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TREFACE  TO   FIRST  EDITION. 


No  apology  »eems  needed  for  presenting  to  Amerionn  readers  the 
tnnslation  of  &  book  so  well  and  eo  favorably  known  i\&  Prof.  Fiicirs 
Lehrbuch  der  Augenheilkunde.  The  care  and  jadicious  spirit  gorern- 
ing  the  Beleotion  and  presentation  of  facts,  the  tboroufrhneas  and  fresb- 
Desa  of  tilt*  tiiformAtion,  And  the  scientific  accuracy  vrhich  characterize 
tba  orifrinolt  have  won  for  it  tlie  6rst  place  among  ophtha! mological 
text-books.  To  these  essential  properties  there  is  superadded  one 
•carcdy  less  important  in  a  book  of  this  character,  namely,  a  clear, 
concise,  and  pleasing  style.  In  the  endeavor  to  make  bis  version 
wortliy  of  the  original  in  this  important  regard,  the  translator  has 
taken  considerable  liberties  with  the  Uerman  text,  and  has  not  hesi- 
tated to  alter  grammatical  rel.itions,  snbsiitote  and  interpolate  words, 
and  in  other  ways  depart  from  the  strict  letter,  of  his  model  whenever 
it  has  seemed  to  him  that  clearness  and  the  necessities  of  the  English 
idiom  required  the  change.  Upon  this  point  he  is  ghid  to  say  that  he 
has  the  entire  approval  of  Dr.  Fucha,  who  has  not  only  given  his  au- 
thorization to  the  work  of  translation,  but  has  been  good  enough  to 
look  over  and  indulgent  enough  to  commend  that  portion  of  the  book 
sabmitted  to  bis  inspection. 

In  consonance  with  his  views  of  a  tninslator's  duties,  the  author  of 
the  present  version  has  made  only  such  additions  as  seemed  necessary 
to  adapt  the  book  to  American  readers.  These  additions  are  every- 
where distingnii^heil  by  being  indorsed  in  bnickots,  and,  in  the  case  of 
footnotes,  by  having  the  letter  D  ap}>ended  to  them.  The  translator 
alone  is  responsible  for  such  insertions;  at  the  same  time,  it  is  but  fair 
to  state  that  a  numl>er  of  them  have  been  submitted  to  Dr.  Fuchs  and 
have  received  his  approval. 

The  appendix  containing  the  cuts  of  instmmcnta  is  also  matter 
inaerteij  bv  the  translator.    These  cuts  (and  also  the  two  on  page  Tit) 

m 
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have  been  kindly  furnished  by  Tiemann  &  Co.,  and  by  E.  B.  Meyro- 

witz,  the  welt-known  instrament  makers  of  this  city,  to  whom  the 

translator  desires  here  to  make  suitable  acknowledgments  for  the 

courtesy  extended. 

It  is  the  hope  of  the  translator  that  he  has  succeeded  in  faithfully 

reproducing  a  work  the  mnny  excellences  of  which  should  command 

for  it  a  wide  circulation  in  this  country,  as  they  have  already  done  in 

Europe. 

A.  DuANE,  M.  D. 

25  East  Thikty-first  Stbeet,  New  York,  July  €,  189S. 


PREFACE  TO   THE  SECOND  EDITION. 


SixcE  the  fxTil  editiüii  of  tliis  book  woe  pnblisbed  6Te  G(>rman 
•ditions  haro  been  issunl.  Each  of  those  has  boon  chamctcrizod  fay 
the  addition  of  importatit  now  matter  and  by  t)ic  thorough  rpTifiion  of 
the  old.  Thi«  ie  particularly  the  case  vith  the  last  or  seventh  edilioDi 
which,  in  addition  to  the  merits  of  lucidity,  judicioos  treatment  of  thd 
tubject,  and  excellence  of  proportion  and  balance,  that  have  always 
chancterlaed  Prof.  Fuch's  treatise,  bears  everywhere  the  mark*  of  Ihe 
mcMt  thorough  reviuon,  of  additions  and  cbrrections,  bringin;;  the  book 
up  to  date  in  all  its  ports,  so  that  it  presents  an  excellent  summary  of 
Ophthalmol Dfipcal  science  as  ^e  knov  it  to-day. 

Although  alterations  vill  be  found  ou  almost  every  page,  the  most 
marked  changes  will  be  met  with  in  the  sections  on  functional  exam- 
ination, the  piitliology  of  corneal  and  conjunctival  disaasos  (especially 
the  parts  relating  to  nlcns  Eerpens  and  diphtheria),  and  the  diseases  of 
the  fundus.    Over  eighty  illustrations  have  been  added. 

The  translator  has  thought  it  proper  to  insert  two  nevr  sections: 
gl  1*25  A  (page  61f5),  upon  facU;rophoria,  and  g  148  X  (page  724),  upon  the 
use  of  homatropiue  and  other  cyoluplegicH  und  the  genoral  subject  of 
the  correction  of  rofractiro  errors.  For  Uiese  insertions,  as  well  as 
all  others  of  his  own  (distinguished  as  in  the  first  etlilion  by  being 
iuulosed  in  brackets)  the  translator  is  wholly  responsible. 

In  Tiew  of  the  favorable  reception  accorded  the  first  edition  of  this 
work  in  this  country,  the  translator  has  little  h*«itation  in  offering  the 
Mcond,  particalarly  as  it  represents  an  ewenliaily  improved  form  of  a 
work  which  has  already  proved  to  he  of  value  to  so  many— nnd  of  a 
work,  moroorer,  which,  in  matter,  scope,  and  treatment,  contains  so 
mach  that  appeals  both  to  the  professed  ophthalmolngist  and  to  the 
general  praciitiouer. 

Alhxakdeb  Dlask. 

49  EUsT  TniR-ntTii  Sraarr,  Nkw  York, 
Manh  J.  JS$9. 


CONTENTS. 


PART  I. 

EXAMINATION  OF   THE  EYE. 

CHAPTER  I. 
Objective  Exavimation  of  the  Eye. 

TkOt 

Exmrnioation  of  the  eyes 1 

Opbthslnioecopy 4 

Principle  of  the  ophthalmoscope 6 

Method  of  ezaminatioQ 6 

Luminosity  of  the  pupil 8 

Applif^tion  of  the  ophthalmoscope — uliaractcrs  of  normal  fundus  9 

Examination  of  the  refracting  media 16 

Determination  of  the  refraction  by  objective  methods  (ophthalmoscope, 

skiascopy) la 

CHAPTER  II. 

FcNCTiosAL  Testiso. 

Oetitral  and  peripheral  vision 27 

Examination  of  the  field  of  visiun 28 

Extent  of  the  field  of  vision 81 

Lifiht  sense 84 

Simulation  of  blindness 35 


PART  II. 
DISEASES  OF  THE  EYE. 

CHAPTER  I. 

Diseases  of  tbe  CowuscrrvA. 

.anatomy  of  (he  (wnjunctiva SR 

Conjunctivitis  catarrhalis 44 

Acuta 44 

Chronica f>0 

Follictilaris -W 

Conjunctiritis  blennnrrhoica  acuta M 

Blennorrhopa  adultorum -"iS 

Blennorrhcea  neonatorum 62 


viii  CONTENTS. 

PAOE 

ConjnnctiTitis  trachomatosa G4 

Conjunctiritis  diphtherica 80 

Croupous  membranea  on  the  conjunctira 90 

Conjunctivitis  oczematosa 92 

Acute  exanthemata  associated  with  Conjunctivitis 103 

Clironic  exanthemata  associated  with  conjunctivitis 103 

Acne  rosacea  conjunctivte 103 

Pemphigus  conjunctiva] 103 

Lupus  eonjuQctivte 108 

Vernal  catarrh 103 

Amyloid  degeneration  of  the  conjunctiva 100 

Tuberculosis  of  the  conjunctiva 107 

Ulcers  of  the  conjunctiva 100 

Injuries  of  the  conjunctiva 110 

Itervgium 112 

Pseudo-pter^gi  urn 116 

Symblepharon ,        .  117 

Xerosis _       ....  120 

Extravasation  of  scrum  and  blood  beneath  the  conjunctiva      ....  122 

Tumors  of  the  conjunctiva 124 

Affections  of  the  plica  semilunaris  and  caruncle 130 


CHAPTER  II. 
Diseases  of  the  Cokxea. 

Anatomy  of  the  cornea 130 

Clinical  examination  of  the  cornea 134 

Inflammation  of  the  cornea 130 

General  statement ISO 

Subdivision  of  keratitis 144 

Suppurative  keratitis 145 

Ulcer  of  the  cornea 145 

Ulcus  serpens  corneie 183 

Keratitis  e  lagophthalmo 174 

Keratomnlncia 175 

Keratitis  neurojiaralytica 177 

Kon -suppurative  keratitis 180 

Pannus 180 

Keratitis  with  the  formation  of  vesicles  (herpes  fobrilis,  herpes  zos- 
ter, and  keratitis  vesiculosa) 181 

Keratitis  punctata  3ui)crllciali3 183 

PtircnchymatoHS  keratitis 184 

Kcratiti.'«  profunda 104 

Sclerosing  keratitis 195 

Keratitis  springing  from  the  posterior  surface  of  the  cornea      .        .  195 

Deep  keratitis  in  irido-cyclitis 190 

IH'up  sertifulous  infiltrates liW 

Keratitis  marginnlia  profunda 197 

Striate  opacity  of  Iho  cornea 197 

Injuries  of  the  cumea 198 

Foreign  bodies  in  the  cornea 198 

Solutions  of  continuity  of  the  cornea 109 


CONTENTa  Ix 

rAom 

Injuries  of  the  cornea  hj  caustic  agents  and  bums 201 

Opacities  of  the  cornea 208 

EcUsiv  of  the  cornea 212 

Staphjloma  of  the  cornea 213 

Kerwtcctasia 222 

KeratocoQus 22S 

Keratoglobus 224 

Tumors  of  the  cornea 226 

CHAPTER  in. 

Diseases  op  the  Sclebi., 

Anatomy  of  the  sclera 226 

laflammation  of  the  sclera 327 

Saperflcial  forms  of  scleritis  (episcleiitis) 237 

Deep  forms  of  scleritis 229 

Injuries  of  the  sclera 233 

Foreign  bodies  in  the  eye 235 

Ketasi»  of  the  sclera 244 

Ulcers  and  tumors  of  the  sclera 3G0 

CHAPTER  IV. 

Ahatoht  akd  Physioloot  of  the  Uvea — Ehbbtologt  of  the  Eye. 

Anatomy  of  the  uvea 251 

Iri« 251 

Ciliary  body 256 

Chorioid 263 

Cirrulation  and  metabulism  of  the  uvea    .        .                 .        .                 .        .  265 

Rlood-Tessels 265 

Lymph-passages iJ68 

Nutrition  of  the  eye 270 

Intra-ocuUr  pressure 272 

Parlifipation  of  the  uvea  in  the  visual  act 274 

Fuuction  of  iris;  reaction  of  pupil;  mydriatics  and  miotics;  function  of 

clliar>'  body  and  chorioid 374 

Development  of  the  eye 383 

CHAPTER  V. 

DlSEARES   OF  THE   IrIS  AKU  OF  THE   CiLIAUY   BuUY. 

Inflammation  (iritis.  cycHtis,  irido-cyclitis) 289 

Symptoms  of  iritis 289 

Symptoms  of  cyoiitis 293 

Differentia]  diagnosis  between  iritis  and  cyclitis 397 

Course  and  termination  of  iritis  and  cyclitis 302 

Etiology  and  varieties  of  iritis  and  cyclitis;  sympathetic  irritation  and 

ophthalmia 308 

Treatment  of  iritis  and  cyclitis 317 

Injuries  of  the  iris 323 

Tumors  of  the  iris  and  ciliary  body  (including  cysts  and  tuberculosis)    .        .  336 


J  CONTENTS. 

Mm 

Disorders  of  motility  of  the  irifi 881 

Mydriuis 883 

Miosis 882 

Paralysis  of  the  sympathetic 888 

Hippus 888 

Congenital  anomalies  of  the  iris 884 

Persistent  pupillary  membrane 884 

Coloboma  iridis 884 

Irideremia 885 

Ectopia  pupills 835 

CHAPTER  VI. 
Diseases  of  the  Chobioid. 

Inflammation  of  the  chorioid 887 

Chorioiditis  exudativa 838 

Chorioiditis  and  iridoKshorioiditis  suppurativa;  metastatic  ophthalmia; 

atrophy  and  phthisis  of  eyeball 846 

Detachment  of  the  chorioid 853 

Bnptare  of  the  chorioid 852 

Tumors  of  the  chorioid 353 

Tubercalosis  of  the  chorioid 356 

Congenital  anomalies  of  the  chorioid 857 

Albinism 361 

CHAPTER  VII. 

Glaucoka. 

Qeneral  considerations 363 

Primary  glaucoma 367 

Glaacoma  inflammatorium 867 

Glaucoma  simplex 873 

HydropbtbalmuB 874 

Theories  of  glaucoma 376 

Anatomy  of  glaucoma 883 

Treatment  of  primary  glaucoma 886 

Secondary  glaucoma 891 

Diminution  of  the  intro-ocular  pressure 893 

CHAPTER  VIII. 
Diseases  of  the  Lbhs. 

Anatomy  of  the  lens 894 

Opacities  of  the  lens,  cataract 897 

General  considerations 897 

Clinical  forms  of  cataract 403 

Anterior  polar  cataract 402,  406 

Posterior  polar  cataract 403,  406 

Circumscribed  opacities 408 

Perinuclear  (or  lamellar)  cataract 404,  407 

Cortical  cataract 406,  408 

Progreesire  cataracts  (senile  cataract) 408 


CONTENTS.  xi 

PAOI 

Etiot<^  of  cataract 417 

Treatment  of  cataract 433 

Changes  of  position  of  the  lens 425 

Ijenticoniu 430 

CHAPTER  IX. 

Diseases  of  the  Vitbeous. 

Anatomy  of  the  vitreous 431 

Opacities  of  the  ritreous 481 

Liquefaction  of  the  vitreous 433 

Foreign  bodies  in  the  ritreous ;  persistent  hyaloid  artery ;  entozoa  .                .  433 

CHAPTER  X. 
Diseases  of  the  Retixa. 

Anatomy  and  physiology  of  the  retina 437 

Inflammation  of  the  retina;  retinitis 440 

Uypenemia  of  the  retina 443 

Anai-miaof  the  retina;  quinine  amauroüis 443 

ürmorrhages  into  the  retina 443 

Embolism  of  the  central  ariery 445 

Thrombosis  of  the  central  vein 447 

Varieties  of  retinitis ;  uraemic  amaurosis ;  retinal  disease  of  infants  449 

Atrophy  of  the  retina ;  retinitis  pigmentosa 454 

Anatomical  changes  in  inflammation  and  atrophy  of  retina      .               .  457 

Detachment  of  the  retina 458 

Glioma  of  the  retina 464 

Injuries  of  the  retina 46G 

CHAPTER   XI. 
Diseases  of  the  Oitic  Nkrve, 

Anatomy  of  the  optic  nerve 469 

Intra-ocular  division 469 

Orbital  division 471 

Intracranial  division 473 

Continuation  of  the  fibers  to  the  cerebral  cortex ;  decussation  of  the  optic 

nerves ;  hemiopia 473 

Inflammation  of  the  optic  nerve 481 

Xeurilis  intra-ocularis;  hypera-mio  of  optic  nerve;  ncuro-rctinitis  .        .  483 

Retrobulbar  neuritis;  tobacco  amblyopia  and  other  toxic  amblyopias      .  488 

Strychnine  in  eye  diseases 491 

Atrophy  of  the  optic  nerve 491 

Injuries  of  the  optic  nerve 493 

Tumors  of  the  optic  nerve 493 

Anatomy  of  affections  of  the  optic  nerve 494 

Disturbances  of  vision  without  apparent  legion 495 

Congenital  amblyopia 495 

Amblyopia  ex  anopsia 496 

Hemeralopia  and  nyctalopia 496 

Amblyopia  and  amaurosis  of  central  origin 499 


xü  CONTENTS. 

Scintillating  scotoma 499 

Hysterical  amblyopia  and  asthenopia 500 

Color  blindDess fiOl 

CHAPTER  Xn. 
Diseases  of  the  Lids. 

Anatomy  and  physiology  of  the  lids 509 

Inflammation  of  the  skin  of  the  lids 618 

Exanthemata  (erysipelas,  herpes  zoster,  eczema)        ....    518,  533 

Phlegmonous  inflammation S21 

Ulcere  of  the  skin  of  the  lids 523 

Elephantiasis  of  the  lids 538 

Chrnmidrosia 523 

(Edema  of  the  lids 523 

Inflammation  of  the  border  of  the  lids 520 

Hyperemia 526 

Blepharitis  squamosa  and  ulcerosa 526 

Phthiriasis  palpebrarum 531 

Disea'ies  of  the  palpebral  glands 533 

Hofdeolam 532 

Chalazion 533,  535 

Infarcts  of  the  Meibomian  glands 535 

Affections  of  the  tarsus 536 

Anomalies  of  position  and  connection  of  lids 537 

Trichiasis  and  distichiasis 537 

Entropion 539 

Ectropion 541 

AnkyloblepharoD 544 

Symblepharon 544 

Blepbaropbimosis ,  544 

Lagophtbalmus 546 

Diseases  of  the  palpebral  muscles 548 

Spasm  of  the  orbicularis  (blepharospasm) 548,  551 

Paralysis  of  the  orbicularis 549 

Paralysis  of  the  levator  palpebrs;  superioris  (ptosis)    ....    550,  552 

Spasm  and  paralysis  of  MQller's  muscle 553 

Injuries  of  the  lids 654 

Tumors  of  the  lids 656 

Congenital  anomalies  of  the  lids  (coloboma,  epicanthus,  etc.)    ....  558 

CHAPTER  Xni. 

Diseases  of  the  Lachrtmal  Obgaks. 

Anatomy  and  physiology 560 

Blennorrhoe«  of  the  lachrymal  sac 664,  572 

Dacryocystitis 570,  574 

Diseases  of  the  lachrymal  gland 571 

Affections  of  poncta  and  canalicnli 573 

Trachoma  and  tnbercnlosis  of  lachrymal  sac 573 

Treatment  of  lachrymal  disease 573 

Epiphora  and  increase  of  lachrymal  secretion 575 

JUm^IUoh  of  lachiymal  Bwretion 575 


C0XTENT3.  xiü 

CHAPTER  XIV. 
Disturbances  or  Motiuty  of  tbe  Ete. 

PAGX 

AuUimy  and  physiology  of  the  ocular  muscles 576 

Anatomy  of  mascles S76,  685 

Action  of  muscles 578,  56S 

Orientation  and  diplopia 680,  690 

Measurement  of  excursions  of  eyes ;  field  of  Gxalion 587 

Ncrres  of  ocular  muscles 688 

Binocular  and  stereoscopic  vision ;  overcoming  of  prisms;  divergence  and 

convergence 690 

Riralysis  of  the  ocular  muscles 594 

Latent  disturbaoces  of  equilibrium  ;  lietorophoria 613,  616 

Sjuint 627 

Nystagmus 688 

Tonic  spasms  of  ocular  muscles 640 

CHAPTER  XV. 
Diseases  of  the  Osbit. 

'  Anatomy  of  the  orbit 641 

Position  of  the  eyeball  in  the  orbit ;  exophtbalmus    .        .        .        .        .  648 

Enophtbalmua 645 

Inflammation 645 

Inflammation  of  the  bony  wall  and  the  periosteum    ....    645,  648 

Inflammation  of  the  cellular  tissue;  cellulitis 647 

Thrombosis  of  the  cavernous  sinus 649 

Tenonitis 649 

Injuries  of  the  orbit 650 

Contusion  of  the  eye ;  summary  of  appearances 653 

Basedow's  disease 653 

Tumnrs  of  the  orbit ;  pulsating  exophtbalmus 655 

Dilatation  of  tbe  cavities  adjoining  the  orbit 659 


PART   III. 

AXO.VÄLTES  OF  REFRACTION  AND  ACCOMMODATION. 
Introduction 661 

CHAPTER  I. 
Thk  Theory  of  Glasses. 

Varieties  and  properties  of  lenses 662 

Xumbering  of  glasses 666 

CHAPTER  IT. 
Optical  Pboperties  of  the  Normal  Eye. 

Refraction 669 

Visual  acuity 670 

Aecnmmo<lation 674 

Measurement  of  accommodation 679 

Changes  of  the  accommodation  in  age ;  presbyopia 686 


xiv  CONTENTS. 

CHAPTER  III. 

Myopia. 

rAO» 

Nature  and  determination 6tK) 

Typical  uyopia 6ü4 

CHAPTER  IV. 

Hyperhetropea. 

Nature  and  determinatioa 705 

Typical  hypennetropia 710 

CHAPTER  V. 
AsnoMATisii — The  Coeekction  of  Refbactive  Eheoes. 

Regular  astigmatism 716,  721 

Irregular  astigmatism 720 

Determination  of  astigmatism 731 

Cycloplegics  and  the  correction  of  ri'Iractive  errora 724 

Anisometropia ?26 

CHAPTER  VI. 
Anohalies  of  Accommodation. 

Paralysis  of  accommodatioa 728 

SposiD  of  accommodation 731 


PAKT  IV. 

CHAPTER  I. 
Qeneral  Remarks. 

The  antiseptic  method  tn  eyo  operations 733,  740 

Aniesthcsia  in  operations 7<)5 

Instruments  for  supporting  the  lids 735 

Character  and  shape  of  incisions  in  the  eyeball 735,  741 

Maintenance  of  proper  position  of  the  iris 736,  743 

Hflpmorrhape  In  operations 7H7,  745 

After-treatment  of  operations 738,  745 

Regular  healing  of  operation  wounds 738 

Irregular  healing  of  operation  vonuds ^:i& 

Suppuration  of  wound  after  operations 740 

Inflammation  of  the  urea  after  operations 740 

Collapse  of  the  cornea 744 

CHAPTER  II. 

OpERATIOlfS  UPON  THE   EYERALL. 

Paracentesis  of  the  cornea 748 

Paracentesis  of  the  sclera;  sclerotomy 747 

Iridectomy 748 


CONTENTS. 


XT 


fAom 

Iridotomj' 7S5 

OfBCÜnoD  of  soft  cataract ?S0 

DbcäKKOk  of  membranous  cataract 7S9 

SxtnctioD  of  cataract 700 

Simple  linear  extraotion 760 

Flap  extraotion 761 

Earlj  operation!  for  cataract 767 

Depressioa 767 

Bedination 767 

Daviel's  operation 76S 

Beer's  operation 768 

The  operations  of  Von  Graefe  and  othera 768 

Erjthropsia 771 

CHAPTER  III. 

Operations  upon  the  Adnexa  Bulbi. 

Sqaint  operations;  tenotomy  and  advancement 773 

Ennoleation  of  the  eyeball 780 

Artificial  eye 782,  784 

Exeoteratio  bulbi 784 

Optico-ciliary  neurotomy 785 

Exenteration  of  the  orbit 7S5 

Operations  for  trichiasis 786 

Canthoplasty " 792 

Tarsorrhaphy 798 

Operations  tor  entropion 795 

Operations  for  ectropion 797 

BJepharoplasty 798 

Operations  for  ptosis 801 


APPENDIX. 

lySTRl'MESTS  D8ED   IN   OpHTHALSlOLOOY  : 

Instruments  for  openinf^  the  eye  and  keeping  it  in  place    ....  805 

Instruments  for  operations  upon  the  lids 800 

Instruments  for  strabismus  and  enucleation 807 

Instruments  for  lachrymal  stricture 808 

Instruments  for  removing  foreign  bodies 809 

Tattooing  needles 809 

Instruments  for  Iridectomy  and  iridotomy 810 

Instruments  for  paracentesis  and  discission 811 

Instruments  for  cataract  extraction 812 

Ophthalmoscopes 814 

Instruments  for  skiascopy 810 

The  ophthalmometer  and  keratoscope 818 

The  perimeter 81Ö 

Instruments  for  muscle-testing 830 


PAUT  r. 
EXAMINATION   OF   THE   EYE. 


CHAPTKK   J. 
OBJEVrtVK  h'XAMJXATHLV  OF  THK  KYES. 

1.  TiiK  exuiiiiiifitioiiof  a  putii-ut'a  oyes  is  begun  after  eHtablishing 
tbo  history  of  the  caw.  In  makiug  this  exaiuiiiiition  too  much  streas 
can  not  bo  laid  upon  the  necesaitj  of  pritcoeding  systematicftUy,  rino* 
otherwise  impurtnnt  ittaUvrs  (>uii  very  rc-udily  be  uvt'rlookcd.  Wo  nr»t 
eiamiue  the  patient  with  regard  to  his  gt-ncnil  physical  condition  as 
well  HA  with  regard  to  the  expression  of  hi«  countenance,  and  then,  in 
observing  the  eyes  ihuniwtvB«,  proceed  gnulunlly  from  the  snperSoial 
part^^lids,  conjunctivu,  und  cornea — to  the  deeper  portions. 

In  respect  to  the  lid»^  there  are  to  be  considered  their  position  and 
mobility,  the  breadth  of  the  fissure  between  them  and  their  power  of 
cIcMing.  The  churarter  of  tlie  skin  lining  the  lids  is  examined,  and 
«ppcialW  at  tlit-ir  murglnH,  where  pathological  changes  are  most  often 
foand.  Apart  from  the  symptoms  of  iuflamniation,  which  arc  local- 
ized with  especial  frequency  at  the  borders  of  the  lids,  the  things 
that  we  must  look  for  are  whether  the  piilpebnil  edges  have  nut  pus- 
dbly  losi  their  sharply  defined  form  and  outline,  whether  the  cilia  are 
oonnectly  placed,  and  also  whether  the  puncta  dip  properly  into  the 
tacuB  locrymalis.  At  the  aume  time,  we  must  not  neglect  to  investi- 
gat«  the  region  of  the  tear  sac.  Should  simple  inspection  disclose  no 
alt«raUon,  it  is  yet  oft^in  possible,  by  preesure  with  the  lingers  in  this 
region,  lo  raaku  the  contents  of  the  diseased  sax:  exude  through  the 
putiota. 

The  examination  of  the  eyeball  itself  is  often  rendered  very  difH- 
colt  by  strung  3|Mwm  nf  the  liil» — blepharuepa«m.  ThiB  ia  ospwiially 
the  CAM  in  children  who,  the  more  the  phjsician  attempts  to  draw  the 
lids  apart,  squeeze  them  the  more  tightly  together.  In  these  cases  the 
forcible  wparation  of  the  lids  (falls  for  the  greuteBt  caution,  since,  if 
this  ii  not  observed,  anti  a  deeply  ]H*notrating  ulcer  is  present,  it  is  easy 
ttt  cause  a  sudden  ]M*rfora(ion  of  the  cornea,  nay,  even  the  extrusion  of 
(he  lens  from  the  eye.  Ily  dropping  u  solution  of  cocaine  betwt>en  the 
1  1 
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elighcly  piirted  litis  we  tr;  to  diminieh  their  semitiveoess;  and  for  the 
Kparetion  of  the  Uds  we  can,  with  advantage,  use  Desinarre's  elevator» 
with  which  wo  shall  less  readily  indict  an  injury  tbtiu  we  should  do  if, 
in  using  the  fingers,  we  exerted  too  groat  a  pressure  upon  the  eyeball. 
Finally,  in  many  cases  it  is  only  by  incanft  of  narcosia  that  we  can  ob- 
tain a  snfficiendy  satisfuccory  view  of  the  eyes.  In  spitti  of  all  these 
di&icultics  we  should  not  be  deterred  from  insisting  upon  an  exact 
examination  of  the  eyes  at  the  patient's  ttnit  visit,  in  order  to  establish 
the  diagnosis  and  prognosis  and  to  determine  the  treatment 

In  regard  to  the  eyeball  itself,  we  must  first  satisfy  ourselves  whether 
ita  flituation  in  the  orbit,  its  i>osition  in  respect  to  the  other  eye,  its 
BJKe,  and  its  mobility  are  normal  or  not 

The  coHJnnrfiva  of  the  lids  can  ho  brought  into  view  by  everting 
the  latter.  With  the  lower  lid,  it  is  sufficient  for  this  piirpuäe  to  simi>ly 
draw  it  down,  while  the  patient  is  told  at  the  »ime  time  to  look  np. 
With  the  iip|)er  lid,  eversion  retpiirea  u  rt-rtaih  degree  of  skill,  which 
must  be  obtained  by  practice.  It  is  the  more  iniporUiut  to  acquire  this 
facility,  since  it  is  just  the  conjunotiva  of  the  upper  lid  that  generally 
affords  the  best  evidence  for  the  diagnowis  of  Konjumrtival  diseases: 
the  thickening  of  the  conjunntiva,  the  uneven  surface,  the  Xormatiou 
of  cicatrices,  which  are  LOmractoristic  of  traehomii,  are  here  most  easily 
to  be  perceived.  Further,  the  cversion  of  the  up|ter  lid  is  very  fre- 
quently necessary  for  the  removal  of  foreign  bodiea. 

In  the  exainiriatiim  of  llie  rvrnp«,  besides  a  careful  intüpcction  (if 
need  be,  with  a  magnitlor.  such  as  that  of  Xiartnock),  there  are  two 
main  artifices  in  use — examination  of  the  conical  reflex  and  lateral 
illumination.  To  examine  the  corneal  reflex  signifies  nothing  more 
than  to  direct  the  eye  in  such  a  manner  that  the  reflection  of  a 
window  placed  opposite  it  is  visible  upon  the  cornea  (in  Fig.  30  the 
imago  of  four  window  pines  is  seen  upon  the  nppcr  and  outer  quad- 
rant of  the  cornea).  By  causing  the  eye  to  follow  the  movements  of  a 
finger  held  before  it,  the  reflection  is  gradually  brought  upon  different 
portions  of  the  corneal  surface,  of  whose  curvature  and  smoothuees  we 
in  this  way  obtain  an  impression. 

Lateral  illumination  consisü  in  the  concentration  of  light  npon  a 
certain  portion  of  the  cornea  by  means  of  a  convex  lens.  This  impor- 
tant method,  although  already  employed  by  Himly,  Mackenzie,  and 
Hanson,  was  yet  very  little  known  formerly,  and  first  obtninod  general 
corrency  through  the  effort«  of  Helmboltz.  A  light  (candle  or  lamp) 
is  placed  beside  and  somewhat  in  front  of  the  patient.  Then,  by  the 
aid  of  a  strong  convex  lens  (of  l.''>~20  !).),  the  rays  are  concentrated  to 
a  cone  of  light,  whose  apex  is  made  to  fall  upon  the  portion  of  the 
cornea  to  be  examined.  This  metlio<l  is  designated  as  focal  illnmina- 
tioQ,  because  the  point  to  be  illuminated  in  brought  into  the  fucus  of 
the  lens.    This  point  stands  out  with  special  distinctness  because,  oa 
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hand,  a  grcut  quantity  of  light  is  concentrated  upon  it,  and 
ou  tlie  other  hand,  the  partji  iiiiiiiodiatt^ly  (•iirroiiDding  it  re- 
miUD  almost  completely  in  darkness.  On  this  lutUir  ground,  lateral 
illumination  give»  the  most  advantageous  result  if  in  its  application 
the  room  i&  darkened.  Üy  latend  illumination  w  can  recognize 
o{uu:iLiMi  in  the  cornea  wliiuli  are  perceptiblo  in  no  otlier  wav.  The 
ths,  too,  and  the  lens  as  well,  can  be  examined  in  this  way  by  vary- 
\ng  the  depth  to  which  tlio  light  is  projected.  By  so  doing  wc  havo 
not  merely  the  adraotage  of  getting  very  »Imrp  image«,  but  also,  from 
the  fact  that  we  can  ut  will  vary  the  depth  to  which  the  apex  of  the 
oonical  aheaf  of  rays  is  projected,  we  get  information  as  to  the  depth 
at  which  the  changes  that  we  observe  are  Bititated.  A  handier  method 
of  lateral  illuminauon  is  furnished  by  the  lamp  of  Priestley  Smith. 
This  carries  in  its  center  a  small  candle  iis  a  souroc  of  lights  a 
■tTDDg  oonvöx  lens  lei  into  the  side  of  the  lump  serves  for  the  pro- 
dnctioD  of  the  cone  of  light. 

In  addition  to  the  appearance  of  the  cornea  we  have  further  to 
■Kamine  jtti  tM^iisitiTenees,  whioh  ia  best  done  by  touching  it  with  the 
point  of  a  tliread. 

The  anterior  chamhir  mnst  be  examined  more  especially  in  re&poct 
to  its  depth — that  is,  whether  it  is  shallower  or  deeper,  an  a  whole,  or 
vhether  pogsibly  it  is  of  unequal  depth.  Further,  we  look  for  any 
•huormal  mattt^rs  which  may  be  present  in  the  chamber,  such  as  an 
undate,  blood,  foreign  bodies,  etc. 

Id  the  irü  it«  color  an  well  a«  the  cleameBS  of  it«  markings  must  be 
ofanrred.  Knr  tlin  recognition  of  adhesions  the  instillation  of  atro- 
pine i«  often  reqaisite.  We  inspect  the  active  movement«  (reaction) 
of  the  iris  as  well  as  any  passive  movement  that  may  bo  present 
(tremuIoDsncas  of  the  iria  iti  movements  of  the  eyeball).  In  order  to 
determine  the  reaction  of  the  iris  to  light,  we  first  cover  the  eye  by 
holding  the  hand  before  it,  and  then  see  whether,  upon  suddenly  re- 
moving the  hand,  the  pupil  contranta  (direct  reaction).  Then  we  see 
if  the  pupil  of  the  eye  under  examination  reacts  when  the  other  eye 
11  alternately  illuminated  and  shaded  (consensual  reaction).  To  keep 
ÜW  eye  still  while  being  thus  tested,  the  patient  is  directed  to  fix  it 
upon  some  distant  object.  Furthermore,  we  must  test  the  reaction 
nf  the  pupil  to  convergence  and  accommodation.  Lastly,  we  deter- 
mine whether  the  pupil  is  oircnlar,  of  normal  width,  centrally  placed, 
and  of  pare  black  hue. 

Of  the  Uns  we  sec  under  ordinary  circumstances  only  the  small 
section  of  the  anterior  surface,  which  lies  free  in  the  pupil.  If  wo 
wish  to  examine  the  lens  more  extensively,  we  dilate  the  pupil  with 
hoawtropine  and  ose  lateral  illumination.  As  long  as  the  lens  is  still 
tnnsparent,  the  ophthalmoscope  gives  us  the  best  eonclufiions  in  re- 
gard to  it«  constitution.     Whether  the  leus  is  present  in  the  oje  at 
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iill  or  not  ran  hö  determined  )>v  itivMtigating  tlio  Purkinje- Sanson  re- 
Qox  images.  If  a  caiiülu  ia  jiltuxtd  btifuro  thu  eye  auJ  suincwhiit  to  one 
side  of  it,  two  brilliaot  rofluctioiiti  urc  obitervod.  One  of  theso  at  otiue 
attracts  our  ultention  by  itd  size  and  brilliaiicy ;  it  ta  the  corneiil  reQfX 
— tliat  is,  tlin  i'n«'l  iiiiHgu  of  tlie  Haniu  reflected  from  the  anterior  «ur- 

fnoe  of  the  coruea  (Fig.  I,  a).  It  is  this  re- 
flex which  even  front  a  distaitco  is  Tiaiblo  in 
uvory  eye,  and  gives  Uj  the  latter  ils  lire  and 
lustt-r,  Tlio  socoud  reflex  is  quite  as  bright, 
but  m  Hmall  that  wc  have  tu  t^arcb  fur  it  in 
unler  t«  Giid  it.  It  prosonts  the  very  small 
iuverted  image  of  the  flame  which  is  reflected 
from  the  posterior  surface  of  the  lens  (pos- 
terior leiitioular  rellaz,  Pig.  l,e).  It  is  dis- 
tinguished by  moving  in  the  contrary  sense 
to  the  ftfiurßc  of  light  when  the  position  of 
the  latter  ig  shifted;  if  the  candle  is  de- 
pressed, the  sbinthg  point  rises,  and  vice 
versa,  in  opposition  tu  the  corneal  reflex, 
which  moves  in  the  same  sense  as  the  candlo 
llame.  It  is  thia  posterior  lenticular  image 
that  is  nsed  in  doubtful  cases  to  dcraontitnita 
the  presence  of  the  lens  in  the  eye.  If  the 
image  is  risible,  the  lens  is  present ;  if  tbo  imago  is  not  seen,  cither  the 
lens  is  absent  from  ita  place  or  else  is  more  or  less  opaque,  so  that  a 
reflection  can  no  longer  be  developed  on  its  posterior  surface.  (Kig.  1 
also  shows  a  third  refli^x  image,  i,  placed  between  the  othi-r  two  and 
originating  from  the  uuterlor  surface  of  the  lens.  The  latter  givca  an 
erect  image  larger  than  the  otboni,  but  so  faint  that  it  can  be  inade  ont 
only  with  diltieulty.) 

Finally,  before  proceeding  to  an  examination  with  the  ophtbalmo* 
scope,  the  tension  of  the  eye  is  to  be  tested.  The  eye  is  closed  and  pal- 
pation is  made  by  means  of  the  two  index  Augers,  which  are  jilaced 
upon  the  upper  lid.  Here,  as  in  all  the  previously  mentioned  methods 
of  examination,  the  best  meanuro  for  any  variation  from  the  normal 
is  ohtfliued  by  a  cnmpariRon  with  the  other  eye,  it  being  presupposed 
that  the  latter  is  healthy. 

Examination  with  rnB  Opiithalmoscopf  (Opiitiialmohcopy). 

2.  The  invention  of  the  ophthalmoscope  by  Helmholtz  in  the  year 
18^1  was  one  of  tho  most  beneficent  achievemonts  in  modem  inedi> 
cine.  It  lias  made  the  interior  of  tho  eye  accessible  to  investigation; 
blood-vessels  and  nerves,  which  in  the  rest  of  the  body  are  exposed  only 
by  surgical  manipuh»tion,  hero  lie  unveiled  before  us  and  permit  us  to 
Hndy  their  minutest  variations.     In  ophthalmology,  the  ophthalmo- 


flcope  hnfl  producfxi  a  complete  rpvoliition,  since  it  hau  tltrown  lij^lit 
into  tlic  (lurk  rfgiun  of  what  watt  formerly  euliod  Llm:k  eataracl^  luiü 
hm  w;quniii(ixt  us  with  tfau  tnunifolO  murbitl  processes  which  lie  at 
thu  root  of  thifl  dreaded  malotly.  Muity  of  the^  processes,  if  diagnostt- 
CBlod  oorrerily  und  in  time,  would,  ut  the  present  duy,  rccoiva  succeas- 
fnl  trmlmenL  Kurthuniiurv,  iu  gcnentl  medicine  tlic  oplithalmosoope 
hu  become  no  indispensable  aid  to  diagno«ie,  since  many  internal  dth- 
ordam  prodaoe  characteristic  chaogeä  in  iiw  fuudiiä  of  llif  eye. 

Principle  of  the  Ophthalmoscope. — In  order  to  see  the  fundus  of 
an  vyv,  we  must  throw  liglit  by  the  aid  of  «uiliiblo  apparaluit  through 
the  pupil  and  upon  the  fundus,  and  receive  the  light  rellocted  from  the 
latter  into  our  own  cyo  and  unite  the  rayi;  to  form  n  sharp  image.  In 
the  original  aphthalniosicope  of  H<-linhottz  this  en<l  wiis  obtained  in  the 
fuilowing  way:  Before  the  eye  under  inroiitigniion  {A,  Fig.  2)  a  glavs 
plato«  J*  /',  is  placed  iu  an  oblique  po«itiDn.  A  eotiree  of  light,  /r, 
plaoed  to  one  side  of  the  eye,  throws  npon  the  glaiv  plate  rays,  part  of 
wliich  are  n-l1ected  at  the  snrfuev  of  the  plate  and  pHK»  through  the 
impU  into  ilic  eye,  A.  The  rays  reflected  from  the  fundus,  a,  arrive 
ooce  more  at  the  glitss  plate  and  are  there  in  part  rertected  to  the 
nnm  of  light,  /.,  wliile  another  part  goes  ihnnigli  the  ;.-liiss  plate  and 
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eolera  the  obverver*»  eye,  A,  which  unitfa  the  ray»  upon  its  retina  into 
■  well-defined  image,  i.  In  order  to  increase  rcfleclJon  at  the  sur- 
face of  the  plate  and  thereby  illuminate  the  background  of  the  eye 
more  intensely,  Jielmholt«  placed  throe  such  plalea  one  behind  the 
other.  A  later  modification  consisted  in  incrca^ng  the  reflecting 
power  of  tJie  glass  plate  by  lining  ita  posterior  surface  with  a  mirror 
ooatiog,  a  round  holo  through  the  plate  or  at  least  through  the  mirror 
etwiing  enabling  the  obMTver  U)  *tce  through  iL  Of  thi«  sort  are  tho 
coated  plane  mirrora,  or  mirrors  of  feeble  illumination  which  are  now 
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oDplojred.  Ab  mirron  of  nrong  illiiraiaation  we  designmt«  concave 
mirrora,  which  are  aIm  coated  and  are  perforated  throngh  the  center 
(first  employed  bj-  Uuetc).  Theee,  from  the  fact  that  they  render  oon- 
Tergent  the  mys  ipriiiging  from  the  source  of  light,  throw  »  ötUI 
frmter  quantity  of  Jight  through  the  pupil  into  the  obeerred  eye.  An 
ap[>nratus  ii  plaisod  on  the  posterior  sarface  of  the  mirror,  which 
rotidiiDi  it  powjhie  to  bring  dilTerenl  sorts  of  lonsee  before  the  »[lerture. 
In  tbi»  way  it  ii  poiuible  tu  give  the  my«  of  light  which  fall  into  the 
obnerver^  eye  any  putli  that  luuy  bo  neoeasarr  in  order  to  unite  them 
into  a  elmrp  inm^e  upon  the  retina. 

Method  of  KxaminatioD. — The  examination  is  eondticted  in  a  dark' 
enod  rtMim.  The  {tatiL-nt  KitH  opposite  tht:  phy^iciun,  and  has  on  the 
Hide  of  the  eye  to  bo  inTestigntod  u  lamp  u3  a  source  of  light.  Then 
thero  are  two  different  niethodis  to  be  employed  for  seeing  clearly  the 
fnndoH  (if  the  oyt>.  In  urder  to  make  the  explanation  of  them  simpler, 
wo  tint  presuppose  that  both  the  patient  and  the  ptivälcian  have  a  normal 
ntfraotiun  (emmetropia,  «uo  (t  137).  In  the  examination  with  the  erect 
ivmge  {diret't  method)^  the  physieian  places  himself  and  his  mirror 
directly  in  front  of  the  eye  that  he  \»  uK-Jcning.  If  now  he  holds  the 
mirror  übli(|u«ly  iti  euch  a  manner  that  hr  throws  the  light  of  the 
kimp  into  the  pupil  of  the  observed  eye,  he  will  immediately  get  a  clear 


D>t   1     i>pHTH*ijati«C(>ric  K%Ait\t>j.Ti:'i<  "itk  thk  Khuct  Ihahi. 

'riip  rvi^arv  drwii  iif  Ilia  nalursl  >iln>uf  aii  rniiiii-trntiti-  i-jt-  hnitriK  au  oxtal  Iruiirth  u(  M  mm. 
Tm  ray«  lliu  uw  radeoiMt  from  lb«  mlrrnr,  S  a,  Irnio  the  (lAUeut'it  qre  tutv  oot  ftbowa,  bul 
onir  lb«  t*T*  U»t  «mere«  rruin  Um  Ullor. 


viow  of  the  patient's  fandas.  For  (Fig.  3)  a  certain  portion  of  the 
fundus  of  the  eye,  A,  is  illuminated  by  the  mirror,  S  S.  The  rays  re- 
AtOtod  from  any  point,  as  a  of  this  illuminated  region  of  the  retina, 
IwTP  the  eye  in  a  parallel  direction,  pass  through  the  central  aperture 
of  the  mirror,  and  fall  into  the  olioTver's  eye,  /i.  Here  they  are  again 
united  nt  a  single  point,  A,  upon  the  retina  of  this  eye,  so  tliat  here 
there  ia  produced  a  sharp  image  of  the  point  a.    Sine«  the  same  pro* 


OftJECTIVK   GXAMiNATIOK  OP  TBR  KTB8. 

«es9  is  repeated  for  all  the  other  points  of  tlie  iUominated  regiou  of 
the  retina  of  the  eye.  A,  a  sharp  image  of  this  portion  of  the  retina  is 
formed  in  tho  eye  of  the  oUtwrver.  ' 

The  cifltiiiniitioi)  with  the  inverted  image,  or  hy  means  of  the  I'n- 
dirfct  method  (Kuet4.>).  ta  conducted  with  the  aid  of  a  strong  convex 
lens  of  about  six  om.  focua.  This  lens,  L  (Fig.  4),  is  held  at  a  distnnce 
of  about  six  cm.  from  the  eye  {A)  under  examination.    The  fundus  of 


Fw.  t  —On  fKAiMfmeorm  Rx^iiimaticim  wi-m  rnx  Ixvanrsu  Imacb. 

^_  ......    ..        ,  ,,     ,   J  ,    ,  isBrroimilWied  l»y  nieftn»<<lli*i>ugrcrrif  IlBbt, /_  rrxiin  whldi 

ri  111.,  itilrnir.  .^.^nnd  itntn  Ütia  kl  tbmvti  loin  th'- ryp,  A.     Tn 
,  rt'wuuiloii,  tbMC  Ftys  are  not  «hown.  but  ooly  tbo«e  whlrb  pM« 


thin  eyu  is  now  iUiiniinated  by  meaii«  of  the  mirror  S  S.  Tlie  rays 
reflected  from  Iho  illuniinated  region,«, of  tlip  retina  pass  out  in  a  par- 
allel direction,  fall  upon  the  lens  and  are  united  at  the  focus,/,  of  the 
latter.  Thus  thore  is  fornicd  at  this  spot  an  image  nf  the  point  a.  Tn 
likp  manniT  images  from  the  other  ]>oinls  of  the  illuminated  region  of 
lb«  retina  are  produeed  in  the  fo<^al  plane  of  the  lens,  so  that  there  is 
formed  here  an  tnrerlfd  image  of  this  portion  of  the  fundus.  The 
obierver^s  oye,  B,  now  through  the  aperture,  o.  of  the  mirror  exnminea 
ibis  im)^^o  i^t  the  ordinary  reading  distanc-o  (about  thirty  cm.),  for 
which  purpose  the  observer,  unlrtut  he  is  myopic,  must  use  a  certain 
acuommodntiro  effort,  or  also  a  corrosponding  conrox  glass. 

Each  of  theso  two  methods  has  Its  advantages.  The  erect  image 
iJi  highly  magnified — alwot  fourtwrn  tinies — iw  opposed  to  the  inverted 
image,  which  is  magnified  but  little  (about  four  times).  The  direct 
method  ia  therefore  particularly  adapted  for  the  recognition  of  the 
Gner  detaila.  The  indirect  method,  on  the  other  band,  affords  a  larger 
firid  of  view,  and  tlierefore  gives  a  better  geiienil  prospect.  The  indi- 
rect method  gives  a  more  luminous  image,  and  hence,  when  the  re- 
fracting media  are  tarbid,  will  still  render  the  fnndas  Tigible  when  it  is 
DO  lunger  to  be  soen  in  the  direct  image;  and  in  myopia  of  high  degree 
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the  indirect  methoil  is  the  only  one  practitrable.  In  most  caws,  both 
itiuUnKla  ure  applicable,  and  then  ii  is  ailvii>uble  to  conduct  the  exarn- 
inatiou  with  the  aid  of  hoth. 

LitMiKtwtTY  oK  THK  Firpii,. — I'luIcF  firdiiiHrv  ciministan«'«  the  pupil  »^ 
peara  black,  Tliis  wtut  forniL-rl;  luscrilicd  tu  tliu  al)s(>rpliuu  t>y  tlm  dark  bock- 
ground  of  tltc-  k.vc  of  all  the  light  entcriu^  the  pupil  from  the  outwdo.  In 
niality,  however,  llie  cuuw  uf  thU  phcnnuieiinii  ix  iim  follqw»:  If^Kig.  S)  light 


Flo.   S.-pATn  op  THE   KaVH   WIIKM    THK    t'.VC    im   FVK-L'SI[I>   Pnit  TRI   SOVItCX  Ot   LlOfTT. 

from  a  «oiircc  of  light,  A,  entcra  the  eje.  A,  rikI  iht^  lalt^^r  i«  Hcciinuely  focused 
for  the  sounre  of  light,  the  rays  coming  from  L  arv  united  to  form  a  »harp 
imafc«  upon  Ihc  n.>tiii»  iit  /.  L  and  /  ort  culli^d  cunjugntf  foci.  For  these  (he 
law  liifl<ln  i^Kni  ihiit  they  can  Ik-  nulfi'titttti.-d  for  euch  (illii-r — Llinl  i»,  if  tin-  mys 
should  ittart  froni  tlw  po^-urior  focus,  /,  tliv>-  would  eotuc  together  again  at  the 
anterior  fomw,  /..  Ancurditigly,  the  my«  rcflpvtcd  from  the  HlumiDfiti'd  portion 
nf  tlifl  nitina,  /,  »re  retunied  to  thw  MiurRü  of  light,  /,,  and  rmdd  lie  seen  l>y 
ui  utwervtrr  only  in  cai'C  thr  latter  was  in  identically  llu-  butnt'  i^ixH  lu  tlie 
NourfB  of  li^jhl.  The  Mtlution  of  this  pmlilem  b  unulher  of  the  ingenious  dis- 
covurit-H  uf  ilcliuhnllz. 

The  conditions  are  different  wheo  the  eye  'u  not  focused  for  the  source  nf 
light  hefare  it.  SupjniBc,  fitr  csampl*!,  tlmt  the  eye  i*  hypermetropic  (E^g.  8). 
Thru  the  rays  BpriiigiiiK  from  the  iUumioaled  portion  of  the  retina,  i,  leave 


lio.  C— Kxit-anatiow  or  LrMisoniTV  nr  tub  Kr% 

Thn  «iiirop  of  Mfht«  L,  tlirmrti  rh»-  ■■nuii.-al  bnun  «I  rajm.  t,  Inio  Ih*  cy*.    Tlw  flintier  count-  ot 
Unnw  ro^Bii t>ot>ho(TD  iu  Lhr  f1|tur<'.  b'lt  uuly  that  ot  \hv  rafii  rvn^wtnl  rmm  ttj«  r«{lu«  mtl. 

thu  eye  as  a  divergent  lueiim,  no  tliat  only  a  pari  of  thti  rays  are  returned  to 
tbo  aourcB  of  li^ht,  /.,  while  another  pftrr.  [>a)«eA  to  the  fide  of  the  latter  and 
can  bo  seer  by  an  obiwrver  stnruined  nfnr  it.  Hen«-  eotnt-t  the  striking  liimi- 
uoaity  of  tho  pupil  in  Ho-rniled  iitriHiirDtii'  rnlV  eye  |ihh'  §  tl^l.  In  w  hieh  a  iiuirk- 
edly  hypemuitropic  condition  of  the?  refnictioo  h  produced  by  the   puahing 
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Irwward  nt  Iht-  rrtitm.  In  like  manner,  liimin(Mily  is  frct[iu-ntl_v  apparent  in 
rtn  which  arr  ili-priviHl  <ir  their  Iphh  hy  t)«-  o|x>ritinn  fitr  ratarad  »ml  an-  ttirr«. 
(era  stJongl5  hy(iernK-lru]>ic.  Morvover,  thu  eiilurgvuiciit  of  thv  pupi],  which  in 
ftt  ihe  amo  time-  pivM-nt.  and  wlik-li  \h  due  (u  tlic  iridectomy,  renders  jt  ^ill 
rwicr  ta  obwirve  the  lumintwit;.  The  tiiniinfwily  »f  the  eyt*  of  muny  l>eaii|A, 
npticiallj  the  Carnivora,  \»  also  in  iwrt  to  be  OBcribK)  to  the  hypermetnipic 
chiim^er  of  their  refraction,  alrhougli  here  tlie  prencnr«  iif  a  otroiigly  rcflecl- 
ii^  lajrr  (the  HO-ciUled  tapeliiiii)  in  Ihe  ehoriuiil  v(  tlitwe  eyes  contribute»  to 
lUirMult. 

Thr  lumiDofiity  of  thr  |>up)I»)  nf  iiUhhi»»'  eves  is  tn  he  explained  in  a  difFer- 
nl  «ay.  In  Hurli  ey^-ts  Ihe  li^ht  piuwK  nut  imly  through  the  pupil,  hut  nlao 
ihhMigh  the  unpiirraenlcd  iri»,  and  oven  through  the  M;lera.  Aceonlingly,  in 
theae  eye«,  not  «imply  n  limited  di^lricl  of  the  retina,  but  the  whole  fuodll», 
IB  flooded  with  diifuM-d  lifjjht ;  uud  ihüternre  riiy»  rraiu  the  diflerent  ])urliiin8 
of  Üie  fmidiui  (au«  out  of  the  pijpil  in  ercry  dirertion  and  can  %'ery  readily  Iw 
anght  up  by  the  olwrver'»  eye.  That  this  cxphinatinn  is  the  correct  one  U 
ptuVed  by  the  fart  tlwt  the  pupil  of  an  nlbiiiuV  eye  hiuktt  blaek  an  M>un  hh  wc 
buld  befuru  the  eye  u  ■cn.vn  having  mi  n|terlure  thni  oorrecpond-H  in  size  to  the 
Thin  shuts  off  from  the  eye  any  light  which  might  onlcr  it  throtigli 
tnedin  tluin  tlie  pupil,  and  in  this  reB]H>rt  iiuikex  the  rye  of  an  albino 
Kke  tbut  of  a  itormal  person. 

3.  Application  of  tbe  Ophthalmoscopd.— In  tbc  opliihalmof^opic 
eiMiiHiirtiir"!  >-'/  tim  p)e  wc  itivuriably  jtrtx-wd  by  carefully  iiivpsligatiiig 
tha  ojo  by  mcuns  of  lateral  illumination  first,  next  testing  the  trans- 
pveiiry  of  Üio  refnu'ting  media  with  the  opltthalni(*rope,  rtiid  not 
goiuj^  on  to  tliu  cianiiiiutioii  of  tbe  fiindtia  itself  until  iuät  of  all.  This 
Uit  exituitiiälion  U  best  made  tiret  with  the  inverted,  afterward  with 
tbe  erect  image  ;  and  iti  exumining  thu  latter  tbe  refnictton  can  bo  de- 
termined Ht  the  HHnie  time.  If  the  pupil  m  narrow,  the  tyro  will  do 
well  to  dihtto  tt  with  eoc«ine  or  homttiiopiiio.  Before  doing  eo  he 
mnit  make  sure  that  there  Ib  no  rouKon  to  Fiif>pcct  ghiitcuma,  in  which 
cauo  artificial  dilatation  of  the  pupil  might  have  dangerous  results,  and 
therpfo«'  must  not  be  ftniployiij. 

I'or  testing  thf  trnmparem-y  uf  the  rrfrarliny  tnetlia  light  is  thrown 
by  the  ophlhaltnnscope,  held  at  the  ordiuarj  rending  dit>lance,  into  the 
eyn  tinder  oxiiirttnation.  If  the  refnictiiig  inedi^  arc  perfectly  cleiir, 
the  ptipil  shines  with  a  uniform  rtd  luster.  If  there  are  places  in  the 
rvfractiog  media  that  are  opaque,  guoh  stand  out  njwn  the  red  back- 
ground of  the  illuminated  pupil  as  dark  pnini«or  si>oin.  For  example, 
ibo  rays  which  correspond  to  the  opaque  spot  t  (Fig.  7)  are  cut  off  od 
their  retnm  from  tlie  fundus,  n,  so  that  this  spot  ts  not  illuminated 
and  hpnce  Itmks  black.  This  is  tbe  f-aw  even  when  the.  opacities  are 
»ctiuilly,  as  seen  by  light  thrown  directly  upon  them,  light  colored — 
that  is,  white  or  gray.  So  also  even  a  piece  of  chalk  looks  black  if  it 
ta  held  in  front  of  a  flame. 

In  making  a  systematic  eraminaiio»  uf  ikfi  ftivthis  wo  begin  at  the 
pmfiUa.    Id  order  to  bring  the  latter  into  view  at  once,  we  make  the 
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patieat  look,  not  straight  in  front  uf  him,  bat  a  littlo  ioward  (toward 

bis  no8c).     For  the  untniiice  i>f  tlm  optic  nerre  do«a  not  lie  at  the 
pDatorior  pole  of  the  eye,  but  on  the  nasal  side  of  it,  and  houce  ut 


Fio.  7.— VuuaiuTr  or  Opacitiw  lm  tux  Ukuu  bt  Mka>-ii  or  the  Ot-vnuuroHxtrB. 


brought  directly  opposite  the  observer  only  after  ii  corresponding  rota- 
tion of  the  eye  inward.  It  then  comes  into  riew  as  a  bright  disk, 
wlioee  color  is  a  light  grayish  or  yellowish  red,  contrasting  strangely 
with  the  red  of  the  rest  of  the  fundus  (Fig.  B).  The  shape  of  the 
papilla  is  circular  or  oval;  in  the  latter  case  generally  an  erect  oval.  It« 
size  apparently  varies  quite  a  good  deal,  which,  however,  is  due  to  the 
varying  degree  of  enlargement  under  which  the  papilla  is  seen.  The 
true  »he  of  the  papilla,  measured  in  enucleated  eyes,  is,  aa  a  matter  of 
fact,  almortt  alway«  the  same — that  i«,about  1.5  mm.  in  diameter.  On 
account  of  this  constancy  we  use  the  papilla  for  taking  measurement« 
in  the  fundtiK;  we  i^y,  for  uxaniiile,  that  a  diseased  area  is  3  papilla- 
breadtha  in  diameter. 

Oircumscribinff  iAe  papilla,  \rt<  very  often  (especially  in  making  the 
examination  with  the  enict  image)  recognize  two  ring.'<  dii^tinct  In  color. 
The  inner  ring,  lying  next  the  Iwrder  of  the  pspilia,  is  white  (Fig.  9 
A  between  c  and  d;  sen  also  Figs.  8  and  11),  and  is  called  the  sdtral 
ring,  because  it  owes  it«  white  color  to  the  fact  that  the  eclera  is  here 
exjKtsed  to  view.  It  i.s  present  when  the  canal  in  the  sclera,  through 
which  the  optic  nerve  passoa,  h  narrowest,  not  as  is  often  the  case,  at 
ita  anterior  orifice,  but  somewhat  farther  back,  so  thut  the  foremoflt 
portion  of  the  canal  forms  a  funnel  with  tlie  base  forward.  The  wall 
of  this  funnel,  which  is  formed  of  white  sclera  (Fig.  9  Ii  between  e  and 
(/),  appears  when  seen  with  the  opIilhHlmoscope  in  pentpective  foreshort- 
ening, as  a  narrow  white  ring.  At  the  margin  of  tlie  aperture  in  the 
chorioid  that  gives  passage  to  the  optic  nerve,  the  chorioid  is  often 
marked  by  a  larger  accumulation  of  pigment,  by  whiah  the  second,  ex- 
terior ring  i»  formed.  Tliia  is  apparent  as  a  black,  narrow,  sometimes 
complete,  sometimes  incomplete,  ring,  which  is  designated  as  the 
chorioidal  riiig  or  pigment  ring  (Fig.  U,  d,  and  Fig.  8,  where  it  is  visi* 
ble  eaiKcially  at  the  out«r  border  of  the  |iapillu). 
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It 


Tfip  dpmiin.'ation  of  the  oatlino  of  tho  papilU,  produced  in  thU 
>njr,  is  generally  much  leas  sharp  on  the  nasal  than  on  the  temporal 

i;  for  at  the  nueal  side  a  gretiter  number  of  nerve  ßbers  puss  over 
the  nimrgtn  of  the  papilla  and  thus  obscure  it.  For  the  same  reason 
the  iuncf  half  of  the  paptllu  looks  redder,  the  outer  half  )>uler,  bccauso 
the  layer  of  nerve  Gberii  in  Ihe  latter  situation  being  thinner,  allows 
the  lamina  crihruBa  to  show  through  more. 

Tho  optie  diak  uuder  normal  condiiion»  Ii(«  in  the  piano  of  the 
retituk,  and  does  not  therefore  form  a  projection  upon  it  aa  the  name 
papilla  would  lead  ono  t«  guppow.  Oa  the  contrary,  it  very  fre>quont1y 
coDtaine  in  its  center  a  dopree^ion,  which  is  prtKluucd  by  the  fibers  of 
the  optic  nerre  ecpamting  from  each  other  com jw rati vely  early  and 
thus  leanng  a  funnul-ahaped  space  between  them  {vascular  funneU 
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IteofMc  (tiak.  wblcli  (n  aoinrwhiU  oral  Iiiii|cliuc1tu«lly.  hiw  thf  pidni  of  rnirBniiMif  Ihr  (vnlrkl 
ta^lt  aoHioivfaat  b<  Dm-  Inner  wiAe  t4  \ta  o-iitt-r  Tlial  piirlli)»  of  Iho  paplll*  tfiuK  to  tiM 
tamrr  Akin  «f  Ifaii  uolM  of  tTncrsn««  of  Uw  tbibI*  !•  u(  cUmirr  but-  Ui*ii  Ihr  uuirr  purtKin  : 
tk*hiU<Tabnini,dlr«cÜj- tnthnanuMeof  (hBTucu|ju-Hitran<<«,  •  Htnit  uf  U|-lit^  »ilnr.  ibe 
ptir«loloctE«l  ezc*v»iiofi  with  Bn^  eraytsb  vtlprlliu-.  n>prt«rnl1njr  (hr  ini'iina^  of  thp  teinlwi 
crflinan  Tb»  pä^la  li  ■nircxindi'd,  iTnil  l>y  »  I liflitüolorv^l  rlikK.  th^  Hi-ltTkl  rluit.  aud  mtor- 
i^nviuthlibjMiinvgiilartafatcktfiipc.  tiK-  H>i>ri->lilnl  nnir,  which  i*f>N|)r<-UUywi<I1  duirkad 

<m  tba  Unipfml  «U«.     Th»  ntiitml  Brier}'  aii>J  n-lmlUtd«  tmitinllat/-]v  nftrr  tbHreMrttnC« 

iMo  Uw>  «r«  Into  «a  a«cwDdlDj[  uh)  dcMCodioK  branch,  Tbiw  l>ran<-fm,  while  niill  oo  the 
(MttlA.  iput  Mo  *  number  of  nnadfr  dIvWdsm  miul  flw  «ffiihiMilH  fruni  itirtii  tun  fnirti  »11 
OMcnoM  tovard  tit«  macuU  lut««,  »lUcli  Itaalf  U  il^vald  of  vncvlM.  and  la  dlnUnifiilHli«)  bj 
tta  daritvr  cokr.    IiiH0ciU«rabrlcM|iiKK:tatei«flpx./.  U*lait)lo. 

Pig.  9  B,  h).     The  central  vessela  asoenil  on  the  inner  wall  of  the  fun- 

QeL    The  color  of  the  Taecular  funnel  seems  white  to  ub  because  we  see 

the  white  lamina  cribrosa  at  its  bottom.     Often,  instead  of  a  small 

^—/unnol-ahapod  depression,  a  large  exiaivation  {physioloyicnl  ezcavaiton) 

Hk  preient    This  is  situated  in  the  outer  half  of  tho  papilla,  to  whose 

^■bzternal  border  it  often  reacheft.    The  blood-vessels  come  out  upon  the 

^Honer  bonier  of  the  excavation  (Fig.  14),  and  at  the  bottom  of  tho  latter 

are  eeeu  greyish  dots,  the  lacuu»  of  the  lamina  cribrosa.     With  the 

brilliant  white  of  the  excavated  exterior  half  of  tho  papilla  the  greyish- 
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red  hue  of  the  uiicxeavatcd  intcriur  hnlf  ia  in  vivid  contrast.     Some- 
timos  the  physiological  excuTiition  i^  so  lurgo  that  it  takes  in  the  larger 
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fta.  fl.-nKAi>  or  THE  OiTic  San*. 

J,  OifrrBJUnwcoPic  Vikw.  -Sooh-kiIuiI  to  tlir  inner  fcld^of  the  wnhirfrf  tbp  paplll«  lh<;  e«D- 
lr«l  mnvry  rtM-s  fitim  beli^w.  aoil  tv  Ihv  ttrmtioral  «iilv  ut  it  riw«  U>c  irpiitrn)  vetu.  To  the 
t4-inporal  «Irin  nl  Uw  laltrr  lim  l)i<'  nmiLiI  phyitinlnifiiml  cxcAtr&tloii  wilh  (lir>  (crajr  Htipnlln^  of 

lhi>  dnrk  ebnriuiiUI  rluit  nt  -l. 
B.  iMKuin-itisiiL  Skithw  THKoruH  -nm  Hk«i>  hf  thk  Oi»rir  Nkrve  -MncnlAeil  14  k  I.  Th» 
Iruiili  «if  I)m>  iKTvr  up  111  till-  iaiiJba  >-X'll^riuui  ronniotii  r-f  iimliillatnl  nerrc  tlbcn.  n.  Thr 
(.'lenr  In '•■r« [>!«.■••((.  »r,  wii«r«tiiiit  iln-m.  iTt-crmpuad  (o  tbr  K^pts  ooiiipcMMt  of  cniiu«c(lve 
IMHif.  Tlw  TiiM-vi-  tninli  Ik  nivf  1<i|i«]  tiy  Ilii-  «lii-Mlh  nt  plM  mntfr,  p,  ttu-  »rsrhiKil't  i^hritrh, 
jir,iui<i  thf  nhvatli  >if  'Iura  iu«'<-r.  ilw.  Tlii-rv  is  n  frii'  iiit«'tn[uii'«>  n-nialiiliih' Wlwrn'ii  Ih« 
»hisIliH.  ciiiKiliilhii:  vf  tti"  nibilural  ni^ic-i.'.  nf.  ajad  tb<^  KulmnichiioliI  tii'''''''  i"!  Botli  iipftcc« 
hATc  n  htln>l  rn>liiiir  ■»  <l>t-  acW&  nL  f.  Tlw  «hnUh  of  dim  tmtliT  poww-»  iiirn  the  rxIrmAl 
U>>-r<i.  n.t.  *iT  tliH  *il^rn,  th«  «hi>AM)  .)f  nla  mKt«r  Into  eh*  (nVrtidl  invnt.  li.  vMch  latt«r 
(•»Lfixl  a»  ilip  lamitiu  LTitir>ji««  tmiuivi^ntMy  «croiBi  Um  noun»  I'f  iJif  uprh-  wrvp.  Tli»?  o«Tfe 
In  ri-umH.'it<>u|  III  fri'nt  ••!  tlia  la.Tntna  a.i  of  li|;M  oolor,  b)y\«tifir>  hrrt-  it  (.■onnl^H  of  non  mvtlul' 
lalnl  «nd  hmo-  Iniini|ii»f>-iit.  nmw  lUr-r».  TJii-  t)|.llL-  mTvi-  Kiirviula  ■nil  uc'ii  ilip  rfiiti«,  r, 
tu  «ikIi  a  ««y  iIiaI  In  lu  ix-iiT<-r  iliviv  tt.  pn>tui*cd  «  fuun>'l  !>haprtl  iI-^pri-Niliin,  ili<>  Tii»^-ir|nr 
(imnol.  h.  on  wlinur'  innrr  wnll  Iho  o^-nirnl  nrtcty.  a,  »iwi  Iho  ««InU  "In.  (f.  (inrt'nd  Thn 
(^MtrinM.  i-Ji,  ihnw*  h  traituvariu-  uM-lj.m  ipf  iu  mimsriMU  bUlod-wiMpb.  ami  iriMonl  Tli>-  ifliim 
m  dark  lieu-.  Uii-  plifmi-nl  ■■piu»-lliiiti :  nest  Ih«  mantlo  ot  Uw  for&inrti  Ttr  tlir  cplic  om-v« 
and  airrmii>mtii>K  to  tlic  Hiliiiul'm  iif  urn  chinHnlilM  rlnf;,  li»-  rbrirlolil  io  iri»[>-  ititrkly  |iljj- 
nwntod.  rt  l»apo«erjor  «li"rt.,-iliiirjr«rt*Ty  wlifrh  tvaehr«  Uii>  cli.iriiil<l  ihrotifth  th^  wlt-r«. 
TUB  poMcrfoc  poftlvn  of  Die  «<-K<ml  canBi  rvriim  a  riiiiut>l  dirmriml  bni.'knniil,  (li*-  iiiiti-rior 
ponlnn  •  funn«!  dIreeiMl  furwAM.  Tb«  wall  of  üh'  Aii(«rktr  ruiiiifl  whi-a  ««ii  (rtkiii  tn  front 
appttkn  to  havF  Ihi^  iiiiWiil,  cd,  aiid  M>rr««puBda  to  ll)r  arleral  ririK  rWIile  hy  tin-  ophUial- 
UMMCope. 


part  of  the  ^upilla,  but  it  noTor  takes  in  the  whole;  there  is  always  a 
part  (though  it  may  be  a  atnall  part)  of  the  papilla  that  eacapcs  it.     By  i 
this  circnmstance  the  physiological  is  diatinguiähcd  froni  thcpalhologi- 
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«xcavation,   which  nitecU  the  entire  ptpilla  (total    oxcavatioii, 

881). 

The  contml  torscIb  of  the  optic  nerve  dividu  ut  tite  hoad  of  the 
ocrto  into  a  nanibcr  of  lui^er  ami  sniitller  bmunhcs,  whieli  pass  over  its 
edge  iiito  the  rütirii^  whero  they  keep  on  branchiD<;  after  t\\e  fashion 
of  a  tree  trnuk.  They  can  rtadily  bo  distingiUHhod  into  art«>rlet)  und 
vcina.  Tbo  former  are  of  a  brighter  rod,  narrower,  and  run  a  straight 
coone  (Fig».  8  and  9,  oa);  the  latter  are  darker,  of  greater  caliber, 
and  more  crooked  (Figs.  8  and  9,  v  v).  T)iu  arrangununit  of  the-vussclti 
in  the  retina  is  not  always  the  same;  most  frcfjueiitly  it  haj>{»eu3  that 
Iwi]  main  branches  run  upward  »nd  two  downward,  while  only  small 
«nd  abort  twigs  pas&  to  the  outer  and  iniitr  Hidi-tt  of  the  di^k  (Fig.  8). 
The  region  of  tho  niacula  Intea  is  devoid  of  larger  vessek ;  tlio  larger 
tronks.  ranning  to  the  outride  above  and  below,  encircle  it  and  send 
finer  bnuiches  in  toward  it 

!n.tbo  larger  vessels  we  notice  a  shining  whit« streak  running  along 
ike  center  of  the  veaacls.  This  streak,  which  is  more  distinctly  visible 
in  the  arterie«  (Fig.  1*  A,  a  a)  than  in  tlie  veins  (e  p),  is  called  tho 
reJUx  streak  (ililgvr). 

A  pulsation  is  frc<)nent1y  observed  in  tho  vessels  at  the  spot  where 
they  fintt  come  to  view  ii[H>n  the  papilla.  A  venous  pulse  i»  a  physio- 
logical occarrence  :  in  tlie  same  eye  it  is  sometimes  present,  sometimes 
abtenU  In  the  latter  nase,  slight  pressure  upon  the  &y&  with  the  finger 
aoffices  to  produce  it. 

Douders  gives  the  following  explanation  of  the  venouf!  pulse:  At 
each  ivstole  uf  the  heart  an  additional  quantity  of  hlood  is  driven  into 
the  arterie«  of  the  interior  of  the  eye,  and  the  blood  pressum  in  these 
arti'ries  is  oonsetjueiitly  heiglitene<l.  Thiit  increase*  in  the  arterial  teu- 
»ion  rejwt«  at  once  upon  the  general  intra-ociilar  ti-nsion,  huigiiteiiing 
tbe  latter,  so  that  it  act«  more  rigorously  u[ion  the  retinal  veins  and 
rtimprefisea  them.  It  does  this  most  at  the  spot  where  the  blood  pn^s- 
■tire  in  the  veins  is  lowest,  which  is  at  their  poltit  of  emergence  n|>ori 
thfl  papilla,  since  the  blood  pressure  in  the  veins  diminishes  in  pn.ipor- 
ItoD  na  we  approach  the  heart  and  get  farther  away  from  the  capillaries. 
Tho  veins  consequently  are  oonstricted  at  the  spot  where  they  dip  down 
into  the  vascnlar  funnel,  while  the  portion  of  the  veins  directly  ail- 
jaeent  swelU  up,  bef^ause  the  blood  is  dammeil  up  in  it.  But  as  a 
malt  of  thisdaniraing,  tho  blood  pressure  in  the  veins  rises  rapidly  to 
tlie  pfjint  where  it  is  able  to  overcome  the  compression^loing  this  the 
more  rendlly  a.s  now  the  diastole  of  the  heart  sets  in,  and  with  this  tho 
intra-ocular  pn-ssure  diminishes. 

An  ftritrial  pulse  is  present  under  pathological  conditions  only. 
In  order  lo  produce  it  artificially  in  a  healthy  eye,  no  inconsiderable 
ppnuire  must  ho  exerted  upon  the  eyeball.  When  this  is  done,  tlie 
penon  under  exaroiuiition  notices  »  liiniultaneous  ohacuratiun  of  the 
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field  of  vision,  amoonling  fiaalljr  to  complete  abrogation  of  sight,  as  a 
result  of  the  obstruction  to  the  retinal  circulation  prodciccd  b^  the 
presBDre.  Id  like  manner  a  rise  in  pressure  produced  bj  patholof^ical 
conditiune  (glaucoma)  causcts  an  arterial  pulsation.  The  explanation  of 
this  is  as  follows:  As  a  result  of  the  increased  pressure  in  the  interior 
of  the  eye,  the  blood  is  able  to  enter  the  vessels  of  the  retina  only  dur- 
ing the  systiile  of  tho  heart ;  during  the  diastole,  when  the  pressure  in 
the  arteries  becomes  somewhat  lower,  the  latter  ure  occluded  by  the 
intra-ocular  preware.  auch  a  disproportion  between  the  intra-ocular 
prennre  and  the  pressure  of  the  blood  in  the  central  artery  may  also, 
of  course,  \h)  pr<Mluefil  by  the  fact  that  while  the  former  remains  nor- 
mal, the  latter  is  diminished.  Accordingly,  an  arterial  pulsation  is 
obeenred  in  general  aoaimia  and  when  syncope  is  imminent;  also  in 
local  compression  of  the  central  artery  within  the  optic  nerve  (o.  g.,  in 
optic  neuritis).  LAStly,  in  some  cases — c.  g.,  in  insufficiency  of  the 
aortic  Talvos  and  in  Basedow's  tlii%ase — the  presencoof  anarturiiil  pulse 
in  the  eye  is  but  one  of  the  symptoms  of  an  abnormally  extended  dif- 
fusion of  the  pulse  wave  in  all  parts  of  the  body. 

Since  in  healthy  living  eyes  the  retina  is  transparent,  we  see  no 
part  of  it  with  the  ophthalmoscope  except  tlie  blood- veaaels.  At  moat 
we  find  the  rod  fandns  in  the  immediate  neighborhood  of  the  papilla 
covered  by  u  delicate  gray  veil  which  shows  a  radiating  fine  striatJon 
and  which  is  the  representative  of  the  layer  of  nerve  libers  of  the 
retina,  which  in  tliis  siluation  is  still  (|int«  pronouncted.  In  children 
vivid  reflexes  often  exist  which  are  especially  pronounced  along  the 
vessels,  change  their  place  with  every  movement  of  the  mirror,  and 
give  the  retina  a  luster  like  that  of  watered  silk.  Wo  must  avoid  re- 
garding these  as  pathological  opacities  of  the  retina.  The  region  of 
the  retina  that  is  most  important  for  vision,  the  macula  luiea,  with 
the  fovea  centralis,  is  just  the  part  that  has  very  few  distluctivc 
ophthalmoscopic  feature«.  We  önd  it  with  the  ophthalmoscope,  if  we 
go  a  distance  of  1^  to  2  diameters  of  thit  piipilln  outward  from  the 
outer  border  of  the  papilla.  Hero  wo  come  upon  a  rtgiou  devoid  of 
▼easels  which  is  somewhat  darker  than  the  rest  of  the  fondus.  Di- 
rectly in  its  center,  ivirrespnndinK  to  the  «ituation  of  the  fovea  cen- 
tralis, we  see  a  bright  point  or  a  small,  croseontiü  spot  (Fig.  S, /*)■ 
In  the  inverted  image  the  macula  lutea  is  represented  by  a  lino  vhite 
line  which  forms  a  horixtmUl  oval  of  about  the  sir.e  of  the  papilla. 
The  region  inclosed  by  the  line  i.s  colcirwl  a  dark  brownish  red  and 
sometimes  has  in  its  center  a  little  bright  dot.  These  appearances 
are  nothing  more  than  reflexes  produced  by  the  light  on  the  inner 
surface  of  the  retina,  and  are  by  no  raejins  constantly  present  When 
the  pupil  is  dilated  they  become  tcfifi  marked  or  disappear  altogether. 

The  red  backgi-ound  on  which  the  appearances  above  described 
are  visible  is  made  by  the  chorioid.    This  owes  its  red  color  to  the 
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blood  circulmting  in  tho  chorioidal  vessels,  and  eBpeciull;  in  tho  capiU 
UrioL  That  l)ie  individual  vessels  are  nut  themsclveB  recognized, 
Üuit  OD  the  contrary  the  fundus  sppeara  imiformly  re<l,  i«  due  lu  the 
fftct  that  tlio  pigment  opithcliiim  covers  the  chorioid  like  a  murky  veil. 
The  pij^ciit  epilheliiim,  too,  has  a  rnarlcetl  effect  upon  the  brightnees 
of  the  red  eolor  of  the  fundus.  In  verj  dark-hniMl  iru-n  the  pigment 
epit>ie]iiim  so-arocly  allows;  the  red  of  the  chorioid  to  shine  tbroagb,  so 
that  Uie  funduH  appears  ahnwt  dark  gray.  The  le«8  pigmented  the 
pervou  is,  the  brighter  the  red  of  the  fundus.     In  such  cases  a  finely 


J 


CPW  Ibr  «llHntkn  of  the  papllU  bm  dmlotrxl.  which  In  diip  lo  oDuealMI  BMlfoBuUun,  let 
tbf.  dMCrlpUOO  AlUclHyl  to  fig.  ni.) 

granalor  condition  of  the  chorioid  is  often  perceived  in  the  erect 
imagr,  which  is  causc<l  by  tlio  cells  of  the  pigment  cpithetiiim. 

Under  certain  rircumstaDcos,  however,  the  vessels  also  of  the  chori* 
oid  are  visible.     We  observe  thin  chiefly  under  two  conditions,  vix.: 

(1)  In  maoy  eyes  the  intentpiice«  between  the  chorioidal  vessels 
(til«  so-called  intervaecular  spaces)  have  an  especially  profuse  pigmcn- 
tatioa.sn  that  they  stnnd  nut  w  dark  elongated  iitlunds;  the  bright-red 
stria  ruDDtog  between  tlieni  and  anastoniusiug  everywhere  with  each 
otfa«r,  correspond  to  the  chorioidal  vessels  which  are  chiefly  veins. 
Suuh  a  fundus  is  said  To  he trsjteUaieil  (Fig.  10) ;  it  isoften  nonfonnded 
with  chorioiditis  by  boginnera. 

(2)  In  other  eyes,  on  the  contrary,  it  is  the  abnormally  scanty 
pigmentation  of  the  fundus  that  permit«  the  vascular  f^j.slem  of  the 
^cvioid  to  bo  scon;  the  epithelial  layer,  oo  account  of  tUo  unduly 
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small  amoiitit  tit  pigment  winch  it  coiiLains,  allotrhig  the  cliorioiilal 
vessels  to  apfH-ur  through  it.  This  h  ia  tliu  greiiU»^t  ilegree  the  aise  in 
ttlbiiiott,  who  are  entirely  devoid  of  pigment.  In  theae  the  whole  net- 
work of  chorioidal  ViTKK4tl8dowii  to  tliu  most  deHcatn  lumiHcAtion  «lands 


Flu  ti  — FViiDn  OP  w  At.nntoTic  Era  bkev  or  not  Rrcct  Iiuor.    (ARtr  JlKrr.) 

Tbc  fMiiilln  In  «urruufiil«]  l>j-  ■  ÜKlil-cuIuml  aclmkl  rinf*.  »ml  Inok*  i<nrk  in  «.ixiimtmoii  wUh  iho 
llichi  liuiir  (fl  the  rvm  uf  Hit-  rundu.'.  TLi»^  Lalirr  kIiuvth  n  llii>-k  m-twurk  nt  clii^rioMsl  vowria 
nii'l  m>T  tlipm  ibp  rctliui)  tc«si>1h.  which  «rv  rlUilii(riiiiihf.d  fnim  th-'  fiirintr  li»  Ibpir  better 
ilHlortl  ourlln«,  Chi-lr  nArmir  caIIIht.  »ivl  tliHr  tortiinna  i-ritirti^.  Lb.iUi  LIk-  cnortnMal and 
rolhMOvwwolaeiinlriut  hy  their 'Urlii^r  r-d  »rilh  the  "rrj  li^bt  red  of  llic  backsroUDil.  tti« 
llna  ol  whleh  !■  furmnl  hy  thu  whlLi-  »-Irm  ■hlnjUK'  Clirmiicli  (hn  i-hriho-cAplllArl«.  ll  I«  onljr 
At  Ibe  nukcul«  liitr*  IhAI  Ihr  w>ri!i'w1iitt  ilArkeir  hue  of  Üi«  fiiiKliKi  Kitr»  mrldfjintxtt  tli« 
preMNice  of  «  »EiKbt  piKuiBUtAtiun  ot  Ibe  vhurloid. 

out  upon  the  psile-red  bttckgroiind  (Fig.  11).  The  retinal  vessels  run 
over  the  chorioidal  vessels,  but  are  easy  to  diatinguish  from  them. 
The  chorioidal  vessels  are  broader,  lees  sharply  dcfinod^  and  took  flot 
atid  ribbonlike;  tliey  latk  the  reflex  streak.  In  oppoisition  to  tlie 
retinal  vessels,  vrhich  branch  after  tiie  manner  of  a  tree  and  do  not 
anastomose,  they  form  by  their  nnmeroua  anastomoses  a  dense  network 
with  elongated  niesheH. 

KxAMisATios  nr  thr  RKKRAcriKa  Ubiiia. — For  this  purpiiHe,  whim  pro- 
Duunci-(1  upM^ititrfi*  are  present,  vrv  iiink«  iim<>  uf  L)tr  roncAri)  iiiiiT(>r  ;  xlt^ht 
opacities,  on  th«  other  homl,  arc  discovered  only  by  mcana  of  the  mirror  of 
feeble  itlumiiuttioo  (plane  mirror)  ;  ntiii  in  this  cone  it  i«  (tften  uIih)  neeetuary  to 
dJIste  tbe  pupil  with  boniatrupiuc.  If  thv  obiwrvt^r  in  ommetruj^ic,  a»0  filill 
more  if  he  is  byiK-rmctntpic,  lio  ouglit  to  pliic«  »  convex  glaR8  beliind  hi« 
mirror,  ho  as  to  be  able  U>  ^et  near  ciioiif^h  to  the  eye  tbiit  he  in  cxaininiii|^  mid 
still  iu>e  with  dintincttiAK«.  A  myopic;  otisfirvc^r  will  not  nr>Nl  Kuch  a  i^Iaha.  In 
examining,  we  must  not  ncglort  to  make  the  eye  move  in  rtiiTot^nt  directions,  in 
order,  ou  the  une  baud,  to  obtain  a  view  ut  laterally  pluceil  ujmcitieB,  and,  on 


owwrnvR  examin'ation  of  the  eyes. 

the  other  hand,  to  >ttir  u\i  in  this  wu,v  opacitivH  which  have  ounk  to  the  bottom 
of  iht^  ritreoiM  hitmor.  Smaller  (>|iiiritifw  look  black;  l»r>:iT  opacitieH  appuar 
gnj  ur  eveo  white,  HiDoe  the  light  rejected  from  their  Murfücc  u  ntntng  «imUKti 
Co  «him:  oat  upoa  tlic  vivid  red  background  of  the  illuminntrd  pupU.  lu  order 
to  repoKaiw  the  «tr  of  Uie  o|Hicit>',  we  decide,  in  the  first  plae«.-,  whether  the 
latt«r  ia  movahle  or  flx«d.  In  th«  fonuvr  case  it  cau  l>e  nituatetl  oiil^'  hi  tlie 
vilreotu;  in  the  Intter  cai^'— that  ia,  if  the  opacity  move»  uuly  with  the  ejre, 
and  not  »pontanuooBlf — it  ia  prulwhlj-  situated  in  the  c-umnfi  »r  in  the  Ipns;  but 
it  Buiv  »tili  be  in  the  vitrcouii,  «Itk-«  here  too  ßxed  opacilie»  ore  Mjmctimc« 
obaerreU.  In  ninny  «wi-»  llii»  can  Ik;  decided  dy  employing  lateral  illiimina- 
tiiitu  If  we  can  utHoio  no  n-Hult  iu  this  way,  wo  thtn,  in  order  to  delcniiiiie 
the  «ile  of  the  opacity,  make  uee  of  the  ftarallactic  d  njihuxmtnt  of  the  latter 
with  refereoDe  to  the  nutrgiu  uf  tlie  pupil.  Thiit  is  af^crnnpliahed  in  the  fo1low> 
iaft  way;  Iu  tti«  eye,  A  (Ki^-  ^^J*  ^upp^^Helour  o|Muitiu  points  tu  lie  present, 
which  lie  at  dilTorent  depths — miniely,  iu  tliv  coruca  (1;,  u|)oa  the  anterior  cap- 
stile  nf  the  IcnH  läj,  iit  the  posterior  jmle  nf  the  lens  (3),  and  in  the  (interior 
part  uf  the  vitrcou»  (4).  For  siitipliuity's  liake  we  asHUme  that  Iht'y  am  all  dts- 
puwcd  iu  the  n]>tical  axis  of  the  eye.  Then,  if  the  oljiwrver,  B,  looks  bito  tha 
•y»  fmm  directly  in  front,  he  will  »ec  each  one  of  thi-«'  points  precisely  in  (he 
center  of  the  pupil,  i\  Suppose,  now,  that  tlie  olj^erver's  eye  pa-sHe^  from  H  to 
A.  The  iHMtitioD  of  th«  puiul»  with  relation  to  the  jnipil  will  be  chuiigtid  at 
OQcr.  Point  1  appnixiraates  to  the  upper  border  of  the  pupil  l\ ;  point  2, 
which  is  situated  iti  the  [nipil  itself,  kee^m  it«  place  unchanged ;  pointjn  8  and  4 
hare  approached  the  lower  border  of  the  pupil;  and  4,  on  account  of  its  greater 
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depth  in  the  eye,  men?  so  than  3.  Front  this  vxiimple  tliu  following  rule  for 
the  detenni tuition  of  the  ait«  of  an  opacity  oun  he  deduced:  We  look  into  the 
rte  from  directly  in  front  and  note  the  poetlinn  of  tlw  o|)arity  in  the  pupil. 
Then,  while  the  [latient  holds  his  eye  (ixnl,  we  more  slowly  to  one  aide  and 
obavrve  wlietlier  the  ojiocity  retnain»  in  the  name  cput  or  not.  In  the  former 
caae,  the  opacity  lies  in  the  piipillnry  pbtne  \\i\\o«.  or  directly  beneath  the 
•aleTior  capsule  of  the  lenit);  in  the  latter  cane,  in  front  of  or  behind  tbii  plane 
— la  front  o(  it,  if  the  opacity  «hifta  It«  place  with  a  movement  oppoived  to  that 
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of  the  invcfltlgnting  cyt-;  Iwhind  It,  if  the  oj»acity  moves  in  the  name  wnse  ti» 
(he  vye.  Th«;  man-  quickly  tliis  chan^*  «vf  plnce  occurs,  the  fartlii^  rt'inuved  is 
thv  opacity  frum  the  pupillnr;  pUae.  (Evideatlj  vc  c«n  oIm*  pruceed  b>'  keejf 
iog  our  own  vye  «till  »n<l  («lliDfi:  Ihc  [Hiticiit  to  muve  hi».  This  w»y  of  t'xnm- 
ininy  ha«  the  dimdvantJi^  that,  if  the  movement  of  the  ohwrvcd  eyo  is  rmthi  r 
extcmuve,  n  minute  opacity,  whoso  |Mi<ition  ha«  l>een  marked,  m>y  dünppear 
out  of  sight  «nd  then  frecjuently  i»  found  again  only  with  dtffiniUy.) 

I>ark.  ill-defined  «hiulowa  on  tbi-  red  buck^rinitid  uf  tl»;  pupil,  which  clmtii;e 
lh«ir  [Msition  Hiiddt^nly  un  moving  the  mirror,  are  to  I«;  referred  to  irregulari- 
ties of  the  refraciinif  surf»«.-»  (mOBt  frwjucnlly  lo  f«ect,inff  of  the  rompaj;  th», 
irne^iilnr  iittlgmatüim  ho  caUAeil  further  bptniyH  tlM-lf  by  Ihc  fu4^t  that  the  imsga' 
of  Ihr  fuiiduH  appear.i  irre^larly  distorted. 

Dktkiih I. NATION  «p  TiiB  Rbpiiaction. — The  determination  of  the  refrac- 
tion hy  the  «phlhaImosct>pf  may  he  accomplinhed  in  three  ways:  with  the  erect 
iotBgc.  with  tlif  iiivertetl  inui^,  and  Ijy  the  i^liadow  teat. 

(1)  Det'jrmitmlioii  of  the  rerraelion  with  the  «wf  tmagf.  When  the  eye 
under  examination  U  emmetropir,  the  raya  emitter)  from  the  illuiiiinateil  retina 
euierge  |Hiniltvl  to  eueh  utiier  (tus  siiowti  iu  Fi^.  3);  hviicK  the  obM^rvcr'a  eye, 
which  in  all  that  follows  we  (tball  n^üume  to  h«  eniroetropjc,  enn  without  exer- 
cising any  BC<romm<idat ion  unite  them  into  a  sliarp  image.  Emmetrt>|iiii,  how- 
ever, reftresentd  the  only  condition  of  the  patient'ti  eyct  in  wtiirh  an  emmelmpia 
otMervercau  without  ulterior  aid  »ce  dii^^tinetly  t)iu  patient's  fundus;  when  tho 
putieol'H  ivfraetion  in  of  any  other  nature,  tlie  ohwrver,  to  «ee  clearly,  must  use 
either  a  jvig^^i«  or  his  accommodation. 

Sup[>»se  the  eyu  lo  be  cxuiutncd  (A,  Fig.  13}  to  he  vitfopie,  with  its  far  point 
at  f  io  that  the  ray»  coming  from  Fan  united  on  the  retina  at/(»»  %  142). 


Flo.  13.— CV>niiE<7riuN  or  Myupia  bt  a  Ohwavk  tjum. 
The  mj*  U  dniKU  of  the  iiaiuml  Hin*  nt  a  mjrniiir  p>-c  harlnx  an  axial  tenittb  of  77  Tum. 

^and/we  conjugate  foci,  and  the  course  of  ttie  rays  would  therefom  be  the  aiune 
ifthey  ohould  proceed  in  the  opposite  direction— t,  e.,  from  /toward  F;  in  that 
ca*e,  they  would  be  united  at  F.  an  they  cmerB»'  from  the  eye.  A  point/ of  the 
retina,  illuminated  by  the  ophtha! moscn|M',  will  then  emit  «  bundle  of  rays  con- 
»ergiog  at  F;  and  at  thi«  distance  there  is  produced  a  clear  image  of  the  illo- 
minBtad  fundus.  The  ob^erver'tt  eye,  whieli  i»  placed  at  a  siiurt  diütnncc  (a  few 
centimetre«)  from  the  eye  --1,  wuuld  catch  the  rays  enititled  from  the  ]att< 
before  they  were  united  at  y— that  is,  while  they  atill  hatl  a  certaia  amount  ol 
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MBtWgMic«.  But  the  otwcrver'ii  eyes  iinli-ss  it  wvjv  Itjponnctropic,  ü  not  in  h 
ptutüoa  to  unite  rxmvorgent  rajs  into  a  Bh«rp  iuugt-.  If  tJic  eye  is  cniinvUopIc, 
u  wr  will  nsBumu  it  lu  be,  the  rayit  wliirh  fnll  ujuiii  it  must  firat  hv  luadti  par- 
kllcL  which  evidoatlj  is  accompliKliod  by  s  ctiuuivt.-  Ipoti,  /..  Now,  how  t»  tfab 
km  related  to  tjie  drgrc«  of  myopin  of  the  eye  under  investiyatiün  ?  If  wo  hn- 
■gine  the  roune  of  ih«  raj»  rpvi^rsed,  then  |iarallcl  ray»  coming  firim  in  front  ami 
falling;  upon  thu  ten»  L  would  be  ri-adi-ml  by  the  latter  so  diwrgvut  that  titer 
would  com«  to  a  focu«  upon  the  r«tina  of  the  myopic  eye;  the  myopic  eye 


Fin    14  —  OnRaBctmif  or  llvfKiuimiiiri«  ar  a  (Vikvkc  Lrh» 
TW  afT  t>  ilrawa  of  Hie  natural  «Ixeuf  a  lij|)enm.-(roph;  pj«  havlog  an  axial  ^Nt^ttigf  SI 


acoofdlogly  would  get  ehnrp  vitaon  with  this  Icna  for  parnllel  rays— that  ia,  rays 
cootajf  from  an  ioflaite  distance.  /.  would  Ihcrvfore  be  tlie  oirnfrliog  glaM  for 
ihc  myopia  ttf  the  eye,  A.  We  can  beoce  say  this:  la  or<ler  that  au  emmetro- 
pie  observer  should  Mr  Htrnrly  llie  fundu«  of  the  myopic  i-ye,  ^i-l,  liv  miuit  ase 
iJie  mtm*  gfaa»  that  will  i-orrert  thi>  niyopiA  of  this  eye.  If,  Ihen-rnrp,  an  em- 
oietropic  observer  hn-t  to  di'temtiuc  the  refncUoa  of  a  myopic  eye  with  Iho 
ofthUuiliDOscope.,  lie  kcc[u  placing  concave  glaaaea  before  it  until  be  finds  one 
with  which  be  geL«  a  »harp  rii-w  of  the  ftinduK  iu  tin-  erect  iiiiH|;L<;  the  g]ais 
employ«!  jrivn«  directly  the  de^rree  of  the  myopia.  Th«  same  priuciple  hold» 
{^twmI  f<ir  Itf/ptrmftrfipit  eyes,  only  timt  ronvex  instead  of  concAve  gtoMcs  arc 
mpiin^l.  The  ray»  emitted  from  the  hy|H'rmetnipie  eye.  vl  (Fig.  14),  are 
di<rer^ut,  and  the  more  *o  the  higher  the  liy]H-ni)ctrQpia  i».  The  convex  ghiM*, 
L.  which  U  rp«)Uirt-d  in  a  given  caKp  of  hypemietropiii  in  order  to  render  par- 
atli^l  the  diver^'nl  m\H  emerging  from  llie  eye  and  ihu«  make  it  pc»«iMe  for 
tto  «minetrepic  ob«erv<>r  to  perceive  the  fundiK  i*  Ihc  name  as  that  '»hich  ren- 
dtn  njra  falling  u[ion  the  eye  in  a  pnrallel  direction  so  convergent  that  tlicy 
are  uiiitrd  ujmiu  the  retina,  and  i«  therefitn*  the  glaiw  which  correct«  the  hy|N.T- 
»ctropia.  Ilonce  the  degree  of  hypermetropia  of  the  eye  under  examination  is 
gives  immediately  by  the  convex  lena  with  which  the  cmmetropit  obsexvcr  sees 
tke  fuodni)  dbttindly. 

Aa  emmetropic  olwervcr  can  also,  it  must  be  noted,  cauae  divergent  rays  U> 
foeoa  upon  hii«  retina  l>y  calling  hi»  accommodntion  into  play,  »nd  in  this  -KOJ 
CHI  tee  the  fundus  of  a  hypermetropic  eye  dititinetly  even  without  the  aid  of 
■  eoavcx  g\am.  But  a»  one  oin  not  eetimnle  preeiicly  the  degree  of  accommO> 
dailoD  thuN  applied,  it  in  impossibU-  to  determine  the  amount  of  hypcmietrupla 
with  precision  by  proceeding  In  thift  way. 

How  i<  K  in  (how  cases  in  which  the  phjrnciati  himself  is  not  emmetropic  t 
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In  tlui  CAM  Im  moat  noapty  cortecl  in  addition  hi»  own  ametropia  t  If,  for 
instonoe.  mi  emmetrope  is  cxnminin;;  nti  ('y<>  hnvinf»-  n  t»yr)pin  of  S  t>,  h«  nerdii 
for  thlM  piirpOAt-  —  'i  l>.  If  tlK'  obei'rver  Itirntsi-lf  ?l)uutd  Iihvc  u  mvopin  of  3  D, 
he  would  bave  to  mke  tn  niJdition  —  3  I>  for  hiniM'lf  ;  ticnc«  lie  would  employ 
i  glMl  of  —  S  D.  If  the  olMiyrvtir  wctu  a  hyiiermeirope  of  1  l\  he  would  nevd 
+  I  D  for  the  correcrtioti  of  Im  own  nmetropia ;  t\M,  in  combiimtiüQ  with  Itto 
—  2  U  which  an:  required  for  th«;  rye  iicdcr  (■xaminutinn,  given  a  lei»  of  —ID. 
A  Himilar  prnct'dure  must  he  aüui>lt.'d  it»  tlioBt'  frfqiiuully  owiirriiiK  comis  in 
which  thu  oliaiirvcr  is  iiidt-vd  «mnietropic.  but  can  not  completely  relax  hi« 
■cconiDiodation  during  the  ophthHlmoMCupic  cxamiDalion.  H«  is  theo  lo  he 
rcgurded  as  a  myo[K',  imutmiirh  as  he  luut  to  neutralize  hU  n^i^idual  uccommo- 
datinn  by  a  corrrapondiu^  coccavL-  jtIium. 

(S>  TAt  detvrminatiim  of  the  rttrrtfiian  itith  tht  nidoftke  ittverttd  ima^  \9 
done  by  the  method  pro{>owd  by  Schmidt-Kini]>ler,  the  principle  of  which  ia 
as  follows  :  The  concave  mirmr,  S  S  (Fig.  4),  form*  at  it«  focii*  a  sharp  image 
of  the  flame  that  1«  uttcd  hA  the  »ource  of  light  in  making  the  opfathnlmo* 
acopir  examiDation.  Thti  imi4rc  lies  between  the  mirror  und  the  convex  len* 
{I).  Rays  utnauatin^  from  il  uru  by  means  of  the  leas  thrown  upon  the  retina 
of  the  patient's  eye  to  form  there  a  new  imafj«  of  the  (lamp,  which  the  observer 
•ce«  ujK>n  the  fundtw.  'Wheth<T  thi«  latter  image  is  ulmrp  or  not  depends 
upon  varioua  circumHtanoL'»  :  upon  th«  stningth  of  the  mirror  and  the  Inna; 
upon  the  ditftaucea  betweeu  the  lamp,  the  mirror,  the  lens,  and  the  eye;  and 
laHtly  upon  the  refraclion  of  tho  latter.  By  taking  all  these  factors  into  cod- 
aidenttion  we  ean  determine  the  rfffrartion,  provided  we  aneiTtutn  the  diKtjuire 
at  which  theobHcrvtT  hjw  to  bi;  in  i>rder  to  «*«  the  image  of  the  flame  upon  tho 
fundus  of  the  pAlient»  ey«.'  distinctly.  For  this  purpose  the  appnmtuti  devised 
by  Schraidt-Kimpler  is  einpli)ycd. 

(8>  The  dt'lermitialiwn  of  the  refnw:li»u  by  means  t>f  the  »h^tliitt  UMt  wiut 
discovered  by  Cuigoet,  who  culled  it  kurutoticopy.  It  in  aUo  kmiwu  aa  pupil- 
loacopy,  retincwcnpy,  and  skiiisrnpy  (it««;,  «liadow).  In  ming  it,  the  observer 
placf's  himself  at  h  diHtance  of  rulher  more  than  one  metre  from  the  patient,  and 
throws  light  into  hi»  pupil  by  nieauH  of  a  concave  mirmr.  When  the  mirror  ta 
in  a  certain  [nwition.  the  wlmle  pu|iil  appears  of  ii  virid  nni;  then  it  the  mirror 
itt  turned  a  little  on  ila  verliral  axitt,  a  black  tthiulitw  npiM^nrs  at  the  rdge  of  the 
pupil  and,  m  the  mirror  i»  rotnted  Mill  more,  pawte»  over  the  wlmlr  area  of  tho 
pupil,  initil  the  latter  is  eompletely  dark.  Pmni  the  direction  in  which  the 
shadow  Iraveltt  the  refrhctive  state  of  the  eye  nndrr  examination  cnn  be  osccr- 
taioed.  To  accorapUah  this,  we  ihukI.  to  «turt  with,  have  a  clear  comprrhen- 
tlon  of  the  itlgnifliance  of  the  illuminated  portiDD  of  the  pupil  and  of  the 
shadow  reH|K!€!tivcly. 

By  mean»  of  the  tnirror  a  point  of  tho  fundiia  is  illuminated,  and  from  this 
point  the  ray»  are  returned  in  mich  a  way  that  a  portion  of  them  pa«  out  again 
through  the  pupil.  The  direction  which  these  rays  take  on  emerging  In  deter* 
mined  by  the  refraction  of  the  eye.  If  mf/t/fiwi  i»  prcBcut,  we  know  that  the 
emergent  ray«  will  converge  so  as  to  meet  at  the  far  poiot  of  the  eye.  In  Pig. 
ISIet  J^Paud  P,  Ji  he  the  iris,  and  P  I'l  the  pipil  of  the  patient'«  eye.  Tito 
rsyfi  «merging  from  the  pupil  unite  at  the  far  |H>tnt  H  of  the  eye.  If  we 
ffoppow  that  by  mean«  of  the  mirror  a  jMiint  of  the  retina  in  illuminated  which 
liei  -somewhat  to  the  right  of  the  lint'  connecting  the  pupillary  centcra  of  tho 
observer's  and  uf  the  patient'ii  cyeü,  A  will  be  Mliiaicd  correj^pondiugly   far  to 
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\rU  of  thJH  line.     Kr»m  K  th4>  raj^ü  (now  tM^comc  divrr^Dt>  coniioue  oi 

Uf-ir  wn;  towani  tlin  oln&vrvtr'fi  cyv,  whirti  we  will  now  fluppnw  to  tx^  beyond 

Ä    t  p  and  pi  I'l  re[ire«.*ot.  the  iris,  «nd  p  p,  tbp  pupil  of  this  eye.    Nuw  p  p, 

not  Ulke  ID  all  of  the  conicnl  hhenf  of  rny«  eaiHi]»tin|f  fnun  It,  but  ooly  k  por- 
of  it,  haring  p  o  hk  its  base.     Thr  rt'tnünder  of  the  cone  falU  upon  tli« 
[^irtaj»  I.     Since  tiie  nya  ronetitutiog  thb  jisrt  of  the  codc  arc  not  seen  by  the 
irrer,  the  pnrtion  of  the  pupil  which 

ii  oppoüto  to  them,  and  frr>ni  which 

Üh*jr  <on»ft  (ivpresetited  in  Fif*.  15  by 
■  Mw  liiu-«  of  #luKliDg),  np|M>jirR  uniUu- 

'■ünaUid;  the  iinly  p^irtion  of  the  )h]|i)I 
[•thatdoonappear  illuminated  betn^  that 

whiH)  id  luTi'  xhown  ai«  un<tluul<K],  nod 

fmni  wliich  tht>  ulMNrrer  reccires  nys 

tiiac  enter  his  own  pupil.     The  dark 

and  the  InmiiKititi  portion»  of  thr  pu- 
,  k«*tiro  pupil  arc  H^puntod  by  a  currcd 
jlinc,  »iiifv  the  boundary  between  the 
[■two  u  formed  by  the  pupillary  ed^e  p 
|of  the  obsurver's  eye  Thus  the  circle 
^M  tlie  buttom  of  Fig.  iHt  repreM.>nlM  tin 

t>tipU  of  the  pAticfit^s  eye  wvn  from  in 

(mot ;  the  portion  of  it  left  iini<ihnd«>d 

in  the  figure  corrc.«|K)mlfl  to  the  iUumi- 

aated  put  of  the  pupil. 

Now  suppo.40  Ihat  Ity  a  nitalion  of 

the  raimir  tin-  ii|Ktl  of  illiiininntion  iu 

the  fundiu  fhift«  in  Huch  a  way  that  // 

tnveb  farther  lu  tiie  left.     Tlim  marc 

■nd  mora  of  the  ttncr^>nt  beam   will 

fall  upon  the  irifi,  and  ItuK  and  leu  of 

it  will  fall  aiM>n  the  pupil  of  th«  ob- 

•rrverV  ey«,  and  the  shadow  in  the 
'  papil  of  the  pstient'fi  eye  will,  a»  the 

arrow  in  the  circle  indicnt««,  advance 

faittier  »nd  farther  toward  the  left  pu- 
ll^wy  mar^^D.  until  Anally  the  whole 

psipil    appears    dark.       The    shadow, 

therefore,  moves  in  the  name  direction 

thai  N  doe«. 

We  bare  now  to  determine  how  the  mowment«  of  /f  are  related  to  the 

VkOfcmeou  of  the  mirror.     If  a  concave  niinT»r  is  employed,  it  forms  at  it« 

foctu  an  image  of  the  lamp  fluiue  which  lies  U-twi-cn  the  mirror  and  the  pa- 

tieat'a  eye  and  sen-cH  to  illuminate  the  latter.     If  the  mirror  i»  Totaled  lu  Üie 

Wt,  tho  image  of  the  flame  also  travel»  to  the  left.     But  w  the  portion  of 

retina  illuminated  murt  always  He  on  tlie  fide  diametrically  opposite  to  the 

biMly  Ihat  illuminalea  it— namely,  the  image  of  the  flame— it  muitt,  wiUi  the 

moTrmrnlH  of  the  mimir,  move  in  a  MOM  opposed  to  that  of  the  inia;^  of  ihe 
.  Aune— i.  v..  to  the  right  /from  H  or  P,  in  Pig,  15).     But  the  point  of  union.  K. 

ti  lb«  ontergent  rayx  Mm  diametricaity  uppoaile  to  that  occupied  by  the  illiimi- 


B 


B 


Fio   l^— Shaw«  Tn»T  ni  Htotu. 


22 


EXAMINATION  OP  THK  EYE. 


sated  portion  of  the  retina  ;  hence  Ji  will  move  to  the  left — i.  e.,  in  the  Hame 
direction  as  the  mirror.  Now  since  It  moves  to  the  left  when  the  mirror  is  ro- 
tated to  the  left,  and  as  the  shadow  in 
the  pupil  travels  to  the  left  when  S  moves 
to  the  left,  we  may  say. 

When  a  eoneave  mirror  ii  uted  tha  iluuUfw 
in  the  patienV»  pupil  movu  in  the  tame  wnw 
at  that  in  which  the  mirror  rotatei,  provided 
the  far  point  of  the  patieiWt  eye  lie»  htäMeen 
the  obaerver^s  eye  and  the  mirror. 

These  relations  are  reversed  when  we 
come  to  examine  a  myopic  eye  whose  far 
point  is  beyond  the  observer's  eye.  By 
constructing  Fig.  15  so  that  B  lies  beyond 
i  p,  it  vdll  be  found  that  in  this  case  the 
illuminated  portion  of  the  pupil  lies  on  the 
right  side,  and  that  as  H  shifts  to  the  left 
the  shadow  goes  to  the  right.  The  like 
is  true  for  those  cases  in  which  the  far 
point  of  the  patient's  eye  lies  behind  the 
latter,  as  is  the  case  in  hypermetropia. 
This  will  be  clear  from  Fig.  16.  F  P, 
represents  the  pupil  of  a  hypermetropic 
eye,  from  which  the  rays  that  emanate 
from  the  retina  pass  out,  taking  a  diverg- 
ent course.  They  thus  form  a  cone  whose 
apex  lies  behind  the  eye  at  its  far  point, 
S.  It  the  illuminated  portion  of  the  reti- 
na lies  to  the  right  of  the  line  connecting 
the  pupillary  centers  of  the  two  eyes,  R  is 
also  found  to  the  right  of  the  latter.  The 
pupil,  p  px  of  the  observer's  eye  takes  in 
only  that  part  of  the  conical  sheaf  of  rays 
which  corresponds  to  the  right-hand  por- 
tion of  the  patient's  pupil  {the  portion  left 
unshaded  in  the  figure).  The  left-hand 
portion  of  the  patient's  pupil  (represented 
by  the  lines  of  shading  in  the  figure)  re- 
mains unilluminated,  because  the  rays  that 
come  out  from  it  no  longer  fall  upon  the 
observer's  pupil.  The  more  R  mores  to 
the  right,  the  more  the  unilluminated 
portion  of  the  pupil  is  displaced  to  the 
right  in  the  direction  indicated  by  the  arrow  in  the  circle  below.  The  shadow, 
therefore,  travels  in  the  same  direction  that  R  does,  as  is  also  the  case  in  myo- 
pia when  the  far  point  lies  in  front  of  the  observer's  eye  (Fig.  16).  The  differ- 
ence between  the  two  cases  lies  in  the  different  relation  that  the  movement  of 
S  has  to  the  rotation  of  the  mirror.  If  the  concave  mirror  is  rotated  to  the 
left,  the  image  of  the  flame  produced  by  it  travels  likewise  to  the  left,  and  the 
spot  of  illumination  upon  the  retina  travels  to  the  right  (from  B  to  Bi).     Then 
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TtOs  16.— 8BADOW  Test  iir  Htpkxmitbopia. 
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the  bann  of  rnjs  returning  from  thU  «pot  of  illumiD&tioD  shift«  tu  the  left,  but 
Ä  uno?  in  Ui«  hypt-rnmlrtipit-  uye  it  lies  at  Üw  pmlannrulion  of  thpsc  niya  lutck- 
w»rd.  move«  to  lb«  rig-ht.  Ä.  therefore,  move»  in  a  tlirc-ctiun  opposite  to  ihnt 
io  which  the  mirror  rotnt«ii,  sod  the  uune  U  true  of  the  pupillary  »hadow,  which 
alwsjri  movai  in  ttiv  tuiine  way  that  H  dues. 

UenM  inWn  a  rvfwucyi  mirwr  w  u*ai,  th$  akadow  mow»  in  a  direction  aypotit« 
ta  Ik4it  in  ipAwA  M«  mirrvr  u  rotated,  providtd  tit«  far  point  oj  Ott  patitnt^a  ey«  lia 
baktad  tk*  ebmrter't  eye  {in  lote  dtgrrm  of  Tnjfopia)  or  bekitui  (A«  patiatCM  eyt  On 

k^ptrmOnpia). 

The  way  in  which  the  shadow  movL-tt,  üicrcfonr,  depend«  upon  the  relative 
Mtualtoo  of  the  far  tmint  und  the  obwrvcr's  eye.  If  the  r>bserrcr  fitations  him- 
«If  at  a  diaiance  of  rather  nnorc  than  I  m.  (M>y  120  cm.)  from  the  patient'»  eye, 
Ä  lira  bi-'twepa  the  two  eyes  when  there  is  myopia  of  1  D.  or  mor*.  because  then 
the  patieofa  far  point  li<4  al  1  in.  or  ivt*  frum  his  eye.  In  myopia  amounting 
to  lew  than  t  D.  tlie  far  point  lica  behind  the  ol>8erver'8  eye.  and  the  saiiie  is 
trae  of  emmetropia,  in  which  the  far  point  lies  at  Infltiitc  distance.  In  hyper- 
metropis,  on  the  otlier  haml,  Uie  far  point  tic»  behind  the  patient'»  eye.  From 
tbeae  facta  are  derived  the  following  rules  for  cimdurting  the  shadow  trat : 

The  obaerver,  standing  iit  rather  nior<;  than  1  m.  from  the  pikticnl,  illumi- 
n*t«a  the  eye  with  a  coneuve  mirror,  aud  uuIil-c»  the  way  in  which  the  Hhadnw 
aofH  ia  Um  p«tteniV  pupil  aa  the  mirror  i»  mtuted.  If  the  «hnclow  moves  in 
the  Mtae  direction  that  the  mirror  rotato»,  there  U  myopia  of  1  D.  or  more. 
Then  HicceMivoly  (■Irunifcr  concave  glasHefi  arc  set  before  th«  juUirnl's  eye  In  a 
trial  fnuae  *  until  a  gloM  ia  found  with  which  the  shadow  travels  in  the  reverse 
direction.  ThI*  glam  carric»  the  fur  jioint  of  the  eye  to  just  beyond  1  m.  (cor* 
n^odingtoa  refractive  power  of  1  D.^;  andtheloHt  gla>«.  w  D.,  with  which  the 
abadow  8Cill  raorca  in  tlte  »ime  »ense  an  the  mirror,  corrects  the  myopia  of  the 
patient's  eye  up  to  approximately  1  D.  Uence  the  total  myopia  of  thia  eye  1« 
aD+l  D. 

If,  when  the  mirror  t»  rotalml,  a  movement  of  the  ahodow  talcc!*  place  in  the 
ofipcNiite  direction,  there  is  then  In  the  eye  that  L»  being  examined  either  myopia 
leu  than  1  D.,  or  emmetropia  or  hypermctropta.  In  ihi»  case  a  eerie»  of  coa- 
ves  glaaee«  1»  placed  before  the  patient's  eye  until  the  shadow  begins  to  move 
in  the  aamc  direction  as  the  mirror.  If  this  glaa»  ia  n  D.,  the  refraction  of  the 
patteat'fl  eye  is  n  D  —  1  D. 

The  khadow  test  can  abn  be  conducted  with  the  plane  mirror.  With  this 
the  imogv  of  the  flame  lies  behind  the  mirror,  and  hriKu.  when  the  latter  ia 
rotated,  movee,  not  with  the  mirror,  us  is  the  co.««  when  this  is  concave,  but  in 
the  opposite  direction.  Accordingly,  the  movement  of  the  pupillary  shadow 
with  relation  to  the  rotation  of  the  mirror  ia  just  the  rcveiae  of  that  which 
obtain«  with  the  con<»vc  mirror.t 


*  [  Instead  ut  plai'ing  a  number  of  glasses  one  after  another  in  a  trial  t^ame,  we 
may  also  employ  a  revolving  diiOc,  a  set  of  lorenett«  fnamea,  or  an  oblong  slid«  in 
•hick  a  »aries  of  auch  glai^s^  is  permanently  Sxed  after  the  fasluori  of  an  ophtha!- 
nooeope.  Sueh  an  appliance,  whioh  Is  called  a  Jiiinwope,  allows  lbs  glaseee  befora 
the  patient*»  eye  to  I«  rafiidly  shifted  either  by  tlif  [wlient  hiiuM-lf  or  by  the  pfaysi- 
ctan.  without  the  lailvr  having  to  move  from  hi»  »tation. — I).] 

t  (1.  e^  the  shadow  moves  in  the  opp«)«iite  direction  lu  that  in  which  the  mirror 
ü  rotated — mores  to  the  right  when  the  mirror  'in  nilated  to  th«  left,  or,  as  the 
j4traae  ia,  movea  "against"  tb«   mirror  in  myopia  c>f  such  a  degree  that  the 
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Id  either  case  ihii  method  is  of  gtwt  simplicity:  of  all  methods  it  is  th» 
BMiost  tn  Ipjim,  and  li&>-  tlii'  Btlviiata^  that  in  il  thir  rufnii'tiun  uad  uuvominucln- 
lioa  of  the  observer  do  not  need  lo  be  cotwiderMi  Withal  it  fiivc*  as  *x«ct 
remiit«  as  any  one  of  the  othrr  tni-thnd>i. 

A  (tiipt'rflcini  estimtle  of  lh<^  n'rnicJion  of  an  eye  ran  Iw  fjot  whenever  un 
obscrvfr  at  Mtiuo  dietaucr  (»ay  about  thu  urdiiiiiry  rvailiii^  dmtuucc}  froiu  it  is 
able  to  see  portioas  of  th(!  fundus.  Thin  h  the  vaev  both  in  murbcd  myopia 
and  in  nuirkud  liypunnrtropia.  In  marked  niyupin  the  rays  eioatiatiDg  from 
the  eye  come  to^^^her  in  front  vi  »nd  vury  close  to  it  at  it«  focus  F  (Fig.  18>, 
where,  accordingly,  an  invert<-d  imitgt;  of  thr  fundus  in  priKluoed,  and  that 
withnut  the  sid  of  a  convex  gliw».  The  utawrvt-r  can  tvu  this  image  if  hu 
places  liimaeir  at  a  wiitable  distance— e.  g.,  the  ordinary  reading  distance^ 
Tlint  it  is  an  in%-ortcd  imnge  which  he  hfo*  in  ohvioii»  fruni  the  fuel  that  it 
moves  to  the  rJKtit  when  he  moviw  Iuh  hvjid  and  mirrur  to  the  left,  and  vire 
TvrsiL*  If  the  obRcn'vr  appruuehei'  the  patient'?  eye,  the  iraa^  of  the  fundus 
rapidly  become«  indistinct  and  mh«i  diidipF**'»^»  iilttigetlier,  liccausc  tlio  olwerver 
tJieti  gels  so  cIom;  lo  it  that  lie  cwn  no  longer  wfommotlate  for  il. 

In  marked  hypemi^troju»,  uki,  the  imugc  of  the  fundiu  can  be  seen  at 
eome  di^tanc«  from  the  eye,  hut  in  thii*  rajw  it  vt  an  erect  imago.  It  mnvva  in 
the  mune  directton  that  thu  ol»>erver  uiures,  and  remiiins  dixtioct  when  tite 
Irttter  apprtiache»  the  patient'«  eyp.  We  can  thus  determine  whether  we  are 
dealing  with  a  high  degree  of  myopU  or  of  hy|>eniietn>j)ia. 

The  prcfU'nrr  of  rrffuf^tr  fiitigmiitiitm  nmy  Ih'  rt'niigDizj'd  from  the  cimngn  of 
ahape  which  the  pupilla  uiideri^oet«.  In  retfular  aal igmati)<>ni  one  ineridiua  of 
the  dioptric  system  of  the  eye  i»  more  refrarlivc  thun  the  one  at  right  angles  to 
it;  may  be  »aid.  In  fact,  to  corrcnpond  to  h  »troiigiT  convex  lees  than  does  the 
latter.  Henc«  with  th«  erect  image  the  impiMu  will  he  seen  under  a  greater 
enlatgement  in  the  more  refractive  meridian.  If  the  latter,  as  ia  generally  the 
caae,  is  verlicar,  a  rrHiml  papill»  will  Hp|>ear  like  a  vertical  civiil.  But  the 
papilla  oftun  ha»  in  reality  an  oval  fonti;  und,  in  order  to  dintingiiiNh  whether 
wc  arc  dciiling  with  a  papilla  that  iit  anatomically  oval  or  with  an  atttiginatic 
distortion  of  a  round  [wptlia,  we  miiict  rcKort  to  a  <'ompariHon  with  the  inverted 
image.  If  the  fuipilla  is  n>ally  n  v^^rlicnl  ovhI.  it  rnunt  Hf>]iear  mo  with  the  in- 
verted  image  also.  If,  however,  there  is  axtigmatism,  the  distortion  due  to  it 
to  ibc  inverted  image  will  lie  the  opposite  to  that  produced  in  the  erect  image — 
i.  e.,  in  tlic  example  given  the  |iapilla  in  the  inverted  imn^e  would  appmr  trans- 


patienl'i«  far  point  is  between  him  and  the  obnerver;  and  in  all  Qlher  oases — in 
JcsH  degrees  of  myopia,  in  enimetropin,  anil  in  hypermetropia — mores  "with"  the 
mirror. — D.) 

•  [Til is  ix  not  so  much  an  evidence  of  thp  imaf^'s  being  inverleil  a.**  of  it,**  being 
in  front  of  the  eye.  The  image  of  the  rtindiis,  in  fact,  appears  to  move  tn  the  rißlit 
when  the  observer  nrnvw  his  head  to  the  left,  bocauau  it  lit»  in  front  of  the  piano 
■of  Lbo  pupil  lo  which  it«  movements  nre  referretL  On  the  othir  hand,  in  hyper^ 
metropia  the  ima^re  of  the  fundus  n^ipean  to  mnr«  in  the  snme  wat  that  the  ob* 
Mrver  does,  becau.«e  the  image  then  lieit  lx;hind  the  plane  of  the  pupil.  The  coo* 
ditions  are  the  same  as  when  we  ar«  nii  a  movinj;  train  and.  looking  out  at  the 
telegraph  pole«  near  I  he  traok,  backed  hy  tree»  in  the  di^ncc,  the  trees  ^pear  to 
more  in  the  .»ame  direction  as  the  Imin,  and  the  telegraph  pote«  in  the  oppoait« 
direotion.  the  movement«  of  both  being  projeetod  upon  some  plane  intermediate 
between  the  two.— D.J 
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]y  o*ol.  (Thi»,  bo»rov«r.  i»  onl,v  llie  uaw;  whrn  tJic  convfx  lens  uimkI  for 
fontiJRg  the  inveri«!  imajre  is  held  clo**  to  Uil-  [«ilient'u  eye.  II  lla-  Ipiw  U 
gndiwUjr  cwried  off,  tliu  papilla  nppttars  first  round,  aad  finally  a  tnin»ven» 
oral.  J» 

(»TTIvKMINATlnN   «iK   DlFPKRKNCK»  or   LkVKL  IS  TllK  FiRIH:».— OiffcTtDC*» 

of  levrl  oui  oat  only  be  8p|irt>i'-iatnd,  liiir  iilso  prt-ciit-ly  moa:^ured  l)v  meiin»  of 
U»  npbtlmliDOMxrpD.  Tbü  »  eßvctüd  with  tbu  aid  of  llie  eittcl  imiige,  by 
Bouis  of  wliich  the  refroctioa  can  be  dctcrmiocd  for  every  point  »op&rately  of 
Ibr  viiiiblL«  fumlui«.     If  a  point  in  the  fundu.'i  project«  al>ov>  its  E^urroundingit, 


IT.— Vakai-laittic  DiWLAL'KMiKT  OP  lUB  Imvzhtuj  Ihauk  or  Puum  uf  Tua  Fi'Hpn^ 

Lnwi  AT  DUTBRKKT  LSVKIA 


'iBttKDOe,  thu  •iwnllon  piipilln  In  iicurittti.  the  nxi»  of  the  eye  coTTr=poml- 
I  tbb  point  ia  sliortLT—thul  i«,  ihcre  is  a  hrpennetropiu.  By  dcteninning 
'  d^fee  of  tile  liyiwrmetnipiii  we  ran  rnmpiiti'  iIh>  hi^if^lit  of  tbc  prominoncr. 
«ly,  a  point  of  the  fundus  which  lie«  farther  bui-k  (for  I'xaniplf,  tbc 
of  an  excavnlion')  poseeEwe»  myopic  rcfrAotion,  from  which  the  linear 
» of  th«  arnount  o(  drprwtiiun  cnu  bo  found.  A»  thu  biiwis  of  this  com- 
pariiation  Iho  mit'  holdtt  that  n  diffnrenre  of  levol  of  ii1>nut  one  niilUnii-In.'  cor- 
n»pond.t  to  a  dlffiTf  ncv  of  n>frar-tion  of  8  I). 

Diffviviicc»  of  U'vol  of  the  fundiu  iirc  also  made  apparent  in  lli<  iDrerled 
immfplij  P^vBartit 'iüf if nrrwuyti.      We  pru('<-L-d  for  IIiik  purpose  by  morinj;  the 

i convex  len*  which  »erveti  fur  the  production  of  the  iDr«rtcd  imago  a  littli-  up 
bod  down  daring  the  examinatioa.  If  the  poiota  of  the  fundus  which  wc  have 
I  *  [Th*  tkct  that  the  papilla  appear«  to  ohaag«  its  »/lape  m  the  cunrcx  tens  ia 
pHIulrawn  from  the  patient's  eye  is  of  il.tnlf  a  proof  of  B«t  Jm'niatisni.  On  the  other 
kand.  an  apparent  ehaoee  in  «!»>  of  the  (lapillä,  wtthoul  ohiiiiKi'  of  shape  occnrrinir 
«ken  the  oaanx  bmn  is  enulaally  withdrown.  points  to  Minple  hy^M-ruiPtntpja  or 
■yoftla — to  the  former  if  the  dink  npprftr<  In  rlimiiiish,  and  to  the  latter  if  the  disk 
appear»  to  aolargi'.  If  the  M>nrex  I«*»!«  is  pIao<-')  mi  thiit  it«  focal  point  is  ii  little 
tmrtinr  from  tha  ere  than  the  anterior  foot»  of  tli»  iMk-r  (i.  v.,  15  rather  itiore  than 
half  an  inch  in  front  of  the<-nrnca>.  then-  will  he  no  distort  inn  of  the  tmn^  of  thr 
disk  from  astigmati^io,  and  no  a]>}wr*;nt  inonruse  or  diniinuliuu  in  »ixe  due  to 
Byofxa  or  bypernictropio.  Ah  this  iE  tho  poeitioti  of  the  lens  whirli  ^ves  an 
anJhtOTtM  view  of  the  fnndiis.  It  Ik  the  one  that  «hoiild  habltimny  be.  used  In 
nakitif  euuninatiouf  by  tbc  indirect  method— i.  e..  a  S-iiich  lens  should  be  beid  H 
and  a  S-lnch  lens  3t  inches  in  Iroul  ut  the  c-omca. — D.] 
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fixed  upon  lie  all  Id  the  same  plane,  they  do  not  change  their  relative  position 
to  each  other  with  the  shifting  of  the  convex  lens.  If,  on  the  contrary,  a  dif- 
ference of  level  exists  between  them,  we  notice  s  diBplaccment  with  relation  to 
each  other,  so  that  they  now  come  nearer  together,  now  go  farther  apart.  Fig. 
17  may  elucidate  what  takes  place.  Let  a  be  a  point  on  the  edge,  b  a  point 
behind  it,  od  the  bottom  of  an  excavation  of  the  optic  nerve.  If  the  convex 
iens  stands  at  I,  the  images  of  the  two  points  Oi  and  bt  fall  behind  each  other 
and  cover  each  other.  If  the  convex  lens  is  now  brought  to  II,  the  image  of 
the  point  a  is  reproduced  at  a«,  that  of  b  atb»;  the  points  appear  to  have  sepa- 
rated from  each  other.  Had  the  convex  lens  been  carried  in  the  opposite  di- 
rection, the  apparent  displacement  of  the  two  points  would  have  taken  place 
in  the  opposite  sense ;  it  would  have  looked  as  if  the  edge  of  the  excavation 
had  been  drawn  over  the  bottom  of  it.  From  the  magnitude  of  the  displace- 
ment the  difference  of  level  of  the  two  points  can  be  estimated,  but  can  not  be 
exactly  computed,  as  is  possible  with  the  aid  of  the  erect  image. 


ClUPTKR  n. 
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4.  Besides  instituting  tho  objective  oxaniinAtion,  we  Imvo  further 
io  t«st  tho  function  of  tho  oye.  [n  doing  this  we  are  limited  almost 
entirely  to  the  statements  of  the  patient,  so  that  iu  thi^  respect  we  are 
iquita  dependent  upon  tho  lattorV  intelligence  and  ^'ood  mil. 

Our  visuAl  acneations  arc  of  three  different  kinds,  inuttmuob  as  in 

looking  at  objects  wo  take  cognizance  of  their  form,  their  color,  and 

,  tboir  brightness.    The  facaltj  by  whiuh  we  recognize  the  form  of  ob- 

t  Jpcts  ia  culled  the  sjtaci)  sense,  and  ünds  its  numerii;al  (txprcssian  in  the 

[Tisuol  Bcnitj;  the  faculty  by  which  wc  distingniijh  colors  constitutes 

the  otJor  sense ;  the  faculty  by  which  wo  disliuguish  different  degrees 

of  Ivightness  constitutes  the  light  sense.      Tlu'tio  thre«;  faculties  are 

resident  in  the  retina  throughout  its  entire  extent,  although  in  very 

dtflerent  degrees.      Iu  this  regard  we  must  distinguish  between  central 

and  (wripheral  vision. 

fVs/rffi  or  direct  vision  is  vision  with  the  fovea  centralis.  When 
we  wish  to  soo  an  object  diatinctly,  we  "  fix  "'  it — that  is,  wo  turn  the 
eye  in  sach  a  way  as  to  make  the  image  of  the  object  fall  upon  the' 
fovea  centralis,  ah  tho  latter,  on  a<>count  of  its  peculiar  anatomical 
«tmcture,  gives  us  the  sliarpei^t  vläiou  that  we  are  cajmble  of.  It  ia 
with  reference  to  central  vision  that  wo  teat  the  refraction,  the  accom- 
modatian,  »nd  the  vittuul  aiMiity.  For  more  precise  purticulars  in  re- 
Iganl  tn  thette  tosta,  see  the  third  purt  of  this  book,  which  treats  of  the 
optical  defect«  of  the  eye. 

Ptripht^rai  or  indirect  vision  is  vision  with  those  parts  of  tho  retina 
which  do  not  belong  to  the  fovea  centralis  and  which  comprise  by  far 
the  greatest  part  of  the  retina.  Vision  with  the  peripheral  portion  of 
th(!  retina  affords  a  \v^  distinct,  a  duller  Hprnfatioii,  of  which  wo  can 
Imt  get  an  idea  by  holding  the  outspretul  fingers  of  our  hund  to  one  side 
of  the  eye,  while  tiie  hitter  h  looking  straight  ahead.  The  farther  from 
the  fovea  centralis  is  the  imago  produced  upon  the  retina,  tho  more  in- 
idistinct  in  the  jHTceptiun  of  its  sha(io.  For  jHTt'j'ptions  of  movement. 
Ion  the  nthr-r  hand  (Exner),  as  well  a,*  of  alight  dilTorences  of  luminosity, 
the  periphory  of  the  retina  is  actually  more  sensitive  than  the  center. 
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Of  what  use,  theu,  is  peripheral  vision,  if  we  can  get  no  well-defined 
perceptions  with  it?  We  can  bestunderstand  this  by  observing  per- 
sons who  hare  lost  peripheral  vision  to  such  an  extent  that  only  the 
fovea  centralis  and  its  immediate  vicinity  retain  their  functional 
activity,  as  happens  in  many  diseases,  especially  in  retinitis  pigmentosa. 
Such  persons  can  sometimes  still  read  the  finest  print,  and  yet  are  in 
no  condition  to  go  about  alone.  We  can  put  ourselves  in  this  condi- 
tion if  we  fasten  in  front  of  the  eyes  a  long  tube  which  allows  us  to  see 
only  the  point  lying  directly  in  front  of  our  line  of  vision.  We  can 
not  go  about  with  such  an  apparatus,  because  we  strike  against  objects 
everywhere.  Peripheral  vision,  therefore,  is  of  service  in  orientation. 
How?  If,  as  we  are  walking,  we  look  straight  before  us  and  there  is  a 
stone  lying  in  our  path,  the  latter  forms  an  image  in  the  periphery  of 
the  retina  of  our  eye,  in  this  case  in  the  upper  part  of  it.  The  stone, 
to  be  sure,  is  not  distinctly  perceived,  but  still  it  excites  our  attention. 
Our  gaze  is  then  directed  at  it;  it  is  seen  directly  ;  we  recognize  it  as 
an  obstacle,  and  avoid  it.  The  same  thing  happens  if  we  go  out  upon 
the  street  and  men  come  toward  us  from  one  side,  etc.  The  images 
falling  upon  the  periphery  of  the  retina  give  us  warning  signals  which 
make  us  cast  our  eye  directly  upon  the  objects  which  excite  the 
images.  And  it  is  precisely  moving  objects  that  are  most  sure  to 
attract  our  attention,  since,  as  just  stated,  the  peripheral  portions  of 
the  retina  have  a  high  degree  of  sensibility  for  the  perception  of 
movement. 

5.  Examination  of  the  Field  of  Vision.— The  examination  of  the 
field  of  vision — that  is,  of  the  limits  of  indirect  vision — must  be  made 
for  each  eye  separately.  The  eye  examined  is  directed  at  a  fixed 
point,  in  order  that  it  may  thus  remain  steadily  in  the  same  position, 
while  the  other  eye  is  kept  closed. 

The  simplest  way  of  investigating  the  extent  of  the  field  of  vision 
is  by  using  the  hand  a»  a  test  object.  The  physician  places  himself 
directly  in  front  of  the  patient  and  at  a  short  distance  from  him ;  the 
patient  looks  with  one  eye  at  the  physician's  eye  directly  opposite. 
The  physician  now  closes  his  other  eye  (as  does  the  patient),  and 
gradually  moves  his  hand  from  the  periphery  inward  over  the  limits  of 
the  field  of  view ;  the  patient  must  tell  as  soon  as  he  sees  the  hand. 
In  this  way  the  physician  has  in  his  own  eye  a  means  of  judging  the 
field  of  view  of  the  patient;  if  this  is  normal,  the  patient  nmst  see  the 
hand  at  the  same  time  that  the  physician  does  with  his  eye.  This 
method  is  sufficiently  exact  for  the  recognition  of  the  larger  encroach- 
ments upon  the  visual  field  ;  but  small  defects  can  not  be  thus  recog- 
nized. It  is  the  only  method  of  testing  applicable  in  those  cases  in 
which  smaller  test  objects  arc  no  longer  made  out  because  the  vision  is 
too  poor.  If  tiie  patient  is  no  longer  in  condition  to  see  even  the 
hand,  we  must  make   use  of   a  caudle  fiame  which  we  carry  about 
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^Hmmgh  the  fielii  of  vision.     In  this  wav,  for  inst&nc»,  we  teet  tlie  vis-         ^^M 

^■imI  field  uf  n  pei-Boti  wbo  i&  blind  Früm  catumct                                                        ^^| 

H       We  cim  g«t  at  the  field  of  viaioD  mora  exactly  by  means  of  a  black'         ^^| 

httard.     We   place   the    patient 

^H 

bpfore  this  and   Uiko  caire   that 

3IS       ^H 

^boring  the  exatiiinutioii  the  dts- 

§o9               ^H 

^Blance  between  the  eye  and  the 

Hboutl  romains  alwayB  the  same 

H(e.  g'.  30  cm.).     Dirvctly  oppo- 

^1 

Httte  the  patient's  eye  we  make 

^^^H 

•  mark  on  the  blackboard  with 

^^^H 

cbftlk,  and  direct  him  to  tlx  his 

^^^1 

faxe  on  ChU  mark  during  the 

^^H 

examination.    The  chalk  ianow 

^^^1 

^gradnally  brought  froiiithccdge 

^^H 

S     i  ft  i^^                    ^^H 

^M)f  the  blackboard  to  it«  center, 

^^^1 

Hand  iht'  [latieut  is  to  tell  at  what 

^^^1 

^•moment   he   Hntt  tiet»   it.      By    i 

^^^1 

Hmarking  on  the  blackboard  the 

^^^1 

Jimitsof  the  visual  field  in  every 
.direction   and    connecting  the 

H 

^ftpointa  thus  determined,  we  fix 

^^^1 

t  r^3        T 

^Üw  extent  of  the  field  of  vision. 

^^^P 

=  ^Ig*'              1 

The    Biae   of  the  latter  i«,  of 

^^H 

^fteoane,  in  direct  proportion  to 

^^H 

^BÜie  distance  at  which  it  id  tjiken. 

^^H^IBkI!I 

^^^1 

^B      £ren  this  metho«!  ia  not  en- 

^^Hlfi^lnl 

^^^H 

3  ^                    ^^^^^1 

— '  b  t  «                      H 

^HKrir  free  from  drawback»  which 

^^HB^^Hm 

■jj^l 

^P^hg   from    the   diOicaltT  of 
^Rirojecting  a  liollow  epherc  like 

H^H^H 

^Uhr  rrtina  upon  a  plane.     One 

^^^^H  ^^^^^^^^^^R^^H 

^Umporiant  drawback  is  that  un- 

^^Hln^^HRM^H 

^Bci]ual  distances  in   the  field  of 

^^HBIQ^B^^I 

^■Tuion  correspond  to  equal  dis- 

^^HQßRH^^^H 

^Kaoc««  on  the  retina.     Thus,  in 

^^H  ^^mB^^^^^I 

^BFig.  18,  the  diäiJLucea  m  a  and 

^^hIH^^B^^I 

^     »  4j  **                                     ^1 

^U  e  npOD  the  retina  are  equal, 

^H|HE^^^^^^H 

Heneb  corresponding  to  an  angle 

^^H  R^^^^^^^^l 

^■of  ten  degrees-     In  the  field  of 

^^H  n^^^^^^^^H 

^B  T  T,  however,  the  Boctiou  (from    | 

1 

^■70°  to  äü**)  that  oorroaponda  to 

^J 

^Blbe  aeoond  region  of  the  retina  is  many  times  greater  than  that  (from          ^^| 

^BD°  to  10°)  which  correspond»  to  the  first.     IFence,  a.  spot  upon  the           ^^| 

^BKtituof  dufiuitüt)ize  that  has  beoomu  insensitive  to  tight  would  in  such           ^^| 
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a  visuaJ  Qeld  appear  as  a  gap,  the  size  of  which  wonld  be  quite  different 
tu'conliiig  OS  it  IS  nearer  to  or  farlhcr  from  tbo  center,  and  thns  mis- 
takcä  might  be  cauacd.  A  second  evil  is  that  the  whole  of  a  normal 
visual  ßeld  does  not  find  a  place  on  a  plane,  be  the  latter  ever  so  large. 
The  uunnu)  field  of  virion,  that  iä,  extends  outward  to  90°  and  more. 
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Fis.  IS.— mu)  0»  Vtnow  or  ms  Rioirr  r.tm  m»  Writk.  Bum.  [ten.  wo  OMcar,  ma»  a  Twr 
F.  pofot  of  (bukUon  ;  if,  Mariotto's  blind  apot. 

Therefore,  as  is  evident  from  Fig.  18,  the  temporal  limit  of  the  viaaal 
field  can  never  be  projected  on  the  board. 

After  what  has  been  said,  therefore,  there  is  onlj  one  exact  method 
of  representing  the  viRiial  field,  and  that  ia  the  projection  of  it  apon  a 
hollow  sphere  (Aubort).  Upon  this  principle  dilleront  perimeter»  are 
oon&tmcted.  To  Förster  belongs  the  credit  of  having  introduced  thig 
instrument  into  ophthalmic  practice.  Förster*»  perimeter  consists,  not 
of  a  complete  hünuHpliere,  but  of  »  metallic  semicircle  (Fig.  18,  P) 
which  represents,  aa  it  were,  one  meridian  of  the  hemisphere.  The 
semicircle  is  capable  of  being  revolvefl  so  as  to  take  the  direction  of 
each  meridian  in  succession.      The  patient  snpporta  his  head  on  a  chin 
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Tch  is  80  placed  in  front  of  the  semicircle  that  the  eye  to  be  ex- 
it ütuatcd  ill  the  center  of  crurnitur«  of  tlut  laiUtr.     In  Ibe  ex- 
amiustiou  the  eye  must  bo  fixed  upon  ihe  middle  jiuitit  of  the  semicir- 
eolar  arc,  while  the  murk  that  serves  for  the  test  is  carried  to  and  fro 
along  tJic  latter.     A  scale  of  de;;rcu8  marked  u]ion  the  üemtcirculur  urc- 
enables  tis  to  read  off  dire<:tl_v  the  situation  of  the  buundary  of  the  ris- 
baI  Held,  and  the  result  obtaiuc^l  in  transferred  to  a  diagram  (Fig.  Id). 
6.   Extent  of  the  Field  of  Vision.— The  normal  tield  of  vision,  aa  a 
glance  at  tbo  a]>{iunded   üia;u:rum  (Fig.    ID)  shuwti,  does  not  by  anv 
racMD«  oztond  cqunlly  fur  in  nil  directions.      It  stretches  farthest 
tovard  the  external  (toroporal)  side,  where  it  has  an  extent  of  over 
90".     Airrordiugly,  wo  can  still  sec  objects  on  Ute  temporal  side,  al- 
though they  lie  in,  or  even  somewhat  belaud,  a  plane  jiassiug  thruugh 
the  pnpU  (for  example,  the  point  O  in  Fig.  18).     This  is  rendered  po«- 
blf!  by  the  fact  that  the  rays  from  such  a  point  undcrfro  such  strong 
riKJtioD  at  the  surface  of  the  conieu  that  they  can  «till  enter  the 
upil.     The  field  of  vision  is  much  leas  ext^-Misivo  in  other  direction.«!, 
iiilly  in  dirc<!tiuns  inward  and  upward.     The  cause  of  this  is  to  be 
£  for  in  the  fact  that  the  noee  and  the  eyebrows  project  into  the 
ot  vie«  and  limit  it.     This  obtttaele  can  indeed  be  partially  over- 
oovw  bj  nuking  suitable  rotation  of  the  head  while  the  Seid  of  rision 
if  being'  «xaiuined,  but  oven  then  we  never  find  the  Held  of  rision  as 
_«xt«iBive  on  the  nasal  side  as  it  h  on  the  temporal.    Tlie  caiiüo  of  Ihi» 
^■a  that  the  margin  of  the  percipient  layers  of  the  retina  does  not 
^Bxteod  u  for  forward  on  the  temporal  side  as  on  tho  nasal  (Fig.  18«  d 
■Wde). 

liie  pat/iotw/iral  nUerations  of  the  visual  field  consist  in  its  oar- 
I    ■        ii      This  is  either  pnKlnoed  by  a  pushing  in  of  the  boundary  of 
i.d  field  at  some  jKiint,  or  it  wjours  under  the  form  of  gaps  lying 
bke  ixlands  inside  of  the  field  of  vision. 

Narrowing  of  the  visual  field  at  the  periphery  presents  varying 
chamotvrs.  It  the  limits  of  tlic  risnul  field  are  brought  nearer  to  the 
coQtor  from  all  points  alike  we  speak  of  a  concentric  contraction. 
When  Ibis  is  eonsideroble,  it  roKults  in  that  incajiocity  for  orientation 
which  has  been  already  described,  although  it  may  be  that  direct  vision 
(visual  acuity  in  the  narrower  sense)  is  still  quite  good.  In  other  cades, 
thr  contraction  extends  from  one  side  only  of  tho  periphery  into  the 
visual  field.  If  it  lias  tbe  shape  of  a  triangle  whose  base  corresponds 
u>  tbe  periphery  of  tbo  visual  field,  it  is  called  a  sector-shaped  contrac- 
tion. A  peculiar  variety  of  contraction  of  the  vianal  field  in  the  hemi- 
opic,  in  which  exactly  one  half  of  the  field  is  wanting  (see  §  100  and 
Fig«.  153  and  }.yd). 

IMondlike  gape  in  the  visiul   field  ore  called  scotomuta*     One  of 

*Pram  nAnt,  tUtkne«. 
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these  exists  in  the  health}'  eye  at  that  point  of  the  risual  ftold  which 
correspondB  to  the  entnmcc  of  the  optic  nerve,  and  is  known  ag  Man- 
otte's  blind  spot  (Fig.  19,  M).  In  the  field  of  vision  it  litta  about  Iß" 
to  the  outeido  of  the  poiut  of  fixation,  F.  The  gcolomata  which  ooour 
ae  the  result  of  disease  have  a  very  diSorcnt  signilioauce  for  TiBion  ac- 
cording to  their  situation;  and,  according  to  thü  latter,  we  distinguiab 
then)  Into  Ofinlml  and  pcrijilieral.  A  central  scotoma  is  one  which  iu- 
Tolved  the  point  of  fixation  (cf.  Fig.  Id8).  In  this  case  direct  vision  is 
either  greatly  diminished  or  is  abrogated  altogether.  The  patient  can 
nu  longer  do  any  fine  work,  although  his  power  of  oriontatiun  rcniaitia 
intact.  Peripheral  scotomuta  cause  little  disturbance  of  sight,  espe- 
cially if  they  lie  far  from  the  point  of  fixation,  in  which  cose  they  may 
uot  come  to  the  patinnt's  knowledge  until  his  \iauul  tiold  is  being 
examined.  A  spociul  variety  of  scotoma  is  the  annular,  which  encircles 
ihe  point  of  fixation  like  a  riDg(which  is  not  al ways compbt«!; closed), 
but  leavea  intact  the  point  of  fixation  itaclf. 

Von  Graefe  wM  th«  first  to  call  attention  to  the  iniportAnoe  of  testing  the 
Tisunl  field  in  oplithitlmic  prnctict".  He  tihowod  tliat  riirmnny  intn-octilar  riiH- 
eoHcn  there  are  special  VEirintii'R  of  coDtmrtuJn  of  llii!  visual  Hi^ld,  which  are  mnre 
or  le»s  chantctcristic  of  then)  dbeajM.%  and  cau  be  utilized  for  their  dUgiioaia. 
Since  tlivn  the  study  of  the  vtsual  field  has  been  much  cultivated,  so  tlui  at 
prcitoDC  ilf)  «xiunination  hati  ^rreat  Hignifirtincp,  both  (or  diai;;nosi.->  and  prognoMH. 

Coneentrk  cvntrartion  of  the  tifliial  Held,  ai^octated  wlih  retention  of  good 
central  virion,  we  mpet  witJi  oa^M^cinliy  in  retinitis  pigmentosa,  at»!  fU)metiinM 
aliia  in  glauetitna.  In  otbL-r  dist-asi-s  wliic^li  iiiv  {ivt]uvnHy  ii(;t:unipiinit-d  by  ron- 
c«ntric  tH>Qlraction  uf  the  viniiaL  fit-Id,  uh,  for  ioHtunce.  iu  atroph}'  of  the  uptic 
n*n-c  or  of  the  retina,  ct-ntral  vision  ts  also  »imultoucously  and  markedly 
afTci^led. 

We  Slid  the  tector-ifutjtrfl  d^ticienfifa  eBpectally  in  ntn>ph>  of  Uie  optic  avrve; 
alflo  in  ocrlusion  of  one  of  Hie  larger  n-tinal  arlerieft,  when  the  aector-nhaped 
district  of  the  rptina  HUppliod  tiy  surh  an  artery  has  its  function  abrogated.  We 
olistTTc  more  extensive,  although  not  triftogulur,  cöiitrfictlonii  of  the  ▼isual  field 
in  detach mt-ut  of  the  ri?tjnu,  am)  theHC  moüt  oft<in  extending  in  an  upward  di> 
reclimi.  »iuee  the  detuchnimit.  If  ul  liriig  r^tunding,  gt'iii-Tidly  involves  the  lowcr- 
muflt  jmrt  of  the  eye.  Iti  )ihiuconia  a  contrttcliifn  of  tile  visual  field  toward  the 
uasal  »ide  is  of  relatively  freipieitt  occurrence. 

Scotomata  are  most  froc|Uimt1y  met  with  in  diftenw!»  of  the  fundus  with  rir- 
cumecribcd  lesions:  eHiK'cialty.  therefore,  in  choniiiditi«  disHeminato,  tu  which, 
Afl  a  rule,  thr  nap»  in  the  viHoal  field  convspond  to  the  8e]>nrHlr  niaculie  viiiible 
with  the  nphlhnlmnsfnpe,  So  long  iw  these  unpn  affect  the  yierlphery  only  of 
the  visujil  ßetd,  tliL-y  cuuhl-  Uttiv  dinturtianra  of  üi^lit.  If  they  are  very  nutner- 
,oUH,  the  visual  fit'ld  nc<iinre?  u  gievelike  character.  If,  finally,  one  of  the  cho- 
riuiditic  maw<ie.s  in  luciiltzed  tit  (lie  irffion  of  tht*  ehorioid  eorroHponding  to  the 
yellow  spot,  the  visual  |KJWer  is  very  considerably  reduced  by  the  formatioD  of  a 
central  scotomft  in  ad()ition  to  those  in  the  periphery. 

Isolated  central  ^icoUimaXa  ocrur  in  di^essp«  of  the  retina  and  churioid  at  the 
pocterinr  |>ole  of  the  eye,  eitpeeialiy  as  a  result  of  syphilis,  of  myopia  of  a  bl>!h 
decree,  and  of  senile  change».      In  all  these  cases  there  corrcapondii  to  the  sco- 


I 
I 


FUNCTIONAL  TESTdO. 


as 


m  rhan)^  in  the  macula  Itilt-ii.   vUible  with   the  ophtha! tntiDrope.     In 

Ipf  Kfir*  of  csKeR.  ou  the  contrary,  a  opnlml  scoloniu  fxi)itf>,  while  the 

kull  or  tl)(-  'iphthnlrniNtCdpic  exnniiDatidn  is  ocgatiw;  ibp  ca\i*c  of  ih«  ncotoma 

Then  tn  Ik  tookiHl  for  in  tht>  nplic  ni>rvc.       In  the  lattiT  it  is  jii!<t  thtiM-  HIhth 

rtiich  »upply  th«  re^iou  of  thv  uiucuU  lutea  that  are  (he  moat  fuvorite  »pat  nf 

|t»ra«e  On  rvtrubullur  neuritü:  sw  $  IDS). 

As  the  exinrwoo  scutoms  id  weii  in  difTtrrmt  Dennett,  it  will  nyqtiire  in  tbi« 
piM«  a  mora  prHUw  cxplunatiou.    Wc  dUtioguish  between  fioaitiw  notl  nvga- 
■eotonuta  (F6ntEr). 

Bjr  A  pvntir«  twtvma  we  tiiidi-n'tnnd  a  dark  »pot  which  the  palivnl  pvm-ivcB 

Id  hb  tUu«!  fi«ld — project«,  thitt  i»,  upoti  some  portion  of  his  visual  fit-Id.     The 

cme  of«  [Hwitiw  ctcoloma  Ik>s  uilhcr  in  the  rerrni-ting  mcdiu  or  in  tht-  n.'tiiui. 

^Opaclticft  in  Ihu  rpfracttng  BiL-dia  throA'  their  fhaduw  u[)on  Ihi-  rctiniL,  nnd  are 

trmfore  viaibi«  as  dork  epots.     If  the  opacities  lie  in  the  vitrcouN  thry  are 

^mciitlc  (niiiMW  volitonte'^),  and  the  Mxilomata  catised  b;  theni  urv  characlerized 

■■  tnotiJi)  Bcutouuta.     Fixed  scotoinntu  originate  either  fmin  stationnry  opari- 

tiea  (e.  g^  tlioae  to  the  ten»),  or,  «till  more  frequently,    from  changes  in  th« 

fuidtl»  1.r.  g-,  from  an  «.■xmluiioD  in  l]iu  n-tina  or  in  tlw  chorioid  adjar^nt  to  il>. 

^catuouila  of  the  lattt-r  kiml  nn>  Ix^t  brought  to  light  l>y  nuikiiig  lite  {ntient 

Bz  hU  gax«  upon  a  anifonnly  bright  mrfii«'  (e.  ^.,  a  »heet  of  white  paper). 

Tliry  are  uftvn  oiurL-  n-udily  |»i-rfi-ivi'd  if  tlit?  illuminatioa  iK  at  the  Rami!  time 

^^(linitAiafard  (an   by  letting  donn  the  window  curtaioH).      We  can  direct  tlir 

^Knticnt  to  make  a  copy  of  tb«  dark  «{»Is  that  becorme  visible  upon  the  paper, 

^^bnd  frum  this  we  ean  determine  Ihr  potütion  and  extent  uf  the  diwiuu-d  portion« 

^Bpl  Ihr  rrtiiM. 

^1       We  rhanicterizc  ns  a  nnj^itk*  int4oma  a  hiatus  in  Ifae  vxaxttA  field,  on  isolated 

^^IMX  within  thi'  conHnm  nf  wh'ri-h  the  piitk-nt  d(H-K  not  )K'r(-i.-ivc  iiny  cxternni 

'        objects.     Snrh  a  M-utuiun,  ««'ordinjily,  i«  not  di>'Covi'r(-d  a«  n  rule  until   thf 

«Mtal  lield  in  cxnmimd.     ilut  there  irt  nothing  1o  prcvi>nt  a  nvgntivu  M-otoma 

from  bcina  at  the  wune  tinip  n  pitsitivc  one  I<mi;    the  midii!  iIikpsmhI  rcjpnn»  of 

itbc  retina  that  ntv  inaL-n»itirv  to  cxltrnuil  liiminiiu«  impn-Hsion»  cao  at  the  name 

ItDP  Im<  themmlTi«  pcrceirrd  a»  dark  ti)>otH  iind  be  {»rojected  exteriorly. 

KrgaUvc  «cotomata  are  divided  into  nlMnhitf  and  relutive.     An  abftfOutr 

>lumn  is  prvaent  if  within  it»  limitfi  nil  pcrerption  of  li^ht  is  wiintinfi,  whilr 

n-Utire  scotomntu  tliv  |K-n.f  ption  of   light  w  merely  diiciiiiBlK'd.     Wir  dif- 

iver  a  relative  «cotoma  by  making  tht-  i-xamiimtion  of  th«  vimial  field  with 

»mall   ohjtrim   and   es]wriully   by  ch(Hl^in^  rolored  ohjtctR  for  IhiH  pur|MM>L-. 

.Fur  »ith  ■  errtain  diminution  of  tlu^  vinual  )>o\vcr  the  aliiUty  to  dintingui^h 

accurately  disappear«,  while  th«"  ohjn-ta  thrmyelTe«,  owin^r  to  difff^rcnce« 

thrir  lumtnodly,  can  Blill  be  n-co^iizcd.     For  rxsmplc,  iu  a  recent  ca«.-  ol 

lin^nie  |ioi»oniD^  by  nicotine,  the  visual  field,  tncaeured  with  the  aid  of  a 

Jiltr  teat  object,  may  went  (piite  normiil  ;    Imt  if  it  Hmall  n'd  pup<T  ditfk  if 

itov^  for  tht'  rtxminiiliim  tlicn-  is  a  huihII  n-f^^in  in  tho  ci-nhT  in  which  the 

\\p  no  lonjtrer  recujtuir.vd  ii»  red.      A  relative  »cotoma  i»  prt-eul,  and  Ilinl. 

irrr,  a  color  »rotomB  (Hcotoma  fur  red). 
Even  in  llie  nomui)  vinm)  field  thr  pem>])tinn  nf  color»  is  not  rvprywhvrc 
^^Slwiune.  Ju«t  a»  In  regard  to  the  vinual  acuity.  %q  alra  in  regnid  to  the  color 
^KtKmr.  a  dirtinctina  miut  be  mndv  between  central  and  pprijilicral  color  perccp< 
^^tinn.  Whilr  Itw  fomicr  in  tf*acd  liy  Mm*  mere  exhibition  of  colorvd  Kaniph-», 
thi:  Utter  mu*t  be  iuvntigalL-d,  jual  lik<;  thv  viauul  field,  by  Using  ft»  le^l  objvcta 
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colored  markfi.  vrhicti  are  cnovcil  to  ami  fro  on  the  board  or  on  tlie  perimet 
The  bl(;g<T  «nd  brighter  the  colored  surfnre«  iweA  for  thia  purpose  «re,  the  fur- 
ther lowaril  tilt-  fmriphcry  will  their  colur  be  tlieti n^uülivtl.  und  wlicn  very 
Urge  and  bright  thrj'  will  be  dixtisif^uifthed  up  te>  the  extreme  limit)«  of  tbe 
tfvkl.  But  when  the  cxaminiition  is  mitde  with  tlir- ordinnr}- t4-«t  object«  iimmI 
with  the  pfrimeter  (mlored  miiiarra  of  paper,  I  la  'i  cm.  in  diametur),  the 
most  periplieml  ]x>rtiouH  of  tlie  retina  or«  found  to  be  cotor  lilind.  If  »uch  u 
colored  square  is  pushed  from  the  jK:riphery  of  the  vi»uii1  fiold  lowunl  Üw  cen- 
ter, the  person  examined  ut  Bret  n-cu^'nizefi  only  the  presence  of  a  moving 
ubjoet.  It  i»  not  till  the  itquare  approacliea  nearer  the  center  of  the  vimial  Qeld 
that  it»  color  in  correctly  given.  The  nifimeni  wh<n  thi»  occurs  U  not  the  ihiim! 
for  all  colors,  sM>nie  being  reeogni/.fd  farther  out  from  tue  eeutur  than  others. 
The  TiMuiil  äeld  for  ^revu  ifl  the  KmuHcst,  that  for  red  »oiaewhftt  larger,  that  for 
yellow  itill  larger,  that  for  blue  the  Enrfrest  {«*-v  Pig.  10). 

The  examination  of  the  visual  Heiri  with  cnlnred  ohjeets  is  of  gn?at  prnrtical 
im^tortonne.  For  inntancü,  wo  Snd  in  one  casv  th«  visual  field  nomial  wboa 
tcdled  with  white,  while  the  eiamination  with  colors  HhowH  already  a  coiuddef^ 
able  introccssion  of  it«  borders  ut  one  »put.  After  tM.>me  time,  if  the  diHeaHC  has 
progresm'd,  we  now,  on  textinß  with  white,  eHtäbU»«h  the  itame  dcftcioncy  in  tlie 
vinuat  Beld  that  had  before  existed  for  colored  objerts  only.  The  examination 
with  «ilnrs  i.t  aeeordinfily  a  morn  delieale  t^^st  than  that  with  white  ;  it  luukes  us 
dtM-uver  a  diruinulion  of  (he  vmm\  |K)wer  l>efore  it  has  advanced »o  far  that  a 
white  object  can  no  longer  be  recognized.  If,  therefore,  we  lake  two  cases  In 
which  the  vistial  Held  for  white  is  eipially  Ur),'e.  but  the  viaual  field  for  oolon 
ii  unequal,  that  cohi  in  which  the  visual  field  fur  color«  ia  »muUer  alTordit  the 
wor^c  prognosis,  since  here  a  Btill  further  dituinution  of  the  geueral  visual  field 
is  to  be  ex|H"<'ted.  Rapid  diminution  of  color  pcrceptiim  is  prc?-emiiicDtIy 
aMocialed  with  the  progreHHivc  lesions  of  the  optic  nerve  that  lead  to  blind- 
oeu.  The  examination  of  the  visual  fleld  with  color»  is  also  re<]ui»tte  for  the 
rpcognilion  of  central  sc-utoiDnta,  »o  hirifi;  ns  they  are  not  absolute. 

Purtheitiiore,  the  way  in  Hhlcb  the  color  Bense  is  diminitiheil  gives  us  I 
clew  AS  to  the  site  of  the  morbid  change«.  Thus  diminution  in  the  jwrreption  of 
blue  correspond!»  to  a  lesion  of  the  percipient  elemente  (rod»  and  couc»)  nf  the 
retina,  «urh  as  occurs  in  chorioiditis,  retJuiti»,  and  hemernlopia  ;  diminution  Id 
the  pen-L'ption  of  red  and  green  to  a  lenon  of  the  conducting  elements,  aa  in 
afTcctinn«  of  the  optic  nerve. 

I.ioUT  Hbkhk, — Let  iw*  «ssume  that  we  have  liefnre  us  two  pcrünns  who  in 
ordinary  daylight  have  the  name  vimual  acuity  ;  both  under  etpially  good 
illumination  read  print  of  the  same  size  at  the  »ame  dintance.  We  now  gnidu- 
ally  Ivtsvu  the  illumiuution.  Ae  »  rn^ult  of  thi».  the  clilTeFrnce  in  brightDCAt 
between  the  black  letters  nod  the  white  piipor  diiiiiiiiHhe»  and  the  letterBaredia- 
tingui-iheil  with  gn-ater  and  greater  difficulty.  At  a  certain  «tag«  in  the  process 
of  obxtTuration,  r)ne  of  the  two  persons  reanea  to  rceogniw  the  print  while  the 
other  i»  still  able  to  read,  and  the  darkL^ning  hau  tu  be  curried  further  in  order 
to  make  reailinji  IniixjiMlLIu  fur  liirn.  In  thii)  caini  we  Miy  :  Tile  two  (wrsooa 
have  thf  Ramp  space  senBc,  t.  e.,  the  «nine  i<u»ceptibili1y  of  Hie  retina  for  ini|in.*s- 
sions  of  fonns,  but  tbey  have  a  different  light  wmse  (I.'i—\.  e.,  a  different  mi«- 
cepiibility  for  imprcsaioTtB  of  brightnewi  and  of  differences  of  hrightne«*. 

The  light  Henne  can  be  tested  in  vanniis  witys.  Wi>  determine  eitlier  Ih« 
lowcu  limit  of  illununatiou  with  which  »u  object  ia  still  viMible  (winimum 
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iMiraulu«)  or  titc  emuneat  difference  in  brightoew  wliich  can  »till  be  apprrcialcd 

Hmioimutn  of  ilUIerentialiuu).     The  tanat  urtuttl  metliixl  of  ni<!AHtirJiig  the  light 

i>nap  M  with  Företer's  /lAvfaMMtor,  which  givtrs  Ihu  minimum  stimuluii.     This 

UnitnimrDt,  which  Is  represcnli-d  in  Itorizoutal  Heclioti  in  Tig.  20,  hi  placed  in  « 

[■perfectly  dark  room.     A  boir,  A,  blwkcrwxl  on  the  innidi-,  bear»  oa  it»  anterior 

«Kit  Iwn  »jM-rttircn  for  the  two  eye»,  a  nod  rt,,  whicli  look  through  Uk-'m.'  aper- 

tum  at  a  plate,  T.  which  U  placed  upon  the  jRi^lvrior  wall,  aud  up*m  which 

Ur)*ff   bUclc  Hlripes  ujton  a  ulntc  gmutid  uru  placed  ais  tcKl  ohjecls.     The  illti- 

tniiulion  i»  |tn>fliiciH)  hy  a  noruuk)  caudle,*  L,  th«  light  from  which  fulls  through 

l-ft  window,  /*.  into  (be  ini«- 
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tUjr  at  the  box.     In  order 

I  lo  make   the    illuminuliuo 
perfectly  nnifomi.  the  win- 
dow i»  c"viTi;d  with  pApcr 
rhirh  is  made  translucent 

'(bj  imprcgoaling  it  with 
fat).  By  a  »crew,  S,  the  siüc 
of  the  wintlnw  can  be  al- 
tcTod  frntncoinplclsckwura 
np  tu  an  aperture  of  five 
*r|uarc  ccnItmulrcH.  In  thia 
wxy  the  Ulumioatioo  of  the 
ptatr  is  raried,  The  patient 
»  then  made  In  loiik  into  the  nppnmtn»  with  (he  windrtw  dnitcd  and  Iho  plnle 
Iherefot«  uoilluniined.  Thi-n  the  windnw  is  Hlowly  u[H<t]rd  until  the  »tripes 
ypoa  the  plate  can  be  recogoiKed.  The  size  of  ihe  opening  roquifäte  for  this 
paqjoae  give«  a  mi;a8ure  of  the  liftht  hchmi  of  the  jtenutn  cxutnincil.     In  cun- 

tdttctjng  ibis  examination  the  prw-tiution  munt  be  a<1opte<I  at  making  the  pfrimn 
that  la  examined  stay  h*»foiyh«nd  in  dsrknc»«,     If  wr-  conic  from  daylight  into 

)■  BudenUcI;  darkened  nioni  we  see  ho  littlt'  for  ihr  first  moment  that  wc  nan 
nei  raon*  about  without  «tumbling  over  the  objocis  in  the  room.  Tlie  longer 
w«  maain  in  tlte  latter  the  better  we  see,  und  at  lost  pcrhajw  see  well  enough 
lo  hi?  able  to  read,  Thi»  wt>  call  tulnftlatUm  of  the  n'tina.  In  the  examination 
of  Uvt  light  senM-,  a  pcrriml  of  adaptation  of  ten  niiimte».  wliich  the  patient 
mm  p«M  «ith  bandaged  eyes  in  i  perfectly  dark  mom,  ii  atifficieot  for  prac- 
tioit  purposoiL 

Th»  «xunination  of  thn  light  nenw  in  different  diflCfuirA  baa  Hbnwn  that  it  \A 
sot  alwnya  by  any  means  diminished  in  pro|>onion  to  the  viminl  acuity,  hut  ia 
aotnetimv«  but  Utile  dirninixhi-d.  M^metime«  exccwively  bo,  a  circ-nrnstaiice  from 

rwhich  dininiostic   points  may  I>p  galhcnd.     The  diminntiuii  uf  ihu  lijrbt  wiim: 

,  ia  grratc«t  in  thfwe  vn»v  which  tin  charartcrized  »n  hemeralopia  (see  %  104). 

8anTl.*Tin?(  OK  Bi,ifcD?(»yw. — In  testing  Ihn  function  we  «ball  «t  time«  have 
Innvkon  with  Ihp  fart  that  the  jaitieul  in  purpowly  trying  to  lead  the  physician 
aatny  by  stmulating  bttndnefs  or  wenkncKfi  of  night  when  these  do  not  exist. 
Thb  noiil  frvqaenllj  occwrs  with  tho«  persons  who  wish  to  be  relieved  of  mil- 
lAMij  aerrice  or  who  wit«h  to  pet  teiitiniony  n,*  lo  their  inability  to  work  ;  stime- 
limM  «Imi  with  children,  hynterical  iM-rsoos,  etc.  W<^  arc  ßmt  led  to  suspect 
■bnulatiun  by  the  hicJi  of  ngrei^ment  t»elweco  the  rcmdts  of  the  functional  teai- 
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ing  and  of  the  objective  cxmniDation;  an  ere.  for  example,  which  is  altoi;»l  ti 
be  p(-rfv4-tly  blind  pr(.-Ht.-iitiu|jr  iio  |mtlu>lugical  clumf^es  of  any  sort.  Or  itir 
teslH  of  thv  inilivktiinl  fiinrtions  yivv  iiontradiclory  results,  inasmuch  lu  thr 
visual  ftcuity,  tht»  fit-H  of  virion,  ihe.  colnr  nenne,  etc.,  do  not  stand  in  the  right 
nliklioti  with  earh  other  and  with  tbt;  ivsult  of  the  objective  L>xaiainatiuD. 
VuriouH  luclhodis  of  VMiniiiiution  havü  liet-n  proposed  for  furQisbtng  a  oertitin 
.  proof  of  Himulution;  wc  shall  accomplish  this  more  or  k'»-s  readily  t»y  Ihcir  aid 
aocordinf;  to  tho  de^n.'e  of  skill  i>f  the  Riniuliuit.  Only  somL-  of  Dieac  methMls 
need  be  ht're  adducL-d. 

Complete  blindncw»  of  both  eye«  in  rarely  cimidatod;  much  offener  it  U 
Kimply  uniliitural  blindness  that  u  a1k';;L'd;  »nd  htill  more  fn-tjuently  u  fei'blL'- 
ne»i  of  ai^ht  EfrdiBlly  present  in  one  eye  tn  exaggerated  (aggravation).  Id  the 
ca«c  of  no  alleged  complete  blindness  of  nne  or  both  eyes  we  regard  in  the  tint 
place  the  rvacLion  of  the  pupil  to  ||i>l<  light.  If  this  i«  W(;ll  pre«erred.  it  will 
nlwnvK  nlToTd  a  Kirong  ground  for  suHpeotiug  aimulatiuu,  although  there  art 
nirccnii«^  in  wJiich  in  the  prcMjncc  of  ««^Itial  hlindncM  the  |iupi1lury  n'tles  for 
light  in  Htill  retained  (we  f  64).  8chmidt- Kim] tier  reeommendH  the  fulluwin^ 
priN-edure:  The  patient  i»  made  to  look  with  tlie  blind  eye  at  his  own  hand, 
uhicli  he  hold.«  iu  front  of  him.  A  blind  man  will  do  tliiH  without  hesitation 
Kineo  he  it)  informed  of  the  iK)t<iii(in  of  hi»  hnnd  by  Ihc  i«ensc  of  feeling;  i. 
malingenT  will  perba|iH  look  piiriinsely  in  the  wrong  direction.  Simulated  uni- 
lateral blindnes»  can  also  be  diecoTered  io  the  following  way:  A  lighted  cuudle 
is  brought  in  frunt  of  the  good  eye  itnd  is  slowly  cniried  toward  the  vide  of  the 
blind  eye.  The  piitient  itt  detected  if  lie  Jiiclares  that  he  »till  wea  the  candle  at 
The  moment  when  it  is  just  concealed  from  the  sound  eye  by  the  dikntum  of  the 
nose  (t'uignet). 

The  following  methods  an'  furthermurD  of  senice  in  detecting  the  simida- 
tion  of  unilateral  blindneits  or  amblyopia. 

I.  Wc  make  the  patient  retid,  and  then  hold  a  pencil  in  a  vertical  direction 
belweeB  the  eye  and  the  book.  If  there  is  vi»ion  with  only  on«  eye  the  [>eneil 
conceaU  certain  words  from  it,  and  thus  interferes  with  reading.  If,  howerer. 
there  isgoud  vision  with  both  eyea,  thrwe  letter«  which  nrc  concenled  from  one 
eje  by  the  iK'nci!  are  visible  to  ihu  other,  and  f*»  rtrmt,  and  reading  i«  cnrried 
on  without  difficulty  (Cuignet). 

a.  A  convex  glass  of  6  D.  ist  placed  bfforc  the  sound  cj;c.  In  thi«  way  the 
eye  ie  made  Hrtiltciiilly  myopir,  so  that  it»  far  point  lien  at  a  di.itance  of  alnrnt 
17  cm.  (it  being  [»re-nupponcd  that  the  eye  is  emmetropic).  The  eye  cau  there- 
fore read  fine  print  only  ut  a  distance  of  17  cm.  or  leits»,  hut  no  farther.  After 
placing  the  frlnss  before  Ihp  eye  «e  Hnst  make  the  pritieiit  read  nt  quite  n  »hort 
dJstaDce.  and  then  älowly  and  imperceptibly  moi-e  the  hook  fnrther  and  farther 
Kway.  If  it  U  possibh'  in  thi«  way  to  withdraw  the  book  eon^dcrably  farther 
than  17  cm.  without  the  [Hitient's  ceasing  In  read,  it  proves  tlmt  he  has  been 
reading  with  the  tye  allegi-d  U>  be  bdd.  Tlmt  w,  he  hepui  rt-nding  »ilh  the 
good  eye  and,  when  the  htwk  wax  carried  too  far  off  for  that,  cuntiniieil  wiih 
the  other  eye,  without  noticing  the  nlCernation  iu  the  cmjiloynient  of  the  two 
eye». 

3.  We  make  a  «how  of  occupying  ourselves  with  the  sound  eye  only.  We 
take  a  strong  itrituii  (one  of  18"),  with  the  Imtte  u|i,  and,  flnit  holding  it  in 
front  of  the  cheek,  posh  it  gnidiially  up  in  front  nf  the  eye.  Before  the  liase 
tiua  reached  the  center  of  the  pupil  the  eye  will  sec  double.     For  two  imageit 
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«rpry  extrm»!  objert    wiU  he  tlirown   upon  Hip  rrlinti,  one  tranimiilt««] 

Ivlirouvh  the  (tve  half  of  the  pupil,  the  otlit-r  ttirou[jh  tli«  hnU  curcnnl  b;  th« 

[^<au,  and  tbe  eye  mxH  doublt'  tlie  objt'i-t  u|K>n  wtiirh  it  U  tiscd  (monocular 
liplupU) — B  fact  which  the  patient  will  admit  without  licsitutJuD,  «incc,  of 

[roune,  it  u  the  »ouod  e;e  only  thnt  u  concerned  iu  the  matter.     Now  th« 
is  impcrccirtibly  puubcd  along  until  it  L-uvcra  tb^  i-ntirp  pupil.     Nnw  the 

[«Tc  that  !•  provided  with  the  prium  sgniu  hiu*  only  one  cinglc  n-linnl  inia^^', 
which,  howL'rer,  la  thrown  upon  a  higluT  point  of  the  relia«  tlian  h  the  cuce 
i»  Llie  DtliPT  vyv.  l(  now  tlii-nt  in  Ntill  diiiibli>  virion  ibinriruliirdiplopiu),  ]t  is  a 
pitMif  that  both  eye*  nee.  U  we  use  the  test  tyjieii  for  this  PXHminiiritHi  and  (■om- 
ptl  the  prrwm  under  cxnminntion  to  rc<id  dometime«  tite  upi>er,  Bomt.-tiiut's  the 
iawrr  nf  the  Iwn  duuble  images,  we  c-nn  di-UTinlDf  dirut-ti.v  the  viktiHl  acuity  of 

.each  eye  Ecponitrly  without  the  jmtivnt  being  aware  of  it  (Alfred  Urao fe). 

I  4.  BoeLleD  haa  constructed  a  board  with  test  types  which  arc  allemalclyrcd 
and  jrrc«'0.  Before  llip  patient  is  altuwetl  to  read  it,  a  pnir  of  «pcrfBclpn  is  p«! 
u(iiiD  hitu,  in  whieh  «re  intnKliiced  n  retl  ^jltwn  for  one  eje  nud  ii  (freer  glaw  (ot 
th»  ofher.  Thmugh  the  r*d  glftss  the  n-d  U-tlvra  «luue,  and  not  tlie  (freen,  «i« 
br  acco,  becauw  gnt-n  in  tho  complcmrntary  color  of  rei],  nnd  therefore  green 
ray«  arv  not  transmitted  through  red  glo»».  For  the  Mime  n-näon  the  n<d  letter» 
can  not  b<^  perwivetl  through  the  green  ghi*«.*  If,  therefore,  any  one  who  is 
blinil  in  one  eye  looks  through  thew  »[leebirles  nt  the  test  type«,  he  will  rend 
jtf  ooly  the  red,  or  only  Ih*  greeu  letter»  «ceordiiig  a»  the  rwl  or  the  green 

I^Um  of  the  s|>ectaclr>i  is  pbred  in  front  of  the  eye  which  alone  con  ace.     He 

[vill  Dot  once  dUiipect  that  Mill  other  letter»  of  a  difTerent  eolur  lie  between  the 
>tbat  be  bis  read.     Shcmld  the  i^ulifnt,  on  the  other  hand,  read  all  the 

'  lftt*fr«.  it  prove*  Ihui  be  «x.«  with  bolh  eyes  and  in  such  a  way  an  to  recognize 

'tlie  Tt*\  lellers  with  one  eye  and  tlie  green  with  the  other. 

8.  I>ettent  urv  written  on  white  jKipur  with  a  binck  and  a  n-«!  jii'nril  »Iter- 
tulrly.  The  »ubjcct  under  examination  tu  then  told  to  rend  the  writing  rap- 
idly, while  n  rvA  gln^s  ih  held  before  the  »mund  eye.  If  he  rends  the  whole 
corrertly,  it  i»  a  proof  tliat  be  in  able  to  n-ad  with  the  eye  allc-ged  to  l>e  blind, 
(or  the  M>und  rye.  looking  through  the  rtd  gliws,  can  not  eee  the  red  letleni. 
aiace  tbenc  now  offer  no  eontmtti  to  the  buckground  upon  which  tbcy  are 
Ttowcil,  »hieh  flppiiir*  as  red  ar>  they. 

Pot  the  le«ta  for  the  motility  of  the  oyc  nnd  for  binocular  rision,  w*  $  128. 


■  {In  thU  Int  of  Snellen's  the  red  and  grevn  lellem  are  tratuiparenl  and  i>laerd 

\{t)n  an  op«i](ir  gToiiiid  and  are  hnng  up  bcfori'  a  window  so  as  lo  1>E!  koh  by 

intmtnitli'«!  lighl.     In  this  ea.<e.  as  Mated  in  the  text,  only  the  red  leller»  are  seen 

(>»mriph  Ihe  mi  frlas».  ami  only  the  gn-en  Ihrouph  thi-  gi-ix-n  ploi*.     TJie  winie  will 

Qur  if  the  rwl  and  green  letters  are  npuqiie.  ami  plured  on  a  iliill  lilm-k  grtxiiiil. 

[Viewnl  by  refleeted  light.    In  either  ea*e  the  ei>ndition*  arc  oi-posile  to  those 

exuii  in  (lie  tent  iirKl.  mentioned,  in  whieh  t>|iA(]UG  red  letters  arc  viewed  by 

ted  Ughl  OQ  a  while  ground.— D.] 
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CHAPTER  I. 
DISEASES  OF  THE  CONJUNCTIVA. 

Anatomy, 

7-  The  conjunctiva  coats  the  pmterior  surface  of  the  lids  and  the 
anterior  surface  of  the  eyeball.  It  forms  a  sac,  the  conjnnctival  saCf 
which.is  slit  open  anteriorly  in  a  line  corresponding  with  the  palpebral 
fissnre.  In  the  conjunctiva  we  distinguish  three  divisions.  That  part 
of  the  conjunctiva  which  covers  the  posterior  surface  of  the  lids  and 
which  is  closely  adherent  to  the  tarsus  ia  called  the  conjunctiva  tarsi ; 
that  division  which  coats  the  anterior  surface  of  the  eyebnll  is  the  con- 
junctiva bulbi.  The  connection  between  the  two  is  formed  by  the 
third  division,  which  we  name  the  transitional  part  of  the  conjunctiva 
(conjunctiva  fornicis).  That  region  where  the  conjunctiva  is  reflected 
from  the  lids  to  the  eyeball  and  which  forms  the  bottom  of  the  con- 
junctival sac  is  called  the  fornix  conjunctivae. 

We  get  a  view  of  the  conjunctiva  tarsi  in  the  living  eye  by  evert- 
ing the  lids.  It  has  a  smooth  surface  and  is  intimately  and  immova- 
bly adherent  to  the  subjacent  tarsus  (Fig.  21,  /).  (It  is  therefore  im- 
possible to  cover  up  losses  of  substance  of  the  palpebral  conjunctiva 
by  performing  an  operation  to  draw  the  adjacent  conjunctiva  over 
them,  as  is  often  done  with  the  conjunctiva  bulbi.)  On  account  of  its 
thinness,  the  conjunctiva  tarsi  allows  the  Meibomian  glands,  which  lie 
in  the  tarsus  itself,  to  be  seen  through  it  clearly. 

The  microscope  shows  that  the  palpebral  conjunctiva  is  covered 
with  a  laminated  cylindrical  epithelium.  The  mucous  membrane 
proper  ia  of  adenoid  character — that  is,  even  in  the  healthy  state  it 
containa  an  abundant  quantity  of  round  cells  (lymph  corpuscles),  which 
notably  increase  in  number  with  every  inflammation  of  the  conjunctiva. 
Of  glands  it  possesses  acinous  mucous  glands,  which  are  found  along 
the  convex  border'of  the  tarsus  (Fig,  21,  w;  Waldeyer);  analogous 
glands  (Krnnse's  glands,  Fig.  162)  are  present  in  the  fornix  conjunctivse. 
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The  conjunctiva  of  the  npjwr  lid  obtain«  it«  blood  suppW  from  two 
arterial  arvh(>«,  the  arciis  utiM-tis  euperiur  (a«,  Fig.  21)  and  the  arciis 
Uncus  inferior  (rti,  Fig/-!  1).    These  lie  upon  ihcunt«rior  surfuc«  ot  the 
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ru.  tl.— PmrocDin-LAK  ttsc-noK  -nttMnHiB  -rmn.  Vwrn  Lib.    ia&icnin«d  S  x  1. 

7*e  «Itln  ot  ibr  ltd  pTMwntB  In  lb*  uppm-  p«ri.  «Mve  A  «ulou»,  Itn*  protwtlni  f->Ul.  d  ;  below,  it 
CWvnlbrftnMrWnlRBnCtbr  llil.  r.     In  llirnhlii  Nfw  fuund  llDr  hairs.  r.r.inurM  KlAiid».  n. 
dlltt.  r.  r.  c.  KDit  In  iltf-  Bfiahborhood  of  th^  tutor  Ze\ta,%  cUniU.  t.  And  ihr  iti'hUAi-iI  •wpkI 
(IftMilB.  «      R^nmlti  (In-  «kin  lit?  Ihi«  Ir«n"flT»«-!y  •livid.il  bundlp«  of  fllwri'  "t  t)i*-  i>t-t)k-iiliinV 
o,  (■.  '-r  wliJ<:lt  lti<>v~  platvd  DKM  InliTiially,  r,  r.  fi-rru  thp  uiuw-ulu»  cllliLrln  Riulaiü     Tlie 
litr  BiirfAcv  iif  Hw?  IM  in  «nirc.l  by  OOnJulKrMrft  irhVeh  li  IniliDArrlj  odhiTfrl  to  Ihr 
,  f,  «fxl  OTiT  Ih»  \mUfX  »h"««  1-Mila.twrl  panlllw,  ««p«ct*l|y  at  n».  twrr  t'li»  »■i<v>'a  tmrdvr 
I  fbe  lATMua.    Htlll  hlKhi-r  ap.  nl  '',  in  th4>  *lcItiJtr  of  Um>  fomU.  ÜM>  0'ji>J<ir>ollvB  h)|(>«i>  ma 
InwU  riiar-i"'-»     Ti—  'ilpllKiiriliin  Kl>in<<<^  If-  hnvi-  Ihr^tr  nrilln^,  m.  In  fnmt  nf  ihr  iHwif' 
rtornli^.h  .i..vritiru)  ||<-  Wftl.Wr^'ii  mucoim  icIuikI».  h.  tml  »lill  Micln-r  MOI- 

^*'»  miiwrii''  ill«  «uiiprltir,  ;•.  aud  iV-  li'vatiM-  phlnobrw  •u|iiTl-iriK.  I      j'mm  lli«' 

iMtrr  thr  lf.k^: .-.  f.  )Mt«fci  to  Ilu-  skin  ••f  the  IM.    a»  ]h  tlifatciialank^uHsiitirhur  :  im. 

Ukr  am»  tatw^n  lufrriiiT  :  (R>ni  lhi>  IiiKit  the  raiiil  iwrfuraulcB,  r]>,  ntu.  al  finl  »tml^it 
dbauwaril,  Ibra  ba«.'ki«anl.  (Iiroiuicb  tbi;  taraua. 


tnrao«,  near  il^  upper  and  its  lower  edge«,  To  reach  the  conjnnctiva, 
llhe  branch««  of  the  arcii?  tArsens  inferior  [rju  fig.  21)  jierforate  the 
ItannB  through  its  entire  thickiiese  from  before  backward,  two  to  three 
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mm.  above  the  free  edge  of  the  lid.  The  line  nlong  which  thm  veami* 
come  out  from  the  tarsita  U  nmrlifd  by  a  inhüHuw  furrow  (sulnis  sub- 
tarsaliä)  on  the  coujuueilrul  »urfuce  of  the  lid,  Od  tlit!  lower  lid  there 
is  only  one  arterial  arch. 

The  conjunctiva  of  the  region  of  transition  i»  very  readily  bronght 
to  view  in  the  lower  lid  by  dntwing  the  Jid  down  while  the  eye  looks 
u]>.  lu  the  upper  lid,  on  the  coatrary,  the  fold  of  transition  is  hard 
to  see,  uuless  we  make  a  double  ercrsion  of  the  lid.  The  region  of 
transition  is  the  loosest  part  of  the  conjunctiva,  this  being  here  so 
>  aUiiiiilHul  that,  it  lies  in  horizontal  folds.  This  arraiigenieiiL  itiäiirex 
the  eye  it«  free  jxiwer  of  movement  If  the  conjunctiva  were  to  pasa, 
directly  from  the  lid  to  the  eye,  as  is  sometimes  observed  iu  conse- 
quence of  disease  of  the  conjunctiva,  every  movement  of  the  eyolmll 
would  be  tnuismiltcd  to  the  lids;  aad  if  ono  of  the  lids  was  bold  still 
with  the  linger,  the  eyeball  would  be  hampered  by  it  in  iU  movements. 
But  the  conjunctiva  is  present  in  suoh  quantity  at  the  fornix  that  tlie 
eye  i«able  to  move  iu  complete  independence  of  the  lids,  the  folds  iu 
the  region  of  traudition  being  smoothed  out  or  crnm}tled  together,  as 
the  case  may  be.  Appearing  through  th«  lower  fold  of  traiisition  are 
the  extensive  subjacent  plexus  of  veins  and  also  the  whito  glistening 
fu«eia.  It«  lax  oharoeter  and  alüoitMiibuiidant  hhmd  supply  rentier  the 
fold  of  tninsition  particularly  liable  to  great  swelliug  in  iuäammations 
of  the  coujunctira. 

The  ctmjunriiva  htilbi  covers  the  anterior  surface  of  the  eyeball.  It 
has  no  aperture  corresponding  to  the  cornea,  but  continue«,  even  if 
with  altered  character,  over  the  latter.  This  coutinnity  of  the  conjunc- 
tiva makes  it  plain  to  us  why  morbid  processes  of  the  latter  do  not  stop 
at  the  margin  of  the  cornea  but  are  coutimied  upon  the  surface  of  the 
latter,  as  we  see  very  clearly  in  trachoma  and  in  conjunctivitis  ecze- 
matosa.  The  two  divisiona  of  the  conjunctiva  hulbi  are  distinguished 
as  the  conjunctiva  scler»}  and  conjunctiva  corneae.  The  conjunctiva 
come»  is  perfectly  transparent,  and  is  so  intimately  adherent  to  the 
cornoft  pn>i*r  that  it  must  lie  rcjfunk'd  as  the  uppermost  layer  of  the 
latter,  and  is  better  treated  of  at  the  mine  time  with  the  coniea  itecif 
(«ee  §  37). 

The  conjunctiva  scleras  covers  the  anterior  segment  of  the  sclera  in 
the  form  of  a  thin  pellicle.  It  is  connected  witli  ilie  sclera  by  lax  con- 
nective tissne  (tlie  episcleral  tissue)  so  loosely  that  it  can  ri:>adily  be 
moved  about  from  side  to  side  upon  the  sclera.  It  is  only  at  the  jie- 
riphory  of  the  cornea,  where  it  ends  iu  a  sharp  edge,  the  limbus*  con- 
junctivs»,  that  the  conjuncti\-a  scleme  is  intimately  adherent  to  its  sub* 
stratum.  It  ia  very  thin  and  elastic  and  lets  the  white  solum  be  seen 
through  it  plainly,  thus  forming  the  **  white  of  the  eye."   In  old  people 
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ot  at  tlie  inner  and  the  outer  inargins  of  tlie  cornea  wliicli 
it«  yellow  color  with  this  wbileuesa.  This  ha«  tlieshai)e  of 
»  triuigle  with  it«  baae  at  the  oomeHl  margin^  and  project«  a  little 
above  the  rest  of  the  roiijiincliva.  It  ih  railed  the  interjialpcbml  8|K)t 
or  the  plngtiecitln,*  and  is  produced  by  the  fuct  that  that  part  of  the 
»sjDJunctira  which,  being  included  in  the  interpalpebral  fissure,  i&con- 
Rüinily  exixkSDd  to  utmospheric  iuflueiicea,  hau  undei^onc  an  alteration 
in  its  tiHucft. 

The  oonjanctiva  Kiene  is  covered  with  laminated  pavement  epithe- 
liam  and  contains  no  glande.  At  the  inner  atigle  of  the  eye  it  forms  a 
creacentic  daplication,  the  semilunar  fold  (plica  semilunaris],  which  rep- 
naenu  an  abortire  remnant  of  the  palpebra  tertia  of  anininl».  To  the 
inside  of  tlie  semilunar  fohl  is  a  small,  reddish,  nippUOikc  pmniinence, 
Che  caruncle,!  fi'iiich  occupies  the  bottom  of  the  horKefihoe  s1iu|>e(l  ex- 
cavation at  the  angle  of  the  eye  (Kig.  3U,  C).  This  ia  shown  to  he  his- 
titliigicMlIy  u  RHiall  itiland  made  of  ekin,  containing  Bcbnecous  and  sweat 
gland»  and  having  its  surface  corcrt-d  with  delicate  light-colored  hairs. 

The  coujunctiva  of  the  cyohall  receives  its  blooil-vesacls  chiefly 
from  the  reaeelB  of  the  fold  of  Iransition — the  posterior  conjunctival 
veaaeU  (Fig.  32,  o  and  o,).  Furthermore,  the  anterior  riliary  vesgels 
(Fig.  'i'i,  e  and  e,)  take  part  in  supplying  the  conjunctira  wiih  hlixH). 
These  TeaacU  come  from  the  four  recti  muscles  {Jt,  Fig.  H'i)  and  run 
under  the  conjunctiva  (through  which  they  are  visible,  shining  with  a 
Mni«h  hister)  until  near  the  edge  of  the  cornea,  where  they  suddenly 
•liappear,  since  they  pass  through  the  eelcra  into  the  interior  of  the 
eye.  But,  before  this  happens,  they  give  off  branchea  which  end  in 
vaarolar  loops,  in  the  limhiis  conjuncüra>  directly  at  the  margin  of  the 
oorow  (marginal  network  of  the  cornea — q.  Fig.  )i'i).  This  latter  is 
of  great  importance  for  the  cornea  which  is  chiefly  dependent  upon  it 
for  itA  nntritinn.  Other  hranohefl  of  the  ciliary  vessels  (anterior  con- 
junctival veosels,  p.  Fig.  "i'i)  run  btickwurd  iu  the  onjunctiva  toward 
the  posterior  conjunctival  resseU  and  anastomose  with  them. 

We  have  therefore  in  the  conjunctiva  two  vaRpular  syHtems — lliat 
of  the  poBtoriur  conjunctival  vessels  and  that  of  the  unlcrior  ciliary 
TveMls.  According  aa  the  one  or  the  other  aystera  is  overdisteuded 
with  blond,  the  conjnnctiv»  hw  a  diflferent  aspect,  which  we  designate 
reapertively  as  conjunctival  and  as  ciliary  injection. 

CoHfhuciiviil  injfiiif'tt  presents  to  us  a  «nperficially  disposed  net- 
work of  larger  and  «mailer  vesselit,  whose  sitiiBtion  in  the  conjunctiva 
if  proved  by  the  fact  that  when  it  is  moved  about  they  move  with  it 
The  color  of  the  injection  is  a  vivid  scarlet  or  briok-red  ;  the  individual 
VttiNMiIar  meshes  are  plainly  to  he  recognixetl.  Tliis  injection  is  cliarac- 
teriatio  of  diaeues  of  the  conjunctiva  itaelf. 


•  Piaguis,  foL. 


f  ConiHCu/a,  dto].  nf  euro,  fivih. 
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»ch  we  are  nnable  to  recojfiiize  clearly  any  inilividuiil  vessels.     With 

tujeotton  of  greater  ititensitv  we  see,  still   further  removed  from   the 

cornea,  a  coarser  nelwurk  of  vessels,  which  are  t«  be  recogoized  aa 

deeplj  placed  by  their  violet  color  und  their  hazy  appearance;  by  tho 

fact,  morcoTur,  thiit   whtin  the  coujiiDctiva  is  disjtluced   they  do  not 

more  with  it     Ciliitry  iujoctiou  la  moat  markedly  distinguished  from 

that  of  the  conjunctira  by  it«  violet  hue  as  well  as  by  the  ditfuse  ap- 

peanDce  of  the  redness,  duo  to  the  fact  that  the  individual  (engorged 

Tenet«  are  recognised  either  indistiuclly  or  not  at  all.    C'iiiary  injection 

moat  frequently  accompanies  digeases  of  the  cornea,  and  uliKi  of  the  iris 

aod  the  ciliary  body,  part«  which  belong  to  the  vascular  district  of  the 

anterior  ciliary  vessels.     On  account  of  tho  numerous  anastomoses  be- 

j^  tween  the  two  vascular  districts  of  the  conjunctiva,  we  tnid  both  in- 

^Kjected  in  every  intlnmmution  of  any  great  violence  in  the  anterior  soc- 

^■linn  of  the  eyeball ;  it  is,  however,  still  generally  possible  to  recognijte, 

^P&long  with  the  superficial  conjunctival  injection,  the  L-iliary  injectioD, 

~  moT«  deeply  situated  and  directly  surrounding  the  cornea. 

Tho  rnnjanctiva  of  tlte  tareu«  is  really  perfectly  smooth  only  in  tlie  young. 

In  oUlrr  [HTMiiiA  wo  Sud  il  having  a  vf^lvetyftiirfari-  on  thio  ii|1|ht  liiJ  toward  the 

aitf^et  of  the  tftmil»,  and  oft<-n  d»o  itloiif;  the-  i-ntin-  couvl-x  «dgv  of  thf  tnrHiis 

(Klg.  St,  Of).     This  (.-ondition  of  the  conjunctiva  wc  oill  ]>a pillar}'.     In  rt-ulily, 

Imwwvr,  it  in  not,  pm])erl}'  Hpciiking,   (lapilltc  whiich  »rv  ii*-rc  found  tn  thi< 

oosjnDctiva,  but  line  folds  tnt»  wlik-ti  the  Kurfitct*  of  the  f)nTni>wlint  h>'|MTtro- 

phlrd  conjuoctiva  has  been  thrown.     Id  microKopic  section»  through  region» 

r  Af  the  coojanetivn,  which  have  umlergonc  this  rhiinge,  the  tran(«V(>raely  divldi-d 

Is  lcN>k  bkc  papilln,  botwiwu  which  Ihe  e|>itlii-1iul  lining  dips  duwn  drcply. 

Jtkt  sloping  »idt-it  uf  two  such  fold»  He  wry  cloM;  to  one  aiiutlivr,  the 

-linwl  drprt-Ksion  between  the  folds  cnn  in  rrosa-section  give  the  fm- 

prewrioii  of  it«  being  a  glnndular  IuIk>  (t,  Fig.  äSf.      In  tlii^  way  ü  lo  l>e  on- 

pUnrd  the  Alleged  dtw  formation  of  tubular  gland«,  which  have  been  found  in 

aamt  cases  of  so-called  papillaiy'  hyi>ertrophy  of  the  conjunctiva.    Nevertbele*», 

It  b  not  to  be  denied  that  true  tutitilar  glands  do  exreptinnally  occur  in  thv 

OMjunctira,   both  nonnal  and   dih«used.      These  are  called,  after  Uieir  diH- 

^■covrrer,  llealc'e  gliinds  (Fig.  SO.  <f  I.     Funhennore,  in  middle  and  advanced 

^Hltfe  tlum*  arc  found,  fretpiently  in  the  fold  of  truufiitiim,  k-^  uften  in  the  paliw- 

^wbral  coDjunctira,  little  yellow  dota  resenihling  the  infarcts  of  the  Meibumtan 

^f  glaads  («ee  {  108).      This  agalo  is  an  instance  uf  the  new  formiiiuu  of  tubular 

glands,  in  which  develop  mnrrntians  that  ore  viHUilc  through  the  conjunctiva 

■ad  thca  foRD  the  yellow  dots. 

In  th«  epithelium  of  the  conjunctiva,  particularly  in  its  uppermost  layers,  ar« 
foQod  cell«  which  are  undergoing  n  mucou«  melNnMirplto»))«  (b»ik<T  aJhi.  They 
nevsr  hot  spanwly  in  the  normal  conjunctiva,  but  multiply  tn  a  great  extent  in 
iailainmaloTy  disorders  of  I1h>  latter. 

With  tvgard  to  the  pajnllary  chamctcr  of  Ihe  ooojunctiva  at  the  upper 
border  and  at  the  angles  uf  the  tamus,  it  is  a  question  whether  this  if  ever  lo  be 
coDddered  m  i>erfcctly  normal  and  not  rather  as  a  product  of  repeated  hvfienp- 
mia  of  the  mnjunrtira.  The  wmc  rjuestion  mutt  he  put  in  regard  to  tlit-  ade- 
suid  character  ol  the  coojuncttva,  which  is  looked  upou  by  many  aa  also  the 
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rp-Hi()uum  left  tiv  s  previous  iiifliimnintor)'  irriLntioii.  8incc  tlii«  miirotw  nnoiB-' 
limaD  U  cxpohpfi  more  th»ii  any  olher  to  external  inftuenoc«,  nWacks  of  hyper»- 
mm  of  it  occur  often  to  rvory  mnn  in  rhc  course  of  hts  life,  oiiil  llieae  nuiy 
rr-Hult  in  j^MTniiinrnt  altpratinn  nf  tliL-  mrnibmnt?. 

Tlic  urtiuu  of  fxtertiiil  iiijjrie»:  i«l)i>w»  itself  mott  plainly  in  forming  tli« 
}firiguffiila.  This  tvrri'wpüa'iH  precJM'ly  to  timt  rejiion  of  Xhv  coujiiiictlv«  nrhich 
Ü  münt  expoiiod  to  yciaA,  dii»t,  etc.  Thin  int^Tpalix-brnl  «pot  owen  ito  name 
piniruecuU  to  it«  yellow  color,  which  was  formerly  referred  to  deposition  of  fat 
in  the  ronjiincrini.  What  BCtually  pxiMh,  however,  is  a  thirlti-niiig  of  t\\c  con- 
junctiva, c)ii[?fly  Ik»  the  n-Hult  of  un  iucreiu«  in  the  number  and  »iv  of  \U  elnslic 
ßbera,  AitMMiat«!  with  tUia  in  the  fomuition  of  niimerou*  coiicroi ion«  of  a 
yellowixh  hyuline  äiilMtiincc,  to  wiiieh  in  ftu-t  llie  pin^tiemiltt  owe»  iIh  yollnw 
culor.  As  a  result  uf  thuae  ehang«.-:»,  the  cotijiiuctiva  in  this  pltH*e  becotiie«  \vh& 
transparent,  for  wlncli  reason  the  pinjrufcnla  »p]>cani  most  promineDt  when  Ihr 
coDJuuctivu  bntbi  is  murktMlly  reddened,  whether  fmm  injection  or  from  e^itrav- 
flfiatinn  of  blond.  In  thin  oim!  thn  pingurcnhi  dot:«  nut  allow  tlie  hm)  color  uf 
the  blood  to  »hjne  throufjh  as  plainly  a«  does  the  ndjaccnt  conjunctiva  that  is 
not  tliiekened.  and  the  fcmu-r,  thereforiT,  mnndtt  out  from  the  red  Hulwtmlum  in 
the  forr»  uf  ii  lijjht-ciilored  triangle,  «o  that  by  licginuer«  it  in  «»«üy  confounded 
with  a  diphtheritic  inliltration  of  the  conjunctiva,  or,  when  the  ycMow  color  b 
pronounci^d,  with  n  «nail  pustule. 


I.   COKJtTNCTIVlTIS   CaTARRHALIS. 

(rt)  Conjunctivitis  Ctäarrhäi»  Acuta. 

8.  Symptoms,— Acute  oonjunctival  catarrh,  ia  the  lighter  caies, 
cliiefiy  Mffpcts  tilt?  oonjunciiva  of  the  lids  and  of  the  region  of  tratisU 
tioTi.     Tho  conjunctiva  of  the  lids  presents  a  vivid  redness  and  is  ro-1 
laxed.    The  injection  is  tisimlly  reticnlnte — i.  e.,  tho  ecpamte  vesscla 
can  Btill  be  distinguiphed  as  such  ;  it  is  only  when  the  injection  h  C9\t(^^i 
iiIhU}"  dense  that  the  conjniietiva  acquires  a  uniformly  red  uppearanoSi' 
The  surfikce  of  the  conjmicliva  is  smooth  ;  cntarrh  is  thus  distinguished 
from  snmu  other  forms  of  inflammation  cf  tho  conjnnctiva  in  which 
the  Isttor  is  inßltmtcd  and  suhseqiiently  hypertroph it-d,  as  shown  hy 
the  iincvcnness  of  its  surface.     The  fold  of  transition  (as  well  as  the 
semilunar  fol<l)  is  likewise  greatly  reddened  and  is  somewhat  swollen, 
while  the  conjunctiva  bulbi  shows  little  or  no  clmngo. 

Tho  tfverer  »re  distinguished  from  tho  lighter  cases  by  the  fact 
tliat  the  process  invades  the  conjunctiva  bulbi.  The  redness  niid  swell- 
ing of  tho  palpebral  conjtniclivii  are  greater,  and  iiKMlenite  u-dema  of 
the  lids  is  often  present  at  tho  same  time.  The  conjunctiva  of  the 
eyeball  shows  both  a  dense  reticuhite  reddening  and  a  slight  degree  of 
swelling.  Very  frequently  wo  find  in  the  midst  of  the  reticulate  injec- 
tion rod-colored  spotji — i.  e.,  small  hrcmorrhages,  ecchyniosea  of  the 
conjnnctiva — produced  by  the  rupture  of  small  resBels.  The  severer 
eases,  in  which  the  conjnnctiva  is  affected  thrnti)i;Iiont  its  entire  extent, 
^rc  designated  under  tho  uatiio  of  ophthalmia  catarrftaiie,  to  distiu- 
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jFQHtntlt^m  frntn  the  lighter  forms,  which  are  iiHmcd  simpljr  conjnnc- 
utiCia  raüurhalia. 

InQamroBtton  of  the  conjimctivft  is  accompanied  by  iricreiued  con- 
juiictivaJ  Ktrretion.  This  ei-crftion  Appears  iiiiiIct  the  form  uf  Biiki's 
nf  macna,  swiniining  in  th»  uliundaiit  laclirvmal  Ittiid.  Tbt>  inuro  in- 
tetiiw  the  iuQamrnBiiun  the  greater  the  secretioQ,  and  the  more  the 
cliaructtfr  of  the  latter  changes  from  mucous  to  puruleut  Violent  cases 
of  npbthulniia  caUirrhiilis,  therefore,  are  in  their  inception  often  liard 
to  distinguish  from  an  acute  bU-nnorrha^a  of  light  intisnsity,  although, 
of  course,  the  subsequent  development  of  the  ca^>  niukes  the  diagnosis 
cJwr.  Tbft  BeerotioQ  whioh  exudes  from  the  palfiebral  ßssure  dries  at 
night  upon  the  edges  of  the  lids  and  gtues  them  together. 

The  «uhjectire  äymptoras  consist  of  pliotophobia,  and  of  itching  atid 
boniiug  of  the  eyes.  The  intensity  of  the  unnoyance  given  depends 
naturally  upon  the  degree  of  inflammation.  Violent  pains,  however, 
ore  but  rarely  present,  and  then, as  »  rule,  are  excited,  not  by  the  catarrh 
iXmAU  but  by  it«  compliruliuns  (tr-tjicoialty  uk-ers  of  ihe  cornea).  A  very 
tronblv^me  sensation  that  is  frequently  present  19  that  of  a  foreign 
body  being  in  the  eye,  cnuttiil  by  flukes  and  tilanients  of  tough  mucus 
in  the  eunjuuciival  aac-  If  such  filaments  lie  upon  the  cornea,  they 
produce  the  diäturbauces  of  sight  of  which  the  patients  sometimes 
oomploin.  These  are  distinguished  from  visual  diBturbances  of  more 
aerious  character  by  the  fact  tliat  clear  vibion  is  immediately  restored 
by  bnishing  the  mucus  off  with  the  lids,  it  is  a  characteristic  featnre 
of  catarrh  that  all  its  ditagreeuble  characters  are  least  pronounced  in 
lb«  morning,  and  afterward  gradually  incrctiso  until  tbey  reach  their 
bigbest  point  in  the  evening. 

Conne. — This  is  favomble  in  nncomplicnted  cases,  Ibe  inflamma- 
tion disappearing  spontaneously  after  from  eight  to  fourteen  days. 
Not  iufrequcntlvt  however,  there  runmins  a  condition  of  chronic  in- 
ttarommtioQ  (chronic  conjunctival  catarrh),  which,  to  be  sure,  causes 
Iwt  annoyance  than  the  acute  stage,  but  which  is  yet  protracted  over 
■  com|iarativcly  long  time.  In  the  majority  of  cases  acute  conjuncti- 
i-al  catarrh  attacks  both  eyes,  either  both  simultaneously  or  one  eye  a 
few  days  after  the  other. 

The  romplicatioHs  which  are  observed  in  catarrh  are  corneal  ulcers 
and  iritiä.  Tbc  development  of  corneal  diseitsu  is  iiianiffBt«-d  by  an 
iocTMS«  in  the  pain  and  photophobia.  At  first  we  recognize,  in  the 
neighborhood  of  the  corneal  margin,  small  gray  points,  which  are  ar- 
range«! in  a  row  concentric  with  the  cornwil  margin.  On  the  days  fol- 
lowing, tliese  punctate  infiltrations  of  the  cornea  become  more  numer- 
ous and  at  length  confluent,  so  as  to  form  a  small  gray  crestient.  By 
ft  prooea  of  supcHk-iul  disintegration  an  eicavaiion  is  pro4luoed,  so 
that  fiimlly  a  crcxo-ntic  ulcer  is  formed,  situated  very  near  the  corneal 
margin  uud  coucLuiric  uith  it.    Such  ulcers  are  cbaracterisiic  of  con- 
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junctival  catarrh  atitl  are  henco  called  catarrhal  »kerit.  Ordinarily 
the  ulcer  becumes  clean  quickly  anil  heal»,  leaving  behind  it  a  slight 
urcuato  opacity ;  in  cases,  however,  ihal  are  of  eapecial  iiiteoaity,  per* 
foration  of  tlte  cornea  may  occur. 

The  coraphcations  above  mentioned  aro  observed  only  in  severe 
cases — that  ia,  only  in  Ophthalmia  caturrbalia.  They  very  often  owe 
thuir  exiätonc«  to  fuulty  treatment  of  the  catarrh.  Among  tbo  laity, 
all  aorta  of  housohold  remedies  are  in  use  for  iunamm»tion  of  the  eyes, 
such  as  the  application  of  raw  meat,  or  of  bread  soaked  in  milk,  or  of 
cooked  oniona,  or  a  bathing  with  nrine,  etc.  Snch  romedios  are  well 
adapted  to  increase  tlie  inftammation  and  produce  complications.  But 
even  simple  warm  or  cold  comprcsees  can  have  the  same  result«. 

Etiology. — Atuioapheric  influences  are  the  moat  frequent  canso  of 
catiirr)).  Tltcir  noxious  intlnence  makes  itself  felt  more  at  certain 
seasons  than  at  others,  so  that  catarrh  of  the  conjunctiva  occurs  with 
edjiecial  frequency  at  these  lirnns.  For  iuRtance,  this  Is  the  ease  in  the 
spring,  when  so  ninny  people  are  attacked  by  catarrhs  of  the  air  pas- 
sages, by  eoryza,  coughs,  etc.,  and  at  the  same  time  conjunctival  catarrh« 
too  are  generally  i)reHünt  in  eHjwcially  great  number.  At  this  lime  real 
epidemica  of  conjunct] val  catarrh  occnr,  and  under  these  circumstiinces 
it  is  the  violent  form  (ophthalmia  catarrhalis)  which  is  prevalent.  Dur- 
ing  such  itn  i>|)id[!iuii',  contuginn.elTeoted  by  a  InLiismiKsinri  of  the  secrft- 
tion  from  one  individual  to  another,  plays  a  part  in  spreading  the 
disease.  This  oan  occur,  especially  among  children  belonging  to  one 
family,  hy  the  indiscriminate  use  of  towels,  handkerchief«,  etc. 

Therapy. —  Hy  suitable  treatment  the  duration  of  a  conjunctival  ca- 
tarrh oan  be  conaidembly  sliortoned  and  the  development  of  a  chronic 
catarrh  prevented.  Tlie  sovereign  remedy  in  all  the  more  intense  casea 
of  caturrii  is  the  cauterization  of  the  conjunctiva  with  nitrate  of  silver. 
This  slioiild  come  into  contact  with  the  conjunctiva  only,  and  not  with 
the  cornea.  In  applying  it,  we  evert  the  lids  so  that  their  conjunctival 
surface  looks  forward.  The  latter  is  then  brushed  over  with  a  two-per- 
cent solution  of  silver  nitrate  and  tho  t^xceas  of  the  solution  is  quickly 
washed  off  with  lukewarm  water  or  with  a  weak  sühiticn  of  salt.  We 
now  find  the  surface  of  the  conjunctiva  covered  with  a  delicate  bluish- 
white  pellicle.  This  is  the  superficial  slough  which  the  eolulton  lias 
produced.  The  immediate  n-sult  of  tliifi  procedure,  which  is  callr«! 
brushing  the  conjunctiva,  is  violent  burning  and  marked  irritation  of 
the  eye,  an  increase,  in  short,  of  all  the  ijiH»mnmt<)ry  pliennmena  (stage 
of  exacerbation).  After  this  has  lasteil  from  a  quarter  to  half  an  hour, 
according  to  the  energy  of  our  application,  improvement  gradually  sets 
in.  An  examination  of  the  eye  at  this  time  shmv«  that  the  thin  slough 
is  separating  and  is  being  thrown  off  in  the  form  of  shred«.  When  this 
is  complete<J,  we  find  the  eye  paler  and  the  patient  feels  relieved  and 
much  less  annoyed  by  his  cutanb  than  was  the  case  before  the  upplica- 
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<n  of  the  bruth  (stAge  of  rpnitssion).  This  improvement  lasts  from 
half  ■  dsjr  to  a  ilay,  accor<)ing  to  tlio  intensity  ui  the  oiitarrli.  Then 
the  iTüubios  gradually  increase  aguin  (recriic)«icenoo).  This  h  a  Rignal 
for  rtpeiitiiig  the  application.  As  a  rule,  it  is  sufficient  to  make  the 
appliaitinri  uDce  a  day,  and  best  in  the  morning. 

Be^intiera  muRt  pariictilarly  »void  muking  tlit>  ap]ili<;ation  too  ener- 
geticnlly.  If  cliis  has  been  done,  the  pain  that  follows  the  application 
lasta  aneonimonly  long  (for  hours),  and  we  find  thiit  even  after  a  pretty 
long  time,  indeed  evi<n  un  the  following  day,  the  slough  i»  still  adherent 
in  place«.  This  is  a  proof  that  the  sloughing  process  has  penetrated 
too  deeply.  If,  in  spite  of  this,  we  should  repeat  the  appliealion,  we 
would  produce  a  progresäively  deeper  and  deeper  sloughing  of  the  tis- 
me,  and  increase  the  inflammation  instead  of  curing  it.  We  mnai 
omit  the  Application,  therefore,  as  ]ung  as  the  slough  is  »till  adherent 
to  any  jiurt  nf  the  conjunctiva. 

Persons  who  arc  not  able  to  visit  the  physician  every  day  can  be 
mllowcd  to  instill  the  silver  solution  at  home.  Since  by  this  method 
tlie  remedy  comes  into  contact  with  the  cornea,  we  must  choose  a 
weaker  tolution  (i  to  4  per  cent),  which,  of  course,  acts  less  energet- 
ically npon  tlie  conjunctiva.  This  way  of  employing  the  silver  solution 
ia  Lherffore  resorted  to  only  as  a  makeshift  in  those  cases  in  which 
ticBtutcut  by  ineaus  of  the  brnsh  is  inapplicable  from  extrinsic  n>asons. 
WbcD  the  inflanimatory  phenomena  have  in  the  main  disu]>ji('arcd,  the 
silter  solution  is  exchanged  for  collyria  that  act  less  energetically,  those 
namely  that  are  employed  iu  chronic  catarrh,  to  which  subject  refer- 
ence muat  therttfure  W  made  for  det;üU  (t^'o  g  ii). 

In  addition  to  our  medicinal  treatment  of  conjunctival  catarrh,  we 
mast  not  forget  to  enjoin  npon  the  patient  general  rules  for  taking 
rare  of  himself;  telling  him  to  keep  the  eye  clean  by  washing  it  wiih 
lukewarm  water,  and  to  avoid  smoke,  dust  and  bad  air  in  generai,  and 
recommending  him  instead  to  pass  his  time  in  the  open  air.  He  must 
bIm*  refrain  from  Htrniniiig  the  eyes  much,  eepecially  in  the  evening  by 
artilliMiil  light  In  consideration,  too,  of  the  possibility  of  the  spi-ead 
of  the  di^ea^  by  contagion,  of  which  there  is  always  a  chance,  the 
patient  must  take  care  not  to  use  the  same  wash  basin,  towels,  etc., 
with  other  people. 

CiUrrhiil  conjunct iviiii^  ab>o  called  conjuactivitis  dmplex.  is,  like  catarrh 
of  tlie  «ir  patoirm,  reckont-d  aninttg  the  «o-ral)vd  nrfri^emtioii  discatK!»  (diwaws 
(troduct^  ))y  cold).  Thtni,  according  1o  nur  prvoent  lighlH,  t«  to  be  undfintood  as 
mnutin^f  that  nruli'  f!onjiinrtivnl  rtitHrrh  tu  due  to  ntmo^phoric  intlucticei«,  hitt 
uoly  ill  III«?  stnav  tliat  morbific  niullcr  is  broujilit  to  tin-  t-unjuiirlivu  ihrtiuffli  Hid 
atiiKMphcn*.  Affilin,  the  direct  transfer  of  morbific  matter  fniin  a  di»-ii9vd  eje 
1(1  a  !Muind  one  nuiy  bi-  the  oniu«  of  ftctitv  ronJunctWal  eatitrrh,  for,  even  though 
Iht-  cuiilHgioHity  of  thin  disease  is  IhiI  Hli{;lit,  thi*  ciimr  witli  itlmndunt  aorn'tiim 
a»  undoublv^lly  ronla^iou».  In  tlw  violtint  cams  of  ophthnlmia  catarrhaliH, 
|Milicu]arly  Id  Ihose  thut  develop  epidt-mioilly,  there  is  found  as  the  cauac  of 
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tlie  di«ea8C  a  v«ry  «maäl  ImcIIIiu,  first  dc*crihed  by  KdHi,  afterwardd  by  Wceke. 
Lighter  raw»,  ps|ii?riBlly  lliusc  tliat  iirc  associuu-i!  wilb  (.«Kuiua  of  tlic  angles  of 
tlif  liI)^  ufL-  c-iiUM-d  by  a  uliiilubttcillu»  iMornx,  Axciifeld).  The  pneumoccK-ciifi 
ttaa  )x-e[i  found  in  ca-H-s  of  unite  conjunctivitii.  iti  titmnIL  children,  nirrly  in  HJultM  ; 
iiml  thv  )>tr('|itiirnrciiH  in  ciiws  <if  caliirrh  Hcc»in|mniu(]  by  leaions  uf  tlie  Uchry- 
iiiul  fuu-  (Moras). 

Siiuilnrly  depcodcnt  upon  atmospheric  influences  is  that  form  of  acute  con- 
junctivitis which  acitximjiBniefl  Aatfj'rrifr,     Tbifi  atTt-clion,  which  is  pretty   fre- 
i^ueiit  in  reriain  cmintrifä,  att&ckB  individuiilit  'who  are  predisposed  to  it  in 
the  bcpiniiiuji  of  the  Bummcr.  and  makes  ilnelf  apparent  by  fever  and  Abo  by^^ 
vi4>li'nt  rutarrhal  in  flam  in»  t  ion  of  the  C'niij\tiu-tLva  nnd  of  the  air  poiwages. 

While  the  infecti'm  wJiicb,  la  all  probability,  excites  the  catarrh  of  the  con- 
junctiva COIUCÜ  to  the  Inttcr  from  without  in  niost  c:ist.'B,  there  are  alsii  instanet'jt 
in  whieli  ii  jioiäcmouit  principle  circulating  in  the  binod  c»uee^  the  conjunoliMil 
liiäHniintitiun.  Thi»  18  the  ciue  in  the  conjunctival  catarrh  wbkch  icconipanioi 
mca-.|ett,  «nd  indLfd  often  form»  the  firnt  prominent  syiiiptomB  of  it  (nee  {  I8j. 

From  tlie  rHniral  picture  f»f  arutu  eonjiinetival  catarrh,  a«  aketehed  aliovc, 
viK  Hometinieii  ätiil  vaniitioua  fortuioK  what  are  dvMTibed  a»  «jiecial  varielie»  uf 
catarrh.  Amoiijf  these  variations  helonfiH  the  clcveloprueulof  «o- called /'"Um*», 
which  win  he  de^ribed  innre  preeim^ly  in  $  10.  Another  variety  of  catjirrh  in 
rtiiculur  ratiinr/t,  in  which  the  cotijuiictivu  of  the  tar^tu  is  covered  vrilh  aiimei^ 
«U9  minute  elevatinna,  Iriokinia;  as  if  fine  saod  had  been  scattered  over  a  tnoirit 
jfiiiK«  plate  <Arll|:  uceurKlinj;  to  Alayweg  what  we  bnvu  to  do  with  b«re  ih  Y*^'y 
small  foUicle».  A  third  variety  of  catarrh  is  that  which  is  given  th«  nitme  of 
the  ptitiutar  form.  In  this  flat  elevations  develop  upon  the  conjunctiva  bulbl, 
montly  near  the  mar^n  of  the  eomea.  Tbene  hrenk  down  into  pun  on  their  Mir- 
face,  and  in  thi^  way  are  foruii'd  )|^LyiHli  or  yellowish  uleen>  with  auroewhat  ele- 
\-Bt4.'d  bai«  and  of  the  Hize  of  a  milltrl  need  or  mtin.'.  The«  have  a  (Treat  i 
re.*»einl»lnnci;  (u  the  eililore**cence*  ix-currinf»  in  conjunctiviliM  eczcmatrisH  (§  17). 
Tlie  distiiiction  l)i'tnit>ii  the  pUHlular  form  uf  catarrh  and  conjunelivitis  ecKema- 
Uif^a.  con^iAt«  in  tlie  fnet  that  in  the  former  the  pheiiotnena  of  catarrhal  ioflana- 
mation  ore  pri^ent  in  the  conjunctiva  of  the  lidii  and  of  the  region  of  trant^ition. 
wliile  in  conjunvtivilix  «denitilosa  the«e  divifiioiM  uf  the  conjuu'L-tiva  lake  lilllt* 
or  no  part  in  the  inflimtinatloti.  Many  rej^^rd  thifi  form  an  a  mixture  of  con- 
junctivitis c-atnrrhalis  and  ronjiinetivitix  erzematiiHa.  And^  (is  a  matter  of  fact, 
we  must  tnke  this  view  into  confidenilion  in  our  trealment  to  tins  extent  that 
in  the  beginning  of  the  disease  th«  application  of  the  »«ilver  sulntion  ordinarily 
lirove-s  to  W  the  bert  Ihiuff.  bill  later,  after  the  mure  vlulcnl  influuiiiialury  phe- 
nomena have  run  their  coiirne.  calomi-1  i.s  of  the  mowl  serriee. 

The  three  varieties  of  calnrrh  juht  named  arc  geein  chiefly  £u  children  or  in 
•doIe«renl.H.  They  occur  only  as  nn  exception  in  adult»  ;  in  the  latter,  on  the 
contrary,  w«  encounter  much  more  frequently  the  Cresceutic  ulcer»  of  the  eomun 
that  result  from  calnrrh.  which  are  but  rarely  observed  in  children.  Sevenü'. 
(Teseentie  ulcer«  may  be  jirespiit  in  the  same  eye  nt  different  pnrt*  of  the  eir- 
cumfcrenrc  of  the  cornea  ;  nay,  nmrc,  hj  their  ciinfluenee  an  annular  ule«rr  may 
l»e  fonnf'd,  eiimiiletely  encircling  the  cornea.  In  the  latter  case  the  aiiuular 
opacity  which  i?.  left  liaH  a  great  ri:"«enibl(inee  to  the  arcu«  senMia  cornea;  (see 
jÄTi.  In  aiM'?<  where  priich  an  annular  ulcer  has  m>netraled  deeply,  the  very 
detritnetital  result  of  a  pcrmiment  ectasia  of  the  cornea  hns  been  olwwrved.  For 
the  floor  of  the  ulcer  «tretche«,  ajid  eoi:H't|uently  the  margin  of  the  cornea  at  the 
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It  whrre  Iho  ulwr  is  situated  U  pushed  forw&rd,  so  that  the  whole  coniM 
3nt  an  obliciup  po-^ition.  If  the  ulcer  ^'ompletoly  surrounds  the  cnmc«,  the 
huer  nifty  give  «a;  bvfore  the  intn-orular  preMitre  and  move  forward  en  uiawa 
la  this  cttBC  (he  regiun  of  th«  coracu  inclowd  by  th«  ananlar  nicer  ]icA  like  a 
«alch  glmm  on  (up  of  t)ie  mnrginal  jiortiouH  of  the  c(»mea  (kerntectiuiia  ex 
ultxtv,  I  48). 

Xitnu  of  fürtr.  our  moat  important  romedy  Id  catarrh,  was  flnt  employed 

Lfor  iDAanimnlionü  of  thp  ronjnnrtiTa  \t\  l>t.  Vv4>h  in  the  taxi  rentury,  nlthough 

ia  Uli»  CL'uturv  that  it  tin>t   fuund  {Kt-'ncml  ucL-rptulion.      People  hud  m 

droad  of  instilling  m  irrititting  a  Ittjuid  as  a  nitrate-of -silver  Mlution 

Tiolenlly  inflanicd  eye.     I»  fart,  in  a  perfectly  sound  eye  this  solution 

n  violent  irritation  of  the  cunjunrtivu,  and  it  Lit  qnite  |K)8i>ible  to  jmiduce 

Iflcial  catairh  by  too  frer^tient  appHrntion  of  it.     Hon*  th«n  does  it  happen 

;lbc  nitrate-of-Hilver  wlutiuii  has  üueli  a  beneticeni  nrtion  iit  cnnjunctival 

calarrh  f    The    delicate  bluish-white   pelHctc   which   covers   (Ik-  {-oiijuDctiva 

^diroctW  after  the  application  is  due  to  coa^lation  of  the  albumin  nf  the  celU 

in  the  Uftjier  layrn»  of  the  p|ü(he1iiiin  by  the  nitrate  of  »liver,    mi  that  tliew 

'        bitrrs  become  o|uu|ue  and  die.      The  oscharotic  pro«!»«  nvX*  like  an  irritant 

which  increase«  the  existing  hy[>crtrriiia.     ThU  not  only  gives  rise  to  uri  iucreiu>« 

^_  (if  the  aDtioyaiice  suffered  (esacerbutii-n),  but  iilno  induces  a  transudntion  under 

^Bthe  eKhu,  m  thst  the  Utter  la  loonened  and   Hnnlly  cnttt  off.     But  when  this 

^■tmkea  place  the  micro-organliUDS  contained  in  the  upper  laycra  of  tho  epithelium 

^H«re  lhh>wn  off  with  the  eschar  und  »o  eliminated  from  the  eye. 

^^  T1>e  nilrer  iH>lution  llnils  an  exrenmvu  upplicution  nut  only  in  eatarrh,  but 

alfo  in  other  ailectiow.  of  the  e<inji:nctiva-      In  regard  to  it  the  following  hinta 

nay  be  laid  to  heart  :  (u>  Many  pbynicians  apply  weaker  or  stronger  solutions 

, according  to  the  effect  which  itt  to  l#  ohtainMä.  Imt  we  ran  nlway»  .turceed  with 

3-por>«eat  solutioo,  since  wo  bave  it  iu  our  ]>ovrer  to  regulate  the  effect  by 

I  light  or  ■  penetrating  applicalion  with  th«  bninh.     (&}  The  apphca- 

not  bo  made  at  ntght,  Ixtrmuse  the  »ecrction,  which  is  poured  nut 

|lS^  after  the  applicatiim.  would  ht-  retained  in  the  eonjunctival 

MC  hy  tte%ltiM%  of  tho  lid^  in  sleep.      For  the  Hame  reason  the  eye  ought  not 

to  be  bandaged  immediately  after  the  »pplicutiuu.     (r)  Corneal  ulcere  do  not 

eoaaCitute  a  eontrttindicalion  for  making  the  npplicationi  on  the  contrary,  Ibey 

forabh  •  direct  indication  for  it,  in  case  they  prove  to  be  catarrhal  ulcer».    Only 

^^•■3]  gr««ter  care  than  wniihl  iilhiTwi«-  b<-  necetbiar}'  must  \>v  taken  to  prevent 

^■ihr  caufttic  from  coming  into  contact  with  the  coruen.     [d)  If  tbe  treatment  of 

^H^aoonjunctiva  with  the  silver  solution  is  kept  up  too  long  (for  some  months  or 

^^Hykar),  tlirre  is  produce«!  little  by  liiile  a  dirty-gmy  colomlion  nf  tho  con- 

^Hglunrliva,  which  never  afterward  diNipiieara.    Tbia  phenomenon,  railed  nr^yrtai* 

^for  orgyrla,*  i*  ejiii«cd  by  the  fact  ibnt  silver  is  deposited  in  the  form  of  an 

otUkt)  or  an  albuminate  in  llie  tiaaaea  of  the  conjunctiva  I'in  its  i^-liLNlic  ßbera), 

and  uan  never  afttTward  be  removed.     Argyrosis  is  produced  even  more  readily 

[by  the  constHnt  instillation  of  tt»e  silver  solution  than  by  the  application  of 

brush,  aince  in  the  former  raw  the  ext^sts  of  the  wilution  is  not  removed  by 

ig  waabed  off.  but  remains  in  tlie  conjunctival  sac.     This  coloration  of  the 

tnjuTjrtiva  !s  aI*o  olwervcd  when  the  cfinjunctiva  ia  coruitantly  exposed  to  the 

«liim  of  iilver  dust,  a«  iicrurs,  for  example,  in  many  of  those  who  work  in  silver. 
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In  coDJUDCtival  caUrrb.  as  well  its  in  father  llff<^ctiolUl  of  If)«  conjunctiva, 
ac«Ulf!  of  ipjid  is  alsd  I'lnitlcjj-fd,  [iiirlly  jls  an  a«triiiKf"t,  partly  us  a  inilil  caus- 
tic, ind  ciitlit;r  under  the  form  uf  r  Milution  lo  bv  apjitied  ou  coiupresae«,  by  lu- 
stiilatioofl,  and  l>y  mmns  of  the  brush,  or  mulct  ttio  funu  of  an  oirttment.  At 
long  a«  tin.'  cnrnc«  ia  iwrfectly  nornial  this  reniedy  U  witliunt  ill  tffctrl;  tiut  aa 
snuii  as  a  luHa  uf  Hubstunre  (uk-er)  exists  in  ttie  cornea,  there  ii>  formed,  LI  tlie 
UM  of  tbe  remedy  h  continued,  an  btU-nscIy  white,  vcrj-  diitflguriniK  opncity  at 
ttic  eiU;  of  tliu  ulrer.  This  Inad  meruatatwn,  iln  it  in  mllcd,  ifi  naiiftKl  by  the 
impregnntlon  of  the  tiHttuc«  of  the  comea  with  the  lead  sail,  and  cod  be  ni- 
nioTed  from  the  cornea  with  diffirulty  or  not  at  all.  For  ihi»  nriuiiin  iL  is  best 
to  emplay  tbu  U-ud  aeetatv  na  littli-  af  pa-wible  in  tite  treatment  of  conjunctival 
disi^aMeMi  the  iwore  «o,  beeaust;  a  sufficiency  of  other  reraedicft  b  st  out  com- 
mand, with  «■liicli  wc  can  iiccompli^h  the  same  results  wiltiuut  danger. 

fiiniliiffiajf  the  eye  in  rutarrh,  as  in  all  disciist's  of  the  eye  accoiiijuinied  with 
profiuK!  MMiretioa,  U  to  bv  avoided  aa  much  aa  possible,  slacc  by  It  the  free  exit 
of  the  secretion  ü  obstructed. 


(h)  Conjuuetivifis  Catnrrhalis  Chronica. 

9.  Symptoms. — In  chronic  conjunctiral  catarrh  the  changes  objec- 
tivety  perceptible  are  on  the  whole  but  slightly  pruuouuced.  A  mod- 
enite  defrroe  of  reJncai  of  the  conjunctira  exists  either  over  the  tareiis 
alone  or  in  tho  region  of  trnnsitioti  also.  Tho  conjunctira  is  araooth 
»nd  not  swollen ;  it  is  only  in  old  coses  that  hypertrophy  with  thick- 
ening and  a  velvety  appearance  of  the  conjunctiva  ia  developod.  The 
secretion  is  »canty  and  make»  itself  irhiefly  apjiarent  byaglning  to- 
gether of  the  lids  in  the  morning.  The  wliiti^h  scam  often  found  at 
the  anglos  of  the  lids  is  produi-ed  hy  thy  limlivymal  fluid  being  l>eaten 
up  with  the  secretion  of  the  McihoniiiiTi  gliuid  into  a  sort  of  foamy 
cnuiUion,  oi  a  result  of  tho  frequent  blinking  of  the  lids.  The  con- 
sLant  mmcileriing  of  the  Hkiu  at  thi»  spot  often  leads  to  tho  fornuition 
uf  oxcoriatiiins.  In  nmny  oaj^n-s  the  seoretion,  instead  of  being  in- 
crcaaod,  scorns  even  to  be  diminished.  In  view  of  the  fact  that  there 
is  little  or  no  increase  in  the  fiecretion,  several  authors  call  many  of 
these  cases  not  by  the  name  uf  chrouic  catarrh,  but  by  that  of  hjpor- 
■emia  of  tho  conjunctiva. 

In  proportion  to  tho  insignifioaneo  of  the  objective  symptoms,  the 
greater  is  tho  attention  tiutt  has  to  be  paid  to  the  complaints  made  by 
the  patient — in  fact,  the  subjectivo  gymptoms  are  generally  so  charac- 
teristic that  the  diagnosis  of  ohvünio  conjunctival  catarrh  can  easily  be 
made  from  them  alune.  The  discomfort  of  the  patient  is  usually  greatest 
at  night.  The  heavineu  of  the  lids,  scarcely  noticeable  in  the  daytime« 
becomes  at  night  so  marked  that  the  patieuta  have  difficulty  in  keep- 
ing tho  eyes  open  ;  they  have  tlie  feeling  of  being  sleepy.  A  very  an- 
noying sensation  of  there  being  a  foreign  body — like  a  si>eck  of  dnst— 
in  the  eye,  is  produced  by  the  scanty  secretion  which  remains  in  the 
conjunctival  sac  in  the  form  uf  mucous  filnments,  and  if  these  Ula- 
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*       menu  li«  Dpon  the  cornea  the  eight  is  intorforcd  with,  or  niinbov  colors 
make  their  appeuranc«  about  a  canillu  Elaino  wbcu  looked  ut.     Further 
BOpIeuant  sensations  of  varioiia  kinds  are  described,  ae,  for  cxumple, 
that  Iho  eyes  burn  and  itch;  that  they  arc  duzzled  by  the  ti^ht;  thul, 
^^  moreofer,  they  »re  tired   out  quit-kly  by  working;  thut  tbcy  blink 
^m  often,  etc    In  the  morning  the  eyes  are  somewhat  stuck  together,  or 
^M  m  little  yellowish  dried  secretion  is  found  to  Lave  collected  in  the  inner 
^P  Bttgle  of  tlie  eye.     In  other  cnsca  there  oxists  an  annoying  sensation  of 
drjtkan,  and  the  eyea  can  be  opened  only  with  ditlloulty,  the  patient,  at 
the  «une  tiuwy  having  the  feeling  as  if  the  lids  wcro  Ktu(*k  to  the  eye- 
b«U  because  of  the  lat-k  of  moipture  {catarrhus  tiiccua).    These  troubles, 
•o  rarioua  iu  their  nature,  do  not  aUays  by  any  means  bear  any  defi- 
nite relation  to  the  objectire  condition.     We  sec  the  conjunctiva  quite 
intraaely  reddened  in  many  people  without  their  comptiiining  in  the 
leut;  while  in  others,  who  do  nothing  but  annoy  the  physician  with 
their  eipreMions  of  discomfort,  there  are  often  »yirccly  any  changes 
prrcepttble  in  the  conjunctiva. 

COOTM. — Chronic  conjunctival  catarrh  is  one  of  the  moat  frequent 

of  oeaUr  diseaMs,  chiefly  afTecting  adults,  and  cRpcciutty  pereoua  eomo- 

what  advanced  in  age.     In  oKI  jteople  it  is  »Imost  the  rule  to  Und  a 

light  grade  of  chronic  conjunctival  t^atnrrh,  which  is  denominated  senile 

ctttarrh.    The  duration  of  conjunctival  catarrh  isordinanly  along  one ; 

maay  people  mtlcr  from  it  for  a  great  part  of  their  lives.    The  disease 

I       can  tetd  to  nmtplications  which  in  part  produce  irreparable  change«. 

^K  Among  the  most  frequent  complii^tiona  is  inflammation  of  the  edges 

^"  of  the  lids  {bifpharitiK),  resulting  from  the  frequent  moiistening  of  the 

|Mlpebntl  murgina  by  the  copiously  secreted  tears.     As  a  further  cott- 

•equencc  of  this  wetting  with  the  tears,  the  skin  of  the  lower  litl  is 

attacked  with  eczema,  or  it  becomes  rigid  and  contracted,  so  that  its 

frre  edge  is  no  longer  in  perfect  apposition  irith  the  eyeball.    As  a 

result  of  this  the  punctum  Iiicrimale  no  longer  dips  into  the  lacus  hic- 

rimAlia,  so  that  the  transportation  of  the  tears  into  the  lacbrynial  bhc  is 

impeded,  tlie  epiphora  increased,  nud  thus  again  a  still  further  injuri- 

^H  ou  motion  npon  the  chantctcr  of  the  skin  ya  produced.     In  this  way 

^H  there  is  formed  a  Tieions  circle,  which  leads  to  a  constantly  increasing 

^K  depreaaon  of  the  lower  lid  (ectropion}.     This  outcome  is  still  further 

^B  prorooteil  by  the  circumstance  that  the  patient  keeps  wiping  away  the 

oTerfiowiiig  tears,  and  thus   makes  stroking  movements  from  above 

doimwarH.  by  which  the  lower  lid  is  drawn  down.     If  the  contraction 

I        of  the  skin  of  the  lids  which  have  been  moistened  by  the  tears  is  mure 

prononnced  in  the  horizontal  direction,  blophorophimosis  is  developed 

(If  112).     Lastly,  small   ulcenitiuns  of  tbc  cornea  are  among  the  fro- 

quent  producta  of  tntiirrh. 

Etiology. — The  csuses  which  lie  at  the  foundation  of  chronic  catarrh 
e — 1.  A  preceding  acute  catarrh,  which,  Instead  of  healing  com- 
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plot^lj,  passes  into  tbc  chronic  etagc.  'i.  (tencral  injurinuRmflaencps 
of  vurious  kinds.  Chiof  aiuang  tlicsc  is  liad  uir,  vitiuteü  by  sniuki-, 
dust,  heat,  the  presence  of  many  people,  etc.  Workers  in  factories 
where  doBi  prevaüs  lai^cly,  wuitere  in  tniii!  that  arc  filled  with  smoke, 
ft«.,  very  frciiiiontly  auffor  from  chronic  conjunctival  catiirrh.  Ciiiing 
late  to  bed,  being  up  at  night,  and  the  immoderate  nso  of  alcoholic 
b<>Teragefi  are  additional  predisposing  factors.  TersonEi  who  already 
(jiifTer  from  clirouic  conjuuclivul  cntarrh  find  thut  the  lattor  h  made 
considerably  wor^c  after  the  action  of  any  injurious  inllncnce  of  this 
sort — for  example,  af  Ler  an  evening  spent  at  the  theater  or  in  a  ämoky 
phice.  So  also  tlie  constant  action  of  wind  and  bad  weather  fre<inently 
causes  catarrh  in  farmers,  coaclimen,  etc.  For  the  same  reason,  too, 
eye«  which  are  very  prominent  (gogg)e  eye«),  or  whose  lids  aro  re- 
tracted (lagophtlmlnius),  are  attacke<l  by  catarrh,  because  they  aro  too 
little  protected  agitinst  the  air.  The  effect  which  constant  contact 
with  the  air  exertg  upon  the  conjunctiva  is  best  shown  in  ectropion, 
where  the  conjunctiva  tarsi,  as  it  lies  liaro,  becomes  very  ranch  red- 
dened and  thickened,  and  velvety  or  even  covered  with  large  promi- 
nences. The  conjunctiva  bears  continued  exclusion  from  the  air  as 
litiKi  aft  ic  does  constant  contjict  with  it,  on  which  account  clironic 
catiirrli  set«  in  when  bandaging  of  tlic  eye  is  kept  up  for  a  long  time. 
J.  Ricessive  straining  of  the  eyes,  especially  in  hypermetropic  or  astig- 
matic {»rsnns  can  result  in  chronic  catarrh.  4.  TjocaI  injurious  influ- 
ences. Hcri;  beloDgB  irritation  of  the  conjunctiva  by  foreign  bodies 
Iwlging  in  the  conjunctiva]  sac,  ainotig  which,  using  the  term  foreign 
bodies  in  tlie  wider  sense  of  the  word,  are  to  be  reckoned  cilia  which 
are  turned  in  toward  the  eye.  In  most  cases  the  local  uijurions 
induence  consists  of  some  other  disease  of  the  eye,  that  induces 
catarrh  as  a  sequela,  iis,  for  example,  blepharius  or  infarction  of  the 
Meibomian  glands.  Accumitlation  of  the  tears,  as  a  reeuU  o(  blen- 
norrhcca  of  the  tear  sjic,  or  becanso  the  punctum  laerinialo  doos  not 
dip  properly  into  the  Incus  liiciimnlis,  is  a  freqitt-nt  cause  of  catarrh, 
so  that  wo  shonid  never  forget  to  look  for  an  affection  of  the  tear 
passages  in  nuihiteral  catarrh.  Wo  say  unilatoral,  for  catarrh  pri>duced 
by  local  causes  is  distinguished  from  that  due  to  general  injurious  in- 
fluences in  this  respect,  that  tho  former  is  very  frequently  miilateral, 
while  in  the  latter,  from  tho  nature  of  the  case,  both  eje»  ari'  gonenilly 
affected. 

Therapy. — It  is  clear  that  treatment  must  first  of  all  pay  repird  to 
tho  causal  factor  by  regulaiitig  in  n  snitiLhIo  way,  im  far  as  is  comj^Nitibte 
with  the  patient's  calling,  the  general  conditions  tinder  which  he  lives, 
and  by  removing  alt  local  causes  of  catarrh  that  may  be  present^  etc. 
For  the  treatment  of  the  conjiinotiva  itself  we  first  employ,  as  we  do 
in  acute  catarrh,  the  nitrate  of  silver,  whieh  is  used  eiihor  for  applica- 
tion by  the  brush  (ui  Ü-por-ceut  soiuiiouj  or  for  iDstiilation  (in  jr  to  J^- 
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per-c«nt  solation).  We  make  use  of  it  in  those  cases  only  in  vhich 
the  cjitarrh  is  accompanied  by  rather  abundant  secretion  and  by  re- 
lauatioD  of  the  conjpnctiva^that  is,  in  periods  of  acute  exacerbation, 
•uch  OA  frequently  occur  in  the  course  of  every  chmnic  catarrh — and 
tiK  it,  furtbormorc,  wboo  hypertrophy  of  tho  conjunctiva  has  already 
MtC  in.  Otherwise  we  succeed  better  vith  astringent  collyria,  vbich 
ih«  patient  can  himaelf  instill.  The  most  usuolLy  employed  of  these 
»to:  Tho  collrriura  aatringeng  luteum*  or  tiuctura  opü  crocata,  which 
are  not  ordinarily  preticribed  undiluted,  but  uiix^-d  wtih  nti  equal  quan* 
tity  of  water ;  lapis  divinus  t  bq^J  sulphate  of  zinc,  both  in  4-  to  1-per- 
ceut  solution  ;  also  alum,  tannin,  boric  acid,  and  other  antringenl«). 

The  order  in  which  these  collyriu  are  here  arranged  about  corre- 
spond to  their  gradation  in  activity  from  the  strongest  to  the  mildest. 
l*bej  should  b«  instilled  once  or  twice  a  day,  but  not  at  night  80 
many  of  them  are  enumerated,  because  it  is  good  to  have  a  pretty 
large  number  to  select  from,  since,  if  the  catarrh  is  of  long  duration, 
a  change  will  have  to  bo  nmdi!  pretty  often  in  the  remedies.  Every 
remedy,  if  too  long  applied,  loses  Us  activity,  since  the  conjunctiva 
grows  accustomed  to  it.  For  the  slicking  together  of  the  lids,  as 
well  as  for  any  excorlatiou«  that  may  he  present,  an  ointment  of 
while  precipitate  (}  to  1  per  cent)  may  be  rubbed  upon  the  closed, 
lids  at  night  before  going  to  bed. 

{e)  Conjunctivitis  Folliailnris. 

10.  Follicnlar  catarrh  is  characterized  by  the  presence  of  /of I idM. 
iTbeiB  are  small  round  granules  of  about  the  size  of  a  pin's  bead,  which 
lio  in  the  region  of  transition  of  the  conjunctiva.  They  are  of  a  polo, 
tranitlucent  aspect  and  pulT  up  tho  conjunctiva  in  the  form  of  small 
rmioenoea.  Kithcr  a  few  follicles  only  or  many  are  present;  in  tho 
latter  caie  they  are  ordinarily  arranged  in  rows  like  the  beads  of  a 
rotary.     Microscopic  examiuation  shows  that  the  follicles,  as  well  as 


*  This  ooÜTTlatn.  mlled  al*»  Horrt's  «re  water,  is  at  prrwnt  no  tooRor  offictal 
in  moat  ooontric«:  yrl  it  is  of  the  ^r^^lv^t  »urrlcu.  and  In  iiiiiiiy  caMnt  can  be  rr- 
pimetd  by  no  oltw*r.  Acconlinj;  In  the  now  (M^reiilh)  edition  i>f  tlip  Austrian  Hliar- 
ntaooptsia,  which  went  into  effect  on  the  tst  of  Jnnuary.  lH&d,  it  i»  to  be  pri>|>artd 
in  Um  tulluwiog  «ay : 

Toko  of  ammontum  eblnridr  00  nrntifTninnira  and  xino  salphate  13S  renli- 
^riunnir«.4isMlTp  in  ^>0  f;nuitn)OA  of  dislillml  water,  aiid  <ul<l  a  »nliition  of  40  cciilf- 
I^TanimcH  of  camphor  in  'i^  (,'nniintw  uf  dilute  nleohol,  aixt  10  oeiitigratniDeS  of 
«üfroR.     IHip^t  for  twrniy-foiir  hours  with  frMpient  aRitatiun.  ami  tllter. 

Ronienbauwu's  eye  waltT,  which  is  also  frcqacntly  employed  in  chronic  oph- 
thalmtr  cBburh,  i-ntisiftfi  of  n  mixtun.-  of  aijuu  fuL'uic-uli  and  tincttiriL  fu-iiieuli, 

[■t  Or  afnmitittted  copper;  a  preparation  made  hy  f4iAtng  t*igi*lht>r  32  [inrta  WKih 
of  njpjirr  Milphntc.  pnla*Mium  nitral«,  aad  alum,  and  adduig  a  mixtura  of  i  parts 

I  ol  catDphor  Ulli  Klutn. — D.J 
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the  so-called  trachomn  granules,  consist  of  a  circumscribed  accomula- 
tion  of  adeiioiii  tissue  (Fig.  2ti,  T). 

Follicles  are  mn«t  froquentl}/  observed  in  Touth,  and  can  arcnnipany 
both  ucute  aud  cbronic  cutarrh.  Their  siguillcanco  consistä  lu  the  fact 
that  when  follicles  are  present  the  malady  is  a  protracted  one.  Iti 
chronic  cases,  the  follicles  remain  stntionnry  in  the  conjniictivn  for  a 
series  of  yeuni.  The  follirlos  ullimatoly  disappear  wiiliout  leaving  a 
trace  behind ;  the  disease,  therefore,  in  spite  of  its  long  duration,  has  a 
good  prognosis,  ill  that  it  ia  run-il  without  U-aving  any  wvjnel».  In 
this  particular,  füUiciilar  catarrh  is  essentially  distinguishc<i  from  tra- 
choma, which  in  its  eiternal  appearance  bears  a  groat  resemblance  to 
it,  but  which,  however»  always  loads  to  permanent  changes  in  the  con- 
junctiva. 

The  etiologj-  of  follicular  catsirrh  has  not  op  to  this  time  b<«n 
established,  l^y  some,  oontagioi],  by  others,  miasm  (viiiate<i  air),  Iihk 
been  assigned  as  a  cause  of  the  Jist^nse,  without  any  eertain  proofs 
being  brought  for  either  one  view  or  the  other.  The  malady  is  found 
with  especial  frequency  in  iKihooU,  boarding  establishments,  etc.,  it. 
which  often  many  scholars  are  attacked  by  it  at  the  same  time.  In 
many  of  these  people  the  disease  exists  in  an  entirely  latent  way,  as,  in 
spite  of  there  buing  a  considerable  numl>er  of  follicles,  the  conjunctiva 
is  not  reddened  and  causes  no  sort  of  discomfort,  so  that  Uio  alTection 
is  first  discovered  by  the  physician's  examination. 

The  treatment  is  the  same  as  wc  are  accustomed  to  employ  against 
conjunctival  catarrh  in  any  case.  By  means  of  it  the  inflammatory 
symptoms  on  the  part  of  the  conjunctii'a  and  along  with  them  the 
annoyance  suffered  are  relieved;  but  the  follicles  themselves  generally 
remain  obstinately  stationary.  In  order  to  make  them  disappear,  the 
best  thing  is  to  rub  a  lead  ointment  (acetate  of  lead  0.\-i).'Z  grammes, 
fatty  matter  5  grammes)  into  the  cnnjtinetlval  sac.  In  doing  this  it 
must  not  be  forgotten  that  the  presence  of  corneal  «leers  very  strongly 
coiitraiudicates  the  use  of  a  leiul  ointment.  C'lute»  in  which  the  folli- 
clei  exist  without  causing  any  anuoyalK^e  are  best  left  without  any  treat- 
ment As  in  catarrh  of  all  kinds,  so  especiaUy  in  follicular  catarrh, 
living  ill  frtrsh,  pure  air  is  to  be  recoiiunendcd. 


H.    CON'JlJNrTIVITIS    BlRSSORRUOICA    ACITA. 

11.  Aeiiie  blennorrkma*  is  an  acnte  inftamination  of  the  conjunc- 
tiva, which  originales  in  contagion  from  gonorrlueal  virus,  and  whose 
copious  purulent  secretion  is  likewise  coutAgious  la  its  action.  The 
carriers  of  the  contagion  are  raicro-organisma,  namely,  the  gonococci 
discovered  by  Neisser.  They  bear  this  iiaiiie  becauso  they  also  occur 
in  the  secretion  of  gonorrha-a.    The  gonococci  arc  found  both  in  tlio 
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Becretod  bv  the  conjunctivn  nnd  also  in  the  most  saperHcial  layers 
^of  the  conjunctiva  lUelf.  The;  are  mostly  armnged  in  pairs,  m  diplo- 
cocot,  and  as  a  rule  lie  together  in  heaps.  Fig.  23  shows  a  specimen 
taken  from  the  secretion  of  an  acute  blennorrhea.  In  it  ore  seen  the 
be»pa  of  gonococci,  partly  free  (a),  partly  upon  and  within  the  cells, 
vhich  «re  either  pus  cells  (6)  or  caj^t-ofl  epitht'Hal  cells  {c). 

Acnte  blennorrhcea  occur»  both  in  adtilta  and  in  newborn  infants 
— bl«nnorrh<ea  adallorum  and  blennorrhitA  neonatorum. 


^ 


(rt)  BUnnorrhma  Acuta  Adultorum  (Conjunctivitis  Gonorrhoica). 

Symptoms  and  Course. — When  infwtion  has  taken  pla<'o,  the  diai-BÄ« 
break.«  uiit  afttT  a  ciTtain  period  of  incubation,  the  dumlion  of  which 
Tarie«  according  to  the  intensity  of  the  contagious  action  from  a  few 
hoan  op  to  three  days.    The  lids  grow  red,  become  hot>  and  are 
swollen   with  ledenia,  generally  to  such  an, 
jextent  that  the  patient  can  no  longer  open 
tthcm,  and  even   the  phyeician  often   ha« 
[trouble  in  8e|iarating  them  far  enough  from 
'«ach  other  to  bring  the  cornea  into  view. 
The  oonjuucttTa  of  the  lida  and  of  the  re- 
gion of  transition  is  intensely  reddened  and 
greatly  swollen.    The  swelling  is  produced 
br  an  abundant  cellular  infiltration  of  the 
conjunctiva,   which   is  consequently   tcnae, 
and  has  u  grauular,  uneven  surface.    This 
Ifetatare  of  acute  blenoorrhaja  serves  to  dis- 
tinguish it  from  catarrh,  in  which  even  in 
[the  severe  cases  the  swelling  is  mtlier  of  a 
Icerous  nature,  and  hence  the  conjunctiva  is 
Ijielding  and  has  a  smooth  surface.     The  conjunctiva  of  the  eyeball 
kahows  a  like  swelling,  which  fito^is  short  at  the  corneal  margin,  so  that 
mMd  wall  is  thus  formed  about  the  more  deeply  placed  cornea 
.{ofaemMis).    The  secretion  produced  by  the  conjunctiva  is  like  meat 
fjuice— that  is,  it  is  a  scrum  which  is  colored  red  by  admixture  with 
I,  and  in  which  float  some  flakes  of  pus.    The  eye  is  uncommonly 
tnflitive  to  contact,  the  lymjihslic  gland  in  front  of  the  ear  is  swolloii. 
^thc  patient  has  flight  fever. 

Ordinarily  it  takes  from  two  to  three  days  for  the  disease  to  mount 
[from  it«  initial  point  to  the  pitch  just  described,  and  at  this  pitoh  it  is 
fTnaiiitained  for  two  or  three  days  more.  This  period  is  designated  as 
^tlie  Qrst  stage,  or  utagt  of  infiltrniion.  Sncceeding  this  as  a  second 
>e  it  that  of  pifotrhma.  The  swelling  of  tJio  lids  gradually  dimin- 
le«,  ft  fact  which  we  reeognize  principally  by  means  of  the  return  of 
«null  wrinkles  of  tbe  skin  of  the  lids,  and  the  tense  inültratioa  of 
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tlie  conjunctiva  slowly  retrogrades.  Simiiltaneously  with  tbis  there  be- 
gin« a  very  profuse  secretion  of  pus,  which  trickles  out  contiiiutilly  from 
the  pnljK'bfttl  fissure;  honce  the  name  pyorrhcnn/or  flow  of  pu&.  In 
the  further  course  of  the  disease  the  swelling  of  the  conjunctiva  keepa 
on  coDstanttj  diminishing,  the  eye,  in  mnuy  cases,  returning  to  the 
normal  state  withiu  the  next  four  or  s\x  weeks.  In  most  caaes,  how- 
ever, a  coudition  of  chronic  iuflammaliuu  of  the  conjunctiva  remains, 
which  is  designated  as  the  third  stjigo  of  the  disease,  the*  stage  of 
chronic  bUnnorrhfea.  In  tliis  period  the  lids  are  no  longer  swollen. 
The  conjunctiva  is  reddeued  and  thickened,  especiully  upon  the  tarsus, 
where  its  surface  looks  uneven,  granular, or  velvety.  The  fold  of  trau- 
»ition  forms  an  ungainly  swelling;  the  conjunctiva  of  the  eyeball, 
which  shows  hyperiemia  only,  is  the  least  changed.  After  tliis  state  of 
conjunctival  hypertrophy  has  abated,  a  process  which  usually  take« 
months  for  its  accomplishment,  there  usually  remain  slight,  but  perms- 
Dent  cicatrices  of  the  conjunctiva. 

The  description  here  given  corresponds  to  cases  of  most  frequent 
occurrence,  which  are  those  of  medium  intensity.  In  addition,  both 
light  and  also  very  severe  cases  of  the  disease  come  under  observation 
which  exhibit  rather  different  features.  In  the  light  cases,  which  wo 
are  accustomed  to  call  subacute  blennorrhma,  all  the  inflammatory 
changes  are  less,  and  the  changes  are  limited  chiefly  Ut  the  conjunctiva 
of  the  lids.  Such  cases  are  frequently  not  to  be  distinguished  with 
certainty  by  their  ext«nml  aspect  from  violent  catarrh.  The  diagnosis 
can  be  rendered  certain  by  the  microscopic  examination  of  the  secre- 
tion, since  by  it  the  presence  or  absence  of  gonococci  h  demonstrated. 

In  the  »eeeresi  caees,  the  infiltration  of  the  conjunctiva  is  so  great 
that  the  latter  in  places  appears  no  longer  red,  but  grayish -yellow,  be- 
cause, as  in  diphtheritic  disease  of  Uih  conjunctiva,  the  vessels  are  com- 
preesed  by  the  bulky  exudation,  and  the  conjunctiva  is  thus  rendered 
ane>mic.  The  conjunctiva  forms  about  the  cornea  a  tense  grayish-red 
wall  Quite  often  the  surface  of  the  conjunctiva  is  found  to  be  cov- 
ered with  a  clotted  exudate,  or  croupous  membrane. 

The  most  dreiuled  complication  of  acute  hlennorrhtpa  is  tho  invoitv- 
ment  of  the  cor/tea^  by  which,  in  many  cases,  incurable  blindness  is 
produced.  At  first  the  cornea  becomes  dull  upon  its  surface  and  cov- 
ered with  a  slight  diffused  opacity-  Then  circumscribed  infiltrations 
of  grayish  color  make  their  appearance,  which  soon  become  yellow  and 
break  down  into  ulcers.  These  infiltrations  may  be  situated  at  the 
margin  of  the  cornea,  and  give  rise  to  speedy  perforation  of  the  latter. 
This  is  a  comparatively  favorable  result,  as,  after  the  perforation  has 
taken  place,  the  purulent  infiltration  of  the  cornea  is  not  rarely  brought 
to  a  standstill,  and  so  a  portion  of  the  cornea  is  preserved.  But  it  can 
also  happen  that  the  marginal  infiltrations  become  rapidly  confluent., 
and  Quite  into  a  yellow  ring  surrounding  the  entire  cornea  (a  so-called 
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«111101»  ftbsceas).  lu  tbat  event  tho  comea  is  lost,  for  this  rin^  soon 
ipruads  over  th«  entiro  (X>rnca  anti  destroys  it.  In  otlicr  caees  the 
purulent  disinttigmtiou  occnrs  first  in  tlio  middle  layers  of  Üie  coroen. 
A  rare  and  pecaliar  form  of  invoU'enieiit  of  the  cornea  occur»,  in  which 
the  laltcr,  without  becoming  noticeably  o)m(|i)e,  nuOts  iiwuy,  a»  it  were, 
liltc  a  picu'  of  ice  in  the  Hun,  until  it  has  disappearcd  altogether,  with 
the  exception  of  a  narrow  portion  of  its  rim.  When,  in  one  way  or  an* 
utlier,  the  cornea  has  gone  either  entirely  or  in  part  to  destruction, 
rice«  are  formed  with  incarceration  of  tho  iris,  or  {lariDphthnlniitis 
f  may  be  produced.  Since  these  ecquelic  are  observed  after  every 
destracljon  of  the  cornea,  even  when  due  to  other  cjiufies,  they  will  ßnd 
drtailinl  description  under  tho  disease«  of  the  cornea. 

Iitvolvemcnt  of  the  cornea  is  so  much  the  more  to  be  expected,  tho 
MtTfrer  the  blennorrhepa,  and,  in  piirtituilar,  the  more  pronomiccd  the 
participation  of  tho  conjuni'tiv»  bulbi  tn  the  inflaniinution.  In  the 
ieverett  case«  with  tense  Chemosis  the  cornea  is  always  afrecte<I,  and  is, 
as  a  general  thing,  irrelrievaWy  destroye<l.  In  the  cases  of  moderate 
Gererity,  when  the  chrmotie  Kwulling  of  the  conjunctiva  is  le»^  pro- 
nounced and  especially  is  less  hard,  it  is  usually  possible  to  preserve  the 
cornea,  either  entirely  or  in  great  part,  inasmnch  as  the  ulcers  that  de- 
vdup,  even  if  thoy  are  attcndi-d  with  perforation,  are  of  hut  smull  Kize. 
In  the  lightest  cases,  where  the  process  is  limited  to  the  pnlpebrni  con- 

IjnQctira,  there  u,  on  the  whole,  littlti  danger  to  the  cornea. 
Tbe  severer  tho  course  of  tho  inflammation,  the  earlier  the  involve- 
Wtt  of  the  cornea  sets  in ;  in  violent  cases,  the  cornea  is  already 
nDDdrd  by  tbe  second  or  third  day.  Sometimes  corneal  ulcers  nro 
not  develDped  until  late  in  the  dieeasc,  when  the  blcnnorrhtsa  is 
already  well  on  the  retrograde  puih.  These  late  alTections  of  the 
cDinea  are  not  vei^  daiigcrouit,  uud  it  la  generally  pi>s8iblc*  to  check 
thvm  readily. 
The  prognosis  of  the  disease  results  from  what  has  been  said,  it 
being  eaaeutially  fouiuli'd  upon  the  condition  of  the  cornea.  This  is 
dependent  upon  the  intensity  of  the  inlliininmtion  of  the  conjunc- 
tira  balbi,  in  accordance  with  which,  therefore,  the  prognoas  must 
be  made. 

Etiology.— Acute  blennorrhoea  is  produced  simply  and  solely  by 
infection.  The  poison  can  he  introduced  into  the  eye  from  the  genitals 
directly,  generally  by  an  individual  (whether  man  or  woman)  aflectcd 
with  gouorrhien,  touching  the  eyes  with  unclean  fingers  after  the« 
bare  been  iu  contact  with  the  genitals.  Tbe  infection,  however,  can 
alao  come  from  an  eve  ntfet'tcil  with  hlennorrhtm.  If.  for  inatanee, 
ons  eye  is  already  diseased  and  is  aflectcd  with  profuse  suppuration, 
Iho  otbor  eyo  also  can  be  infected  by  a  transfer  of  the  secretion  to 
iL  An  individual  with  an  eye  diseased  with  hiennorrhtea  can  infect 
Ibe  peraonü  who  are  uursiug  him  or  any  others  who  may  share  hia 
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room,  BO  tli?it  we  sometimes  see  an  entire  family  stricken  with  this 
baneful  nmlmly. 

Therapy. — By  proper  prophylaxis  infection  hy  acute  blcnnorrhcpa 
can  be  jirevciiti'il,  h  matter  to  b«  so  miicli  ilic  moi'e  considered  becau)«e, 
when  the  ditvcase  lia»  cnce  broken  out,  an  uiifortnnnte  result  cnn  not 
always  be  averted.  It  is  the  physician's  duty  to  caJI  the  attention  of 
every  man  with  gonorrhira,  and  also  of  every  woman  with  a  vaginal 
discharge,  lo  the  danger  of  infecting  the  eyes,  and  to  nrge  upon  them 
strennoualy  the  reqiiit>ite  cleanlinei!s.  If  tlte  eye  is  already  attacked 
with  acute  bleniiorrhtea,  c»re  must  be  taken  to  keep  the  oth' r  eye 
from  being  infected  by  it  and  also  to  keep  the  disease  from  being 
transferred  to  persona  in  the  vicinity.  The  protection  of  the  second 
eye  which  has  not  as  yet  been  invulvetl  in  tlie  disease  is  best  effected 
by  a  banduge  which  is  applied  iti  the  following  nuinner :  The  palpebral 
fissure  is  first  closed  by  means  of  some  narrow  strips  of  sticking  plaster 
applied  in  a  vertical  direction.  Then  the  }iollow  about  the  eye  is 
filled  tip  with  cotton,  and  the  whole  is  cavereil  by  a  flap  of  linen  pro- 
vided with  adheeive-plaster  strips,  which  is  carefully  attached  all  round 
the  margins  of  the  orbit.  In  order  to  aeenre  it  better,  the  edges  of  the 
Rap  and  the  adjacent  skin  may  further  bo  coate4  with  collodion.  To 
prevent  the  spread  of  the  diaeaae  to  those  in.  the  neighborhood  of  the 
patient,  the  greatest  cleanliness  must  be  inculcated  both  upon  him  and 
upon  the  persons  attending  to  him;  they  must  always  cleauM;  the 
hands  after  toticliiiig  the  affected  eye,  and  must  remove,  or,  best  of  all, 
burn,  all  nialeriala  that  have  been  used  for  cleansing  the  eye  (pieces  of 
linen,  cotton,  etc.). 

The  lreatfii«Ht  of  the  disease  itself  consists  principally  in  a  careful 
and  frequently  repeated  cleansing  of  the  eye  from  its  profuse  secretion. 
We  may  cuiploy  for  this  purpose  weak  antiseptic  solutions  {solution  of 
corrosive  siibliniate,  I-4,U00,  or  of  potassium  permanganate}.  If  the 
great  swelling  of  the  lids  doe^  not  permit  the  palpebral  fissure  to  be 
properly  openeii,  and  thus  makes  cleansing  impossible,  the  palpebral 
Assure  must  be  fully  widened  by  a  section  made  with  the  scissors  at 
the  external  angle  of  the  lids  (cauibopliisty ;  »eo  J5  1U6).  This  section 
has  the  further  advantage  of  diminishing  the  pressure  which  the  mnch-l 
swoUöii  lids  exert  upon  the  eyeball. 

In  the  first  stage  of  the  disease  we  combat  tho  inflammation  by 
iced  compresses,  and  also  by  the  application  of  leeches  (six  to  Ion  in 
number)  to  tlio  temple.  In  tho  second  stage  brushing  the  conjunctiva 
with  nitrate  of  silver  is  the  best  means  for  making  the  swelling  of  the 
coujniictivit  and  tlie  profuse  secretion  rapidly  disapjiear.  The  appli- 
cation of  the  brush  must  not,  however,  be  begun  until  the  tense  swell- 
iog  of  tho  [-onjtmctiva  has  given  place  to  a  soft,  succulent  condition; 
there  should  no  longer  be  any  membranous  dejiosit,  any  grayish  infil- 
trated 8]M)ts  upon  the  conjunctiva.     The  application  sliould  bo  made 
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with  a  two-per-cent  solution,  but  qiiiie  frcfl.v.  and  must  be  repeated 
twice  a  day  as  long  as  the  profuse  secretion  is  still  preseiiL  The  pres- 
ence of  ulcers  of  tlie  cornea  fiirnislies  no  contmindtcation  to  the  use  of 
nitrate  of  silver. 

As  soon  as,  iu  the  third  stage,  the  inflamiratory  symptoms  and  the 
•Bcrettun  also  liave  nearly  (lituipiteared  und  the  thickening  of  the  con- 
JDorti^a  is  the  only  thing  tliat  still  rcmaius  to  be  removed,  we  exchange 
the  silver  s<>lution  for  copper  sulpliate.  This  is  applied  by  whittling  a 
crystal  nf  the  Buhstanc«  down  to  a  Hniooth.  rüiimled  estremity  (copper 
pencil  or  bluestouc)  and  stroking  with  it  once  or  more  the  conjnnctiva 
of  the  everted  lids.  Then  the  lachrymal  fluid,  which  is  tinged  blue  by 
the  copjH^r  suit  dissolved  in  it,  is  dipjK'd  up  from  the  conjuuctiv»  with 
K  pledget  uf  cotton  ;  othcrwitie  the  pretty  ooncentnited  cojijtcr  solution 
would  come  into  contact  with  the  cornea  and  irritate  it  greatly.  The  ap- 
plication of  the  bluestone  is  much  more  pHinfitl  than  thnt  of  the  silver 
coltilion,  but  acts  more  energeticnlly,  and  hence  wc  get  (tiiicker  reeiihs 
with  it;  but  this  treatment  is  permissible  only  if  the  cornea  is  either 
quit»  sound  or  has  ulcers  already  in  process  of  cicatrization,  and  not  if 
there  are  fresh  ulcerations  of  the  cornwi,  which  are  still  coated  with  pus. 

The  treatment  of  ccmplication»  involving  the  cornea  is  conductei! 
according  to  the  rules  (§g  34,  3i))  for  puruk-ut  keratitis.  If  very 
severe,  all  treatment  proves  powerless  to  preserve  the  cornea,  so  that 
we  must  confine  ouraelves  to  attempting  to  avoid  the  more  remote  evil 
conecqucDcvs  of  desiructioik  of  the  cornea,  like  panophthalmitis  or  thu 
formation  of  staphyloma,  and  to  obtain  a  flat  cicatrix. 

It  i»  Tiüw  cvtabtinhcd  livyond  doubt  that  acuCv  blfunorrhtEa  is  developed 
by  tlic  dUctt  transfer  of  viriilont  pu»  to  tlio  conjiinrtiv«.  The  C4irllcr  ricw, 
whtrh  «splninrd  the  connRction  Ik-Ivvl-l-h  tronorrlicL-n  mid  nplithHlmia  hj-  looking 
QpoD  Ihr  littiT  IU)  «  Korl  uf  metniUms  of  gonorrhiea,  hari  now  do  loo^r  any 
•dhrrvtil«.  NeTcrthfleftfl.  case«  luve  bcfn  dcKcriltrd  n-ri-ntly  (by  Hicord,  Itoos- 
bmck,  HaltftihiifT,  ItOrkcrt,  Armsign«:,  and  oilier^)  iu  which  a  ronjunctiv«! 
toflnntouition  of  a  lighter  kind  )a  ronncctFd  with  a  gonorrlicrfl  in.  the  way  of 
is.  jii«t  ns  arthritis  snd  iritis  »oinfttmcfi  cumpUcatc:  n  j£onurrhun.  Tliis 
c  mode  uf  uri|{in  i»  la  bv  undc-r^tood  by  H(U|i|io8tn>^  tlint  the  gimorrho-al 
hau  f^ot  tpto  the  circuUtioD,  and  is  exciting  infiamoiatioti  in  ri>moip 
orjfsiu  wbich  hnvv  a  predi<|KHiitton  for  ihh  [wiiion.  A  conjiinctivitid  rtnginnt- 
ing  in  (hi*  *«t  is  mid  to  show  the  rharac-tcrs,  not  of  u  bh-ii iturrhifn,  but  of  u 
riiilrnl  culairtinl  conjuDctivitU,  and  thu  injection  of  the  (.-ycbull  is  like  that 
which  occur»  in  ickriti«.  In  any  caw.  wc  «hall  liuvc  to  tic  uticommonly  careful 
in  tnakitig  the  ilingnosia  nf  KUch  a  metastatic  g(iiiarH)a>ul  conjunctivitis,  nnre 
K|{ht  cases  of  coDJuDctmtts  can  alw  develop  from  direct  Infection  with  gonor- 
rhiml  secretion,  in  case  the  gonorrlwal  pttison  ha»  been  wcokioed  by  varioun 
cimtrastanec«.  <8ce  infra,  (he  iiivt-Mitrntion^  of  Piringfr,)  A«  a  ^uorrha'a  uf 
the  urethra  can  by  nielaKiaHis  I'xcitv  a  cnnJuDctiviti«.  »o  also  convcr^ly  cases 
hsT«  been  obwrved  jn  which  a  gonorrha>a1  nrthritt.«,  wliere  gnnococci  hare  liecn 
denunatnUnl  tu  cxiM  iu  ttie  pus.  Iiii>i  uriwii  hy  way  of  utetaxtaKia  from  a  bleu- 
BurrlKit»  of  the  coujuacttva  (DcutschinaDD  ud  others/ 
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The  secretion  containing  ^nocooci  in  ususIIt  brought  into  the  eve  by  mcAD» 
of  ciirtj  fliigvr«.  Suiiiutiuii»,  liuwKVcr.  a  lUmt  tranjifrr  frtjiii  thr  itUiiuM-tl  mu- 
cntu  menaWitne  to  the  aound  oue  Lh  ubAtT^'eü ;  for  cxHin|iIo,  when  a  drop  of  m.>(tv- 
tloD  spurW  Intn  the  tye  of  l\w  pli_v*<'rinri  or  rliB  attendant  while  ck'Aniting  jreni- 
laU  that  are  fiffcru*d  with  gonorrlia'^.  ur  cvfii  whuii  eli-iin»ing  the  v\e  ui  a  [mtierit 
affected  with  bleuuurrhtiou  For  thi«  reason  thi:  old  nivthod  of  cleansm);  blt-D> 
norrhfiyal  ejca  by  nivans  of  n  g,\fia»  fringe  has  been  j^ren  up  in  most  ophlbnimic 
ctiniCM,  as  it  endan^rs  tM>th  the  cyi*  of  the  patient  and  the  Pjen  of  the  corpn  of 
ftttfndant«.  Furthermore,  in  ihe  treatment  of  »uch  patientg.  physiciaoa  aod  »t- 
ti-ndtnt»  ought  nlwiiV!«  to  un«  [irulectiv»  gliuM--«  (iTgL-,  culork'Hs  eoquille  glaw4e.K). 
If.  in  »pito  uf  thi?i,  any  Hcrrt'tiim  diw.'«  üpurt  into  the  ftye,  tlie  hiltt;r  niui<t  im- 
mediately be  very  thorou^'hly  washed  out;  iht-n  a  couple  of  drop«  of  two-per- 
cent nltratC'Of- silver  solution  tnstiUrtI,  and  »uhüi'qticntly  for  Kome  hours  cold 
cornpre-'*.'M's  pla*'C'd  iipiJti  thu  fve. 

I  have  TL'iteatedJy  seen  ctLX»  in  which  a  patient,  becaoftc  of  a  mild  coDJunc- 
tival  cfttarrh,  wiuihcd  his  eyes  In  hiK  4in-n  urine  (h  pojxilnr  remedy  nmoDg  th« 
laity  In  fnoiiy  plnrei);  a»  he  had  Kniir>rrhiL-ii,  he  ai-qiiiret]  lui  orute  hlennnrrha>ti. 
Aüute  III  CD  nor  I'll  lea.  mureuver,  hiui  bt-eii  M-t-u  to  originate  from  the  um;  uf  an- 
other household  remedy — that  i»,  from  llie  practic«  of  hiyiiig;  upuu  Ihe  eye  a 
pieee  of  placentn.  which  in  this  cmmc  came  from  a  wom»n  ulTeoted  with  guuor- 
rltfCA. 

If  OH'C  eye  i«  already  infected,  the  tranafer  to  the  other  is  often  brought 
al)i>ut  by  Lhc!  serretitm  of  the  disL'Sfeil  eye  fluwitig  over  the  brid;;»  of  tlie  now 
into  the  sound  eye  durittg  f>Iee[).  Furthermore,  the  wcretion  ejin  be  tnui»femHl 
from  the  eye  alfected  with  blennorrhea  to  tiie  »ound  one  by  the  finger,  the 
water  used  for  wn^hing.  the  H|Kinpp,  Ihe  hnndkcrchief,  etc.  For  theme  rpusoiis 
the  »ouiid  eye  shxmild  l>e  bundaged.  If  thero  in  f^nund  for  sui^jK'Cting  thnt  in 
fection  has  ulrendy  taken  pl:iee,  we  cnn  endeavor  to  prevent  the  imllirenlc  of  the 
disease  by  iti^tLiliny  «  Iwo-ikt  cent  nolulion  of  nitrate  of  silver  befr^rc  apply  in-;  tbo 
bandfiK^-  '"  onler  that  rJie  |inLti'iiL  may  .<ee  with  the  Imtidngi'd  eye,  we  cni 
insert  a  watch  gla«M  in  an  Ap>L'rliire  which  we  make  in  the  niiddie  of  the  bantlage. 

The  irnjiiifer  of  blcnnnrrhtea  from  no  eye  affected  with  the  latter  to  the  eyca 
«f  other  jieopli!  i<  likewi»'»  not  nirc.  It  opcurs  most  frequently  In  children 
who  fire  affected  with  blcnnorrhoia  neonatorum,  and  thux  infect  their  mothers, 
nurxe.'«,  etc.  In  the  Vienna  Fourdlinff  .\syhiin,  during  the  yearn  1812  aed  1813. 
Iliuro  were,  fur  wtry  hundred  infanLH  alTerted  with  f^lennorrhtua,  more  thsn 
ftftuen  nur^e«  so  affected,  who  had  ac<|iim-d  Iheir  eye  difteti«)  from  the  in-^ 
fanlH.  I  have  «eon  a  whnle  fatiiily  infected  with  blennorrhcea  by  a  child  Imv- 
\a^  blcnnorrhtra  nennntunini,  and  thiiH  iihiiif*eJ  in  tlie  f^reaUst  misery.  Great 
caution  on  onrown  part,  therefore,  and,  whut  is  mare  imjKjrtaat,  careful  ioatruc- 
lion  of  the  luity  ore  hL-re  im|[>erativoly  required. 

We  lUHiietiiiie»  aUo  olwerve  itc*iip  Mmrii/rrfuru  w  mnnU  gM»  of  the  a^  of  two 
to  ten  years,  wlio  at  the  same  time  are  troubled  with  a  vn^inftl  diechaifiv(Arlt). 
Here  are  we  still  deiding  with  ronlaginn  from  a  vinilL-nt  vaginnl  catarrh  f  or  ia 
Ihu  vuf^inal  diwcliarge  of  thtiw  ffirls  n  benign  catarrh  runsed  by  .'tcrofula,  nntemia, 
and  the  like  ?  In  some  of  these  ca^;«  it  ha:-  been  [»(jHsible  to  prove  the  origin 
of  the  vitjiinid  bleiinorrhiea.  The  children  liave  aequire^l  the  latter  from  their 
mothers  or  from  other  womrn  ahoiit  them,  who  were  MifTerinj»  from  vindent-j 
vaffioal  catarrh,  and  \vx*\  transmitted  the  lallet  by  Miiled  eloihe»,  aponse«, 
batbit,  etc.,  to  the  childri-u  i^Utreebberg).     In  other  cnaes,  the  children  had  beeu 
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Ttpi>«1  It»  indivlduala  ufTectcd  with  fronorrhoea-  Here,  iherefor*.  we  are  deaHng 
with  a  purr  vaginal  ^norrhtra  in  ttif  child  n-ii,  and,  aocortliiifity,  it  is  |>o«Bible  io 
Mioh  c—wr,  too,  to  (li-m»tiMtratc  lhi>  i)n?M.-nc(>  of  the-  gonncoeevui  liotli  in  tlic  nff'tv- 
tk»  of  the  VBgina  and  in  the  conjunciivn  u  well  (WJclmnrk).  But  it  would  Ife 
going  inu«)i  too  Tar  to  rcgKnl  tlic  vaginal  cltwliargc-  in  little  giris  as  true  gonor- 
riMM  it)  all  CHwa  in  which  jtifrctiun  of  the  conjnnctiva  tvsuII«  from  the  dis- 
cfaarg».  It  at«ma  to  mv  prolinlrlc  that  cvun  a  doq- virulent,  sini|>]e  cntarrhal 
wcntiuti  of  the  vagina  i!>  in  |*(i4)iii<tn  to  excite  an  inflnmination  of  the  conjiinc- 
tint,  whicli  in  tilt»  innUmf  nins  a  Iva»  severe  cuursi-,  anil  t-sliitiits  the  chnrarler 
of  a  mSM  tsubaciite)  bk-nnoirlKra.  The  distincticm  from  a  true  lilennorrhisa 
muld  l>e  niiulr  in  thi»  pn.v  only  I>t  the  iiiicroMCopicul  examination  of  tlir  M-cre- 
tion  f<ir  ^>nooocci. 

The  inlertsting  rewarche«  of  Piringer  bnv«  iiiBtructed  ub  in  rc^gnrd  to  iht* 
nbiUgH  ArfNwn  tAe  U^f^rtitlf  material  ana  th<  »phtholmi»  ptvtlvttd  ty  it,  as 
I»  made  a  ^rcat  number  of  intentional  Iransfer»  of  vim»  (guncmily  in  the 
of  people  already  blind,  who  wen*  paid  for  the  exiierimcut).  lie  found 
ilwt  the  pf-riod  of  incubation  is  of  Hhortci  duration  in  ]>ropr)rilon  m  th«-  bUnnnr» 
rhtff«  which  ttte  inoculated  material  pruducvK  in  mure  vii>Ient.  The  infeclive 
powrr  of  the  secretion  is  weakened  by  rariou»  influences,  an  by  dilution  with 
«mttrr — by  dlhiHon  to  the  onc-Unndredth  part  imy  ^eeretion  can  In*  n-ndcred 
ioarl— or  by  drying.  Hecn^tion  that  lih»  bet'n  dried  U[>on  a  piece  of  linen  losfs 
{t*  aclirity  after  thirty-xix  lioura,  PreK-rvod  like  vaccine,  it  remaiuii  infective 
for  aliiy  hour«.  In  pmportion  aa  the  virulenco  of  tlic  infecting  »ceretion  ia 
wvttkennl.  the  period  of  incubnlinn  increa^eH  in  length  and  the  inRnnima- 
tioo  ajtdtc-d  izrown  milder.  The  diffcnnct-»  that  wc  obM-rve  In  the  grnden  of 
btraiKHThtni  can  therefore  Ik-  ref'Tn'd  tu  Ihi-  fiict  llint  the  eourco  of  infection 
«appliea  »crecion  of  diffcn'nt  drgrecK  of  vinilrnee,  iind  thin  vinilcnc«  ii«,  more- 
over, Htill  further  modiflrd  by  tlii>  immi'diatc  circuntHlnncea  attending  the  prorc^a 
of  iofcetioa.  Ttiat  the  lymphatic  gland  in  fr«iot  of  the  ear  ebould  »well  up  in 
•cut*  b)«nnorrh<Da  iaa  fart  that  accord«  with  the  virulent  character  of  the  latter; 
aocDf lime* fvenuippurat ion  of  t hi»  gland  hns  been  olmervedf  bubo  priPaurirulariH), 

Tbe  pvrvlmt  iniftimmatitm  of  the  tornea.  whieb  su  often  ci^mplk'UtcB  tliu 
tdnmorrhtn.  ü  to  be  referred  to  infection  of  the  cornea  by  the  »Mrcretion  which 
OMMtaatl;  batbes  the  latter.  Since  the  recretion  colleeta  niiiKt  of  all  in  llie 
gutter  Ijrtog  at  the  rim  of  the  comeA,  lK'twoi.-u  the  latter  and  tlic  Ptvvp  slope  of 
tbc  cbrmoUc  conjunctiva,  the  purulent  itililtration  moNt  frc^ui-ntly  l>egtnR  here, 
too.  Tlie  deotw  inflltmlion  cxiHtin^  in  this  cbt-mutic  wall  of  conjunctiva  u  to 
tw  rrgartli-O  a«  a  aecoud  factor  in  the  production  of  «»rneal  trouble.  Thin  leads 
to  otMtmction  of  the  cimilation  in  thi>  margiual  Ioo|ki  of  the  come»,  and  thus 
iatorfrrea  with  the  nutrition  of  the  latter.  Hence,  the  more  pronounced  and  tba 
awre  tcomr  the  chemo»'is  the  more  cnnBdenlly  in  im  aJTrction  of  the  eomea  to 
hr  aniicijwled.  It  i»  in  hamuuiy  with  this  fart  that,  in  ennes  where  the  eliemo- 
f»  »  unrt|iially  irreat,  we  often  sec  lh<>  involvement  of  tlie  eumeu  take  placv 
fini  at  that  (wrtiuu  of  the  corneal  rim  where  the  cbcmoni»  is  the  grvntcst. 

Since  infrctino  of  the  corni-a  in  certainly  very  greatly  favored  by  tlie  exist- 
race  of  gap«  id  thr  epithelium  of  the  latter,  we  must  avoid  injuriiig  tb«  e|n- 
tbrliom  of  the  eye  by  carelewneM  in  cloanring. 

If  omlr  lilrnnorrhira  hnp|K>nfi  to  a(fi-et  an  eye  which  i&  covered  with  panniia 
ibe  ialter  will  affnnl  the  com<-a  a  ««cure  protection  agttiiiM  niippuration.  Nny. 
Mor«,  it  ia  often  apparent,  after  the  violence  of  the  inflammation  has  paxucd, 


62 


DISEASES  OF  THE   ETE. 


tluit  the  pannuH  him  clear««]  up  considlmblj.  so  tliat  id  caseei  of  old  (lannua 
tDoculation  with  acut«  bleüuorrlia'ii  ha*  beon  lifxignedly  p*'rfonncd. 

TliP  fact  tlint  Hcntr  hlcmiorrlneii  in  produci-il  l»y  micn)-i»rganiKms  wnutd 
lead  us  to  expect  that  (IL^iafcctMiit  nubstanceK  wouUI  be  the  best  rt-inedii-»  in  tliu 
treatment  of  it.  N evert IitloM,  it  hiw  been  jtSown  tliat  nitrate  of  Mlvt-r  far  aur- 
putttes  the  disinfertiinU  proper  for  thi»  piirjiQHC.  It  ih,  in  fact,  siieriallv  [loi- 
Boooua  to  the  goaococciu,  aud,  moreover,  eflt^ts  it»  removal  incchanically  Uj 
rediiciof;  to  an  eschar,  and  thuH  leading  to  the  exfoliation  of,  the  supcrficüt 
laycFH  of  epitlielium  <%uUiiriin|r  thiA  micrulx'. 

In  the  lirst  iita^e  qI  the  diMaw  w«  mny  make  umo  of  »carificAtiotu  of  tbe 
cb«motic  conjuactiva  in  Movere  cases. 


(J)    Blennorrhea  Xeonaforvm. 

12.  This  difWBse  is  identicjil  with  the  blennorrli<ea  of  moults.  More- 
over, it  0WC8  its  origin  to  infoctioa  bj  Becrction  from  genitals  which 
ure  affected  with  virulent  catarrli.  The  ttifectioii  occurs  as  ii  rule  dur- 
ing partnritiuri.  In  the  ptusssige  uf  the  child'«  head  through  the  vagina, 
the  eyelids  arc  covered  with  tlie  secretion  of  the  latter,  and  this  eithoi 
pcnctrutes  immediately  iiito  the  coiijunulival  sac  through  the  {mlpebral' 
fissure,  or  does  so  as  soon  as  the  child  opens  his  eyes  for  the  first  time. 
Under  these  cin-nmstances  the  disease  breakti  out  as  a  ntte  on  the  sec- 
ond or  third  (rarely  on  the  fourth  or  Hfth)  day  after  birth.  In  those 
cases  in  which  the  disease  makes  its  appearance  8till  later  than  this, 
the  infection  can  not  any  longer  bo  referred  to  the  act  of  birth.  It 
has  then  been  brought  about  through  fiubscr|iieiH  infection  by  the 
vaginal  secretion  of  the  mother  (as  is  readily  poBsible,  particularly  if 
the  child  sleeps  in  bed  with  tbe  mother),  or  tlte  chiM  ha^  been  in- 
fected by  another  child,  as,  for  instance,  not  rarely  hapjwns  in  lying-in 
establishments  and  fonndling  asylums. 

The  sympto/fis  at  the  disease  are  the  sanje  as  in  the  blennorrhcwi  of 
adults,  except  that  they  are  in  general  lesia  severe.  For  even  when 
there  are  great  swelling  of  the  lids  and  very  profuse  purulent  disrharge, 
the  part  which  tlie  bulbar  conjunctiva  lakes  in  the  ]>ro(res8  is  relatively 
small,  and  we  rarely  find  great  Chemosis.  Henee  also  the  danger  of 
suppuration  of  the  cornea  is  not  so  great.  It  does  indeed  occur,  »nd 
that  often  enough  too,  but  only  in  those  cases  which  are  treated  luidly  or 
not  at  all.  If  a  ease  comes  under  treatment  in  season — that  is,  while 
the  cornea  is  still  intact — the  latter  can  alinast  to  a  certainty  be  main- 
tained in  a  healthy  state.  Supposing  this  conditio»  to  be  fulülled, 
therefore,  the  prognosis  can  be  stated  as  favorable. 

The  freatmettt  in  the  ürst  stage  consists  in  diligent  cleansing  of  the 
eye;  when  supjiii ration  eomniences  we  begin  with  the  application  of  a 
two-per-cenL  nitrate- of- silver  solution  to  the  eoiijunetiva.  In  oa&ea 
with  profuse  secretion  this  must  be  done  twice  a  day.  The  application 
sliould  be  continued  until  the  cure  is  complete,  as  otherwise  it  is  caaj, 
for  the  process  to  recur  to  a  moderat«  degree. 
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In  blennorrboRA  of  the  Däwborn,  prophylaxix  pluys  an  evon  greater 
rdlv  Üimi  in  the  bleiitiorrlupa  of  luiiilt^.  There  is  perhaps  no  other 
diwwo  in  which  the  ri;furou8  carrying  out  ot  prophylactic  treatment 
«oald  afford  more  gratifyinff  result«  than  in  blennorrhu-a  of  the  urv- 
born,  which  might  iu  this  way  be  niaile  to  disappeur  almost  entirely. 
The  principle  whiu-li  lies  ut  the  foundation  of  propbylaxifl  jg  the  aroid- 
ancc  of  infection  during  parturitiüD.  To  this  end  the  VHgitia  tjhould 
be  cleanaed  as  well  as  jmsetble  by  antiseptic  injections  directly  beforo 
purturilion,  a  procedure  which  id  also  adrigable  on  other  grounds. 
As  K>on  a^  the  child  ta  boni,  the  lidä  white  still  closcil  are  to  be 
wiped  off  carefully  with  a  clejin  rug.  \rhile  the  first  bath  is  being, 
given  the  child's  eyes  should  not  be  wet  with  the  water  of  the  bath. 
Ai  soon  as  the  child  has  been  wrapped  tip  after  the  bath,  the  eyos 
sfaoold  again  be  cleainseil  with  clean  water  and  with  a  piece  of  cloth  or 
OOtCon  dceigned  for  this  purpose  expressly,  and  then  a  drop  of  two-por- 
euit  silver  solution  dropped  into  each  eye.  By  this  procedure,  which 
WM  devised  by  Cred6,  bleDuurrbuui  of  the  newborn  can  be  avoided 
almoet  to  a  certainty. 

BlmBoribo-a  of  the  oewbom  tidongs  among  the  diüeoües  of  fmjurnt 
oacunvDice.  Tlie  majority  of  {mrj^iint  nnmen  Imve  rtLtnrrli  of  Die  ra/fiitn  with 
a  naeou»  or  purutrnt  iliarhttrge,  lo  the  gr<_>iil«r  portion  of  tlu-iw  caccit  wo  have 
to  do  witli  a  lx.'Di|*n  va^oal  catarrh,  id  a  sniall'er  portion  willi  a  vinilent.  ratarrh 
(jPMorrticea).  lo  individual  case«  the  distinction  lx'tw<^-ii  Ix-iti^^n  nud  virult-nt 
is  difflcult  or  impoasible,  for  which  reajiOD  prophf  lactic  tnratment  ought  to  be 
carried  out  in  all  oaHe«. 

The  trequunc}-  of  ophthalmia  nmong  the  children,  before  the  bitrndiirtion  nf 
prophylactic  treatment,  varied  from  one  to  tfreuty  per  cent  Id  different  lying-in 
— labMshroeot*.  Amoog  thcw  aru  comprinei]  light  and  wverr'  cajii>!i.  In  the 
foniwr,  ordinarily  no  fronomcei  »n.-  found  tn  the  M'Cirtiuti,  although  pneumu- 
rocri  are  often  jircM^ut  (Parinaud,  >lurax>;  thew  cmm»  are  hvnce  not  to  be 
rvgiHod  as  blennr>rTba<a.  Conjectumlly  these  are  the  ca^r*  in  which  the 
mothar  haa  a  heniKn  catarrh  of  IIh?  vagina.  Of  the  suvcn-  wses,  tluHW  of  blvn- 
norrbcm  pru{ier,  n  tx-rtain  number  ^  blind  on  account  of  the  failure  to  treat 
ll»sni  la  fratoo.  m  that  a  very  considerable  number  of  cases  of  UlindncM  arc  to 
he  laid  to  Ihr  account  of  tht«  diaeaee.  In  the  asylums  for  the  blind  of  Oennany 
aod  Aoiitria,  th<Mo  who  are  rendered  blind  by  blennorrbo}a  ueonntoruni  form 
more  than  a  Ihir«l  piirt  of  the  whole  number;  on  the  whole,  lh<tse  who  arc 
ntiil^red  btinil  in  thiH  wny  certainly  constitute  more  than  the  tenth  part  of  nil 
living  blind  pt-nmn».  The  number  of  the  blind  in  Europe  i»  reckonwl  at  m'tro 
than  three  hnndnd  thousand.  If  blennorrhora  nconatonim  were  made  to  dia- 
ajilicar  from  tin*  mum*w  of  bliitdnes«  by  univeratlly  rnrryin);  out  a  pm|it)y]actic 
UvalneDt,  titer«  would  be  ia  Europe  alooe  at  least  thirty  thoumind  fewer  blind 
pfrnple. 

Ttait  prophylaxis,  as  intnxiueed  into  practice  by  Credit,  in  acluall;  efficient, 
\m  proved  by  the  following  data  :  Cred^  formerly  had  in  the  Leipoic  Lying-in 
A^luta  on  an  average  in  the  whole  numbiT  of  nt-wlwrn  10.8  per  ci'nt  of  caws 
nf  NenniirrhttHi  ni'oimlnriim  :  after  th«  intn)diirti[>n  of  hi-<  prophvlitrlic  method 
tlie  ourobi:!  sank  to  U.  1  to  0.3  per  cent.    Other»  have  Blmiliir  favorable  results 
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to  record.  Unfortunately,  up  to  tlie  present  time,  the  prnplbvlasi»  f>f  Iil«nnor> 
rhfpn  liaB  tint  bevn  ^[■iifirnlly  inlnxliiecd  by  luw :  it  hs»  ni<;rc]>'  bovn  l>ruu^lit  inlu 
Ufttf  in  Ijrinif-iii  ei'tabliHhmeiits  nnd  uUo  in  the  private  procticv  of  many  plt)'»)- 
ciunM,  w  hile  to  the  viiÄt  mnjariiy  nf  children  it  i»  not  npplied  nt  all. 

•  <^>fMl^!'»  prupliylnctic:  t rent mt' lit  ucts  a»  ii  prutectiun  againift  infvction  during 
purtui'ittuD  only.  Itifcctioa  ciin,  honi-vtr,  talc«  place  wen  fHrlivr ;  cliildrvo 
hHTe  been  known  to  come  into  the  worlil  with  a  bleiinmrhafii  Blrctuly  fully 
ttevelo|K4d — in  fact,  with  the  <ujrnRa  lUready  ileütroyed.  Furthennore.  afritnKt 
«ulMtKtUL'Dt  iaft'Clion  by  tht-  vngioiil  ».«iretion  of  the  raothry,  or  by  other  rbiU 
dren,  other  mpfi-tiiri-s  wiU  hiivi.'  lu  be  adopted,  luiiuu^  whitli  -^n-al  L-lciinliiiit«  is 
to  Ik!  mui^ncd  the  tirst  ]iltiL-e.  In  foumllinK  anyluruii,  iafantu  inft-'Cted  with 
blennorrhea  «hoiild  be  i>nlatcd  from  the  rat.  as  othcrwiiw!  infectioti  will  fre- 
quently take  itlaec.  In  tlie  Vienna  Fiuindling  A»ylura,  during  the  year«  18M- 
•fiO,  no  less  than  fourteen  huodred  und  thirteen  children  were  first  attacked  by 
blennorrlioen  while  in  the  asylum,  and  hcnee  caucht  the  infeetiuu  in  the  latter. 
In  infants  after  thu  mibwdenee  of  the  acute  inuanimatmn,  a  chronic  hy|MT- 
trophy  of  the  conjnricIivH  (tliponic  biennorrhtBa)  develoi«  much  let*  frecguenily 
than  in  adult«.  On  the  other  hiind.  after  wver«'  dLsrs  of  blcnaorrhiBa  neona- 
tonim,  the  conjunctiva.  c.HpcciBlIy  in  the  rutroturwil  fold«,  often  aei|uire«  a  deli- 
cately cicatricial  cbaracler,  which  reiuuiutt  fur  life. 
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III,    CONJUKCTIVITIS   TllACnOMATOSA. 

13.  Traclioma,  like  acute  blenuorrJiooa,  is  an  inftammation  of  the 
conjunctiva,  which  origiuate«  by  infection,  and  produces  an  iiifecuoiis, 
ptiriilcnt  accretion.  It  is  distinguished  from  aciile  b1eiinorrlij>a  prin* 
cipally  by  itji  «hronie  couree,  in  which  is  developed  an  hvpcrtropliy  of 
the  conjunctiva,  that  forms  the  most  charactorietic  symptora  of  tracho- 
ma. From  the  roughncas  of  the  conjunctiva,  caused  by  this  hyper- 
trophy, tht?  diseaftB  has  in  fact  received  its  name* 

Symptoms. — The  patientö  complain  of  aensitireneBS  to  ligbt.of  lach- 
rymation,and  of  sticking  together  of  the  lids;  pain  and  visual  disturb- 
anceft  are  also  often  present.  The  examination  of  the  eye  show«  that 
the  latter  U  less  widely  o^ieiUH],  jinrtly  hecaime  of  photophobia,  partly 
becauBc  the  heavy  upper  lid  hangs  lower  down.  After  everting  the 
lids,  we  see  the  conjunctiva  of  the  tarsns  and  also  that  of  the  fold  of 
transition  reddttned  and  thickened;  its  eurfnco  at  the  same  time  has 
become  nnevon  to  a  varying  degree.  Theue  changes  are  to  be  referred 
to  an  hypertrophy  of  the  mucoua  membrane,  whicli  occurs  under  two 
different  forms. 

The  /frs/  form  consista  in  the  deveiojimeiit  of  the  so-called  papillae. 
These  are  elevaiions  uewly  formed  on  the  surface  of  the  conjunctiva, 
which  ponnequently  appewrB  velvety,  or,  if  the  piipillip  are  large,  up- 
penra  f^tndded  witli  coarse  granules,  with  «mall  nodules,  or  even  with 
raspborry-Hkfl  projections,  the   thickening  of  the  conjunoliva  being 
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to  gnat  iliat  the  eitbjiu^ont  Meibomian  glands  are  no  longer  vitdlilQ 
thrtHigh  it  This  kind  of  hypertrophy,  which  is  called  the  papiUflrtf 
form^  is  found  exclusively  in  the  tarsal  conjunctiva  (Fig.  34  J).  It  ia 
■Iwars  mo«t  clearly  pronount^cd  on  the  uppctr  lid,  Trhich  therefore 
must  be  erertcd  iu  making  the  dingno«iä  of  the  trachoma. 

The  Mcond  form  of  hyj«rlrophy  is  characterized  by  the  prewnce  of 
tha  tnchoma  granulee.    These  are  gray,  trangliiceut,  roundish  bodies, 
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Pte.  M.— ScauuTN?  taerto»  rnmicuii  tmr  Lim  Am  Btkbau.  iA.  n  Bccnr,  B.  ut  Ou 

TxArHnMAI. 

<■  ■>«»«  tlM^  -mttj  In  «lilch  th#  two  roniin  cif  h>  wHropbr  «f  tli«  conjunctiva  tr*  dMrlbitlMl 
MW^flhr  Mfparatr  dtTisl.  iiiH  vl  the  Ulttr  ;  B.  lilt-  i>U|^  of  H-qu<^l»  of  trairhraiM  ;  *.  *,. 
i!|iMu«B :  u.  o,,  fiimiw  hfiwrrn  ilu-  hmw  nnrt  Hip  lid  (kuIcim  nrbiu>-|«lprhr«lia'i :  rf.  rf|. 
aovrrtBjt  M"*  :  •?.  cW«  I»  llw'r  i>rr^t-r  [■•»lltou  ;  r,.  i-illa  lumisl  towMrd  th*  curm«  .  r.  fr»* 
bofthr  erf  Ibp  ltd.  wlUi  Ih^  Uurtrr»  of  i|>r  initirr  ■«(!  loww  Ikls  runnUiic  iiorBDrl  and  U»  po»- 
uvtor  nwrflnaof  th«  IbU  amtc  :  r,.  fm- honlpr  of  ihr  lid.  tivikltif  backward,  «od  irUh  tu 
poalrfflar  nwrKln  nniDdnl ;  r.  tanm  Ihk-krnral  hi  InnilrBtkin  and  corprrd  with  tlx^  «vlrrtj 
«Mi^BCttra  laiKl ;  ',.  lanua  iJilnnnl  'alr->(*ttli-<.  Wnt  ai  an  wikI»  n*«r  i»  rrtv  trxlrpcnilv, 
•ad  wtrrmA  wUh  hhooiIi  »rttli^-liijm  :  /.  fornix  «iih  tiimiirrnus  inu-'boma  trraniilalloivi.  T, 
tBlk^Cntrttnf  Ih*  MMiJtiarflva  :  /|.  f(>niii  ttnnvith.  «itlintit  ttiliUi«>iiiblof>bnr>.in  yOAlirliMt : 
p.  Ihlek  pannua  rorrrln;  Hi«  upprr  lialf  of  thi-  tronipa  ;  jr, .  a  aliniakt'D  jtannua,  Fjn«iulliic 
VM«  Um  «hikle  enriML 

vhieh  ptifih  Up  th?  moet  snperficml  layers  of  the  conjiinetira  in  the 
form  of  a  liemiisphere.  and  are  Tisihie  tlirongb  the  coujunt^tiva.  On 
•ocoont  of  their  trani>Incent,  seemingly  gelatinous  character,  they  have 
bMii  likened  lo  the  eggs  nf  fmg.spawn  or  to  gralnfi  of  lifiilod  «igo.  They 
Are  found  principally  in  the  foIJ»  of  transition  (/,  Fig.  'i^  A)^  in  which 
they  are  imbedded  in  Fuch  numbers  that,  when  the  lower  lid  is  drawn 
down,  the  fold  projeetsasathick.rigtd  swrlling,  at  tbo  «nmniit  of  which 
w«  Bomrtimcs  see  tlie  graniilea  aminged  in  niws  tike  n  string  of  pcnrls. 
In  the  oonjonctiva  tarsi  the  trachoma  granules  are  less  readily  vinible. 
They  »re  unnller  in  this  »itnation,  and  ran  not  push  the  conjunrtiva 
np  becwue  the  Intter  is  rery  closely  adherent  to  the  tarsus.     Elere, 
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tlioroforo,  tlicy  genomllT  npppftr  ufi  Bmflll.briglit-jellowiah  points,  which 
are  situutcd  deeply  iü  tlic  diucous  memhrane;  quit«  often,  tlioiigb, 
thoy  aro  hiddea  from  sight  altogether  by  the  development  of  the  pa- 
pill».  Trachonia  granules  are  often  found  iu  the  eemihinar  fold, 
more  rarely  iu  other  parta  of  tlie  conjunctiva  of  the  eyeball.  This 
variety  of  proliferation  of  the  conjuuctiva  is  called  the  ffranuhr  form. 

The  two  forms  of  proliferation  of  tlie  conjunctiva  Bouietimee  occur 
separately.  In  the  great  majority  of  uase-Sj  howerer,  l«tth  are  found  at 
the  same  time  in  the  eame  eye,  and  so  distributed  that  in  the  conjunc- 
tiva of  the  lids  the  most  prominent  feature  is  tlte  proliferation  of  pa- 
pillB.%  in  the  fold  of  transition  it  is  the  furniation  of  tntchoma  granules 
(Fig.  24  A).  The  conjunctiva  of  the  eyeball  ia,  in  light  ciwes,  un- 
ftJberod,  but  when  the  irritation  is  more  intense  bHow»  a  coarsely  reticu- 
late injection.  The  conjunctiva  discharges  &  purulent  secretion,  tbo 
quantity  of  ^hioh  ir  more  abundant  in  the  frt'jtb  cases  and  in  tboeo 
atiendcil  uiLh  uiarked  sym]itom8  of  irritation.  In  older  cases,  on  the 
contrary,  and  in  thoao  which  run  a  more  sluggish  courso,  it  is  rcry 
scanty. 

The  disturbance  of  sight,  of  which  many  juiticntfi  complain,  is 
fotindod  iijion  a  complication  nffccting  the  cornea,  and  appearing  under 
two  different  forms,  pannus  and  ulceration,  which  Tcry  frequently  occur 
together. 

Fanmis*  traehomatoius co\ms\&  in  tbo  deposition  upon  the  surface 
«f  the  cornea  of  a  newly  formed,  brawny,  vascular  tissue,  which  pushe« 
its  w.iy  from  liie  edge  tnward  the  ceitler  of  the  cornea.  At  tlie  spot 
where  tlie  pannus  u  located,  the  surface  of  the  cornea  ia  tmoven  iind 
studde<l  with  fmo  projections,  and  there  is  a  gray,  translucent,  supcr- 
öcinily  situnled,  cloiuly  mfis»,  which  is  traversed  by  numerous  vessels. 
The  latter  spring  from  the  vessels  of  the  conjunctiva,  which  pass 
over  the  limbus  and  ont  upon  the  cornea,  and,  after  arriving  within 
the  pannus,  branch  in  an  arborescent  fanhion.  The  pannus  ordi- 
narily  begins  its  development  at  the  upper  margin  of  the  cornea,  «id 
cover  first  the  upper  half  of  the  latter  {p.  Fig.  24  A).  Quite  often 
it  terminates  below  in  a  sharp,  straight,  horizontal  border.  After- 
ward pannus  develops  at  other  portion«  of  the  comeal  margin,  until  at 
length  the  entire  cornea  is  covered  liy  it.  When  |iannua  i»  pretty  fully 
developed,  the  iris  likewise  participates  iu  the  inflammation  (iritis). 
Disturbance  of  vision  sets  in  as  soon  ait  the  pannus  has  advanced  into 
the  pupillary  area  of  the  cornea — that  is,  in  that  n-ginn  of  the  latter 
which  lies  directly  opposite  the  pupil.  If  this  region  is  entirely  cov- 
ered by  pannus,  vision  is  reduced  until  it  is  limited  to  the  recognition 
of  large  objects,  or  even  to  tlio  mere  ability  to  distinguish  between 
light  and  darkness  (cpiantilative  vision). 
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The  uL:i>r$  of  the  cornea  either  develop  at  a  spot  that  I'a  olhcririae 
,^aerai»l,  or  thvy  oc-cur  id  coniicctioii  with  puiiuiiA.  In  the  latter  case 
Ijr  are  found  principally  at  the  free  border  ot  the  pannaa,  more  rarely 
within  Ihe  latter.  Since  their  character  agrees  with  that  of  ulcers  of 
the  corooa  gcQcrallj,  a  more  detailed  account  of  them  will  bo  given 
umlvr  tb«  latter  head  (jfg  32  et  seq.). 

C0UT86. — This  is  of  the  following  charneter: 

The  liTpertropliy  of  the  conjunctiva  Kn»'"olly  incrcaws,  growing 
■teftdil;  greater,  until  it  hae  reached  a  certain  heifiht,  which  is  not  the 
nine  in  all  case«.  Then  it  disappears  aguin,  step  by  stt'p,  white  a  ciou 
thctal  state  of  the  conjunctiva  with  contraction  takes  its  place.  In 
Xhu  way  the  trachoma  Ja  cured  in  the  sense  that  the  H]>pcinü  morbid 
pnona  has  come  to  an  end.  Xcvt-rtleleis,  the  conjunctiva  has  not 
become  normal  again  by  any  means ;  on  the  contrary,  it  bears  upon  it 
laating  marks  of  the  disease  that  has  poRwd.  namely,  the  .«igns  of  a  cica- 
trictaJ  coiitriicliuii  whit-h,  in  many  inetlaiieeä  enljiijg  other,  adflitional 
eoDseqaencct,  inch  oa  we  will  group  together  under  the  phraae  **  the 
•tftte  of  Reqnet»  of  trachoma."  The  more  considerable  the  degree  which 
the  hypertrophy  of  the  cutijunctiva  attaina,  tlie  greater  and  more  strik- 
ing IB  the  contraction  o[  the  hitter,  and  the  longer,  too,  is  the  duration 
of  the  di«euet  which  in  nimt  rases  in  counted  by  years.  The  object  of 
the  trcmtment,  therefore,  must  cunsist  in  checking  the  hypertrophy  of 
the  conjunctiva  while  it  ig  developiug,  as  thus  butti  the  duration  of  the 
düeaM  is  shortened  and  its  evil  consequences  also  are  reduced  to  a 
■mailer  amount. 

In  the  eonjuurtiva  tarsi,  the  beginning  of  the  fontiiition  of  cica- 
Iricn  iabetukoued  by  a  fow  narrow,  whitish  stria!  {tine  cicatricial  bands), 
jlich  wc  sec  emerging  in  tlic  midst  ot  the  reihlened  and  thickened 
ijunciira.  Those  atriaj  gradually  become  more  nnmeroua  and  unite 
to  fomi  a  delicate  network,  the  meshes  of  which  are  occupied  by  red  is- 
laads — that  is,  by  those  portions  of  the  conjunctiva  which  are  still  hyper- 
Mnicand  hyi^rtrophicd.  Little  by  little  the  cicatricial  lines  grow  stead- 
ily brooder  and  the  islands  that  tliuy  inclose  steadily  narrower,  until  at 
Itngtb  that  condition  is  produced  in  which  the  conjunctiva  of  the  tarsus 
has  become  perfectly  pale,  thin,  and  smooth.  The  cicatricial  condition 
of  the  conjunctiva  correaponds  in  extent  and  intensity  to  the  amount  of 
hypertrophy  that  has  preceded  it.  In  those  coses  in  which  the  hyper- 
trophy of  the  conjunctiva  has  attained  a  considerable  height  in  certain 
Rpotü  only,  it  is  also  oidy  at  these  sjmts  that  deep  cicatrice«  remain 
after  thr  trachoma  lias  run  its  course,  while  those  parts  of  the  conjunc- 
lir»  which  were  «imply  infiltrated,  or  were  hypertrophic  to  only  a  very 
dight  degree,  return  to  the  normal  stiitt*. 

In  the  conjvndira  of  the  fornix  the  same  conversion  of  hyper- 
trophy into  cicatricial  contraction  takes  place.  Only,  the  external 
phenomena  arc  Bomewhat  different,  in  conformity  with  the  different 
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oliaracter  of  the  conjnnctiTa  in  tliia  siliiatiou.  Here  we  do  not  see 
any  whitish  bandit,  but  we  tind  tliat  the  thick  Ewellings  which  are 
formed  by  the  hypertrophic  fold  of  trantiition  are  becotniog  grndualtj 
thinner  and  flatter.  Asstx-iulcd  with  tlii»  jirowss,  hihI  ])roceediug  with 
it  Htep  by  ätcp,  18  a  condition  of  contraction  taking  place  in  the  con* 
jiinctivB,  a  condition  which  ateadily  increases  until  even  the  folds  that 
in  the  normal  eye  are  present  iu  the  fornix  »re  snvoothed  out  and  Uis- 
ap}>ear  (Fig.  24  ^,  at/,),  The  conjunctiva  has  grown  pale, and  a  deli- 
cut«  btiiish-white  coating  Is  witQess  to  the  eicatrieial  character  of  its 
superßcial  layers. 

PanuuH,  provided  tliat  further  changes,  such  as  will  be  described 
later,  have  not  occurred  in  it,  is  capable  of  oomplet«  retrogression,  m 
that  the  cornea  can  reacquire  its  normal  transparency.  Ukers  heal, 
leaving  behind  them  ehiuily  spot«,  the  influence  of  which  upon  Tision 
is  dependent  upon  the  «[egrtn;  of  their  opaqueness  and  also  upon  their 
situation  within  the  piipillury  area  of  tho  corner. 

The  morbid  changes  in  the  conjunctiva  and  cornea,  which  are 
characteristic  of  traclioina,  vary  so  greatly  in  their  inten.niy  that  it  will 
be  necessary  to  distinguish  the  cases  into  those  tliat  arc  light  and  those 
that  are  SGVoro.  In  the  lightest  oases  the  hypertrttphy  of  the  conjunctiva 
ia  small  and  the  cicutriciid  foruiatiou  that  succeedn  it  is  con-esiwndinglj 
insigriißcant;  bo  much  so,  perhaps,  that  it  may  scarcely  be  possible  any 
longer  to  make  the  diagnoäia  of  tmchonm,  if  some  time  has  elapsed  since 
it  occurred.  When  once  the  cornea  has  become  implicated,  the  case 
must  always  be  characterized  as  severe.  It  must  be  remarked  how- 
ever: (I)  That  the  symptoms  of  irritation  do  not  always  by  any  means 
bear  a  tixed  proportion  in  the  objective  rhanges;  cases  with  very  great 
hypertrophy  of  the  conjunctiva  and  thick  punnus  often  running  their 
course  without  inflamnmtory  accidents  and  vice  versa.  (2)  That 
similarly  no  fixeci  roJution  exists  between  the  changes  in  the  conjunc* 
tiva  of  the  lids  und  tlioso  of  the  cornea.  W«  we  cas4>j*  with  very  pro- 
nounced proliferation  of  the  pulpebral  conjunctiva  without  pannus, 
and,  01)  the  other  hand,  cases  with  panniia  and  ulcers  associatiHl  with 
a  trifling  affection  of  the  conjunctiva.  (3)  Tn  one  and  the  same  ease  , 
the  course  is  often  very  variable,  in  that  sometimes  intermissions  or 
even  spoutaneoua  partial  recoveries,  sometimes  relapw-s  and  exiicerbn- 
liona,  occur.  The  luttor  are  surely  to  be  exjiccted  if,  in  a  ca«e  that  has 
been  improved  by  treatmeut,  treatment  is  too  soon  discontinuefl ;  bnt 
it  is  noticed  that  they  also  occur  without  any  known  cunse  under  ap- 
propriate treatment  properly  carried  out.  Tlius,  a  suddenly  occurring 
mpplcmcntal  attack  of  panriua  can  in  a  short  time  annihilate  the  results 
of  months  of  treatment. 

It  is  not  only,  however,  with  regard  to  the  int«nsity  of  the  morbid 
changes,  but  also  with  regard  to  the  awifincss  with  which  they  take 
place  that  such  great  variety  prevails,  and  the  same  is  true  of  th 
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■Dcimtod  STinptoms  of  irritatioo,  which  are  usually  the  more  considor- 
•blv  the  more  rapid  the  progress  of  the  diKoase.  In  the  majority  of 
CMea  the  disemte  «cts  in  with  moderate  sympLums  of  irritation — photo- 
phubia,  Ischrymation,  pain — vrliich  augment  with  the  increase  in  tiie 
objttrtive  changes.  Nut  infrequently,  however,  tmehomn  develops  ao 
imntliovrly  thai  for  a  long  time  thme  whom  it  liaa  attacked  are  not 
•wmre  of  it.  Such  persons  sometimes  do  not  have  their  attention 
called  to  their  disease  unlit  tlie  punntts  &»  it  covers  the  cornea  Ix-gins 
to  diftorb  their  »iglit.  I'hcjte  case»  belong  as  a  rale  to  the  granular 
form  of  trachoma.  When  the  people  living  in  harracka,  sohools,  etc., 
th»t  ore  infected  vith  trachoma  undergo  medical  cxainiuation,  there  is 
•IwayB  found  a  number  of  inmates  who  do  not  complain  of  any  troubles 
whatever  and  who  regard  themselves  as  perfectly  healtliy,  while  exam- 
iaation  shows  in  the  folds  of  transition  a  very  coneidorablc  develop- 
ment of  trachoma  granules.  In  contrast  with  cases  running  this  in- 
sidious course  are  the  cases  of  what  ta  called  acufr  trnchoma.  In  these 
the  disease  begins  with  very  violent  inflammatory  accessories;  the 
(edema  of  the  iide,  the  great  swelling  of  the  conjnnctiva,  the  profuse 
pandent  secretion  would  atmnst  lead  tts  to  imagine  the  case  to  be  an 
acute  blennorrhiiii.  The  ci>rrt>ct  diagnosis  can  he  nmde  us  a  rule  by 
oar  finding  the  conjunctiva  studded  with  numerous  trachoma  grannies. 
Rut  if  these  are  al)«ent  during  the  first  days  of  itlnos»,or  if,  because  of 
the  great  swelling  of  (he  conjunctiva,  thoy  are  not  apparent^  the  subee- 
quant  course  of  the  disease  may  bo  the  only  thing  that  can  clear  up  the 
itatnre  of  the  latter;  which  it  does,  since  the  hypertrophy  of  the  con- 
JBDOtira,  that  is  characteristic  of  trachoma,  soon  develops.  Such  acute 
ca«M  occur  chiefly  during  the  prevalence  of  an  epidemic  of  Iraclionm; 
Ihej  are  dangcrouä  to  sight  not  so  much  on  an^ount  of  pannus  as  of 
oortieul  ulcers,  that  make  their  appearance  during  the  acute  stage. 

14.  Stage  of  Sequel»  of  Trachoma.— It  is  only  the  lighu*st  cases,  or 
those  that  oome  under  treatment  early,  that  arc  completely  cured.  In 
other  oBsra  tltere  are  left  sequeln\  which  are  accompanied  by  a  |>er- 
manent  impairmeut  of  the  eye.  These  affect  either  the  lids  and  coii- 
juactiva  or  the  cornea.    They  are  as  follows : 

1.  l>islcrtion  of  the  lulu  with  faulty  disposition  of  the  cilia.  The 
distortion  is  pro'Iuced  by  the  cicatricial  contraction  of  the  conjunctiva 
and  the  tarsus,  as  a  n*sult  of  which  the  tarsus  bends  in  such  a  way  as 
to  be  convpT  anteriorly.  Thia  distortion  is  recogni7,abln  even  from  an 
inspection  of  the  lids  while  in  situ,  from  the  fuct  that  they  bulge  more 
Uian  usual.  It  appears  still  more  clearly  on  everting  the  lids,  especially 
in  the  upper  Hd,  in  which  the  distortion  i«  always  more  pronounced. 
Wtf  (ind  the  conjunctival  surface  of  ihii!  lid  traversed  by  cicatrices. 
among  which  one  that  is  particularly  striking  is  a  cicatricial  band 
which  mn*  in  the  form  of  a  narrow  white  line  two  or  three  millimetres 
above  the  free  edge  of  the  lid  and  parallel  with  it.    Along  this  lino 


there  is  a  furrowlike  depresMon  jirojucihl  by  the  drawing  in  of  tlie 
conjunctivu  und  the  taraua.  On  everting  the  lids  we  ffel  that  oor- 
rcspondiug  to  this  «pot  there  is  an  angular  bend  cf  the  tarsus  (^g^  Fig. 
34  B),  wliioh  lies,  therefore,  in  the  neigh borlitKiil  of  the  free  border  of 
the  lid.  From  this  boniliag  of  the  tursii»  thu  whole  lid  awiuiroa  a  boat- 
like or  bowllike  shape. 

The  canae  of  the  distortion  of  the  tarätm  lios  partly  in  the  cicatricial 
contraction  of  the  conjtintTtiva;  for,  na  the  r-onjmiciiva  gnma  shorter 
uiK)n  the  posterior  surface  of  the  Uir)<tis,  it  lends  to  bulge  the  tatter 
forward.  But  tho  diätortiou  is  mninly  produced  by  changes  iu  the 
tnrsug  itself.  The  latter  is  as  miich  the  seat  of  innnnimntory  inHItra» 
lion  in  severe  caaoe  of  trachonia  as  is  the  conjimciivH  itself.  It  is  hence 
increased  in  size  and,  when  we  evert  the  lid,  we  feel  that  it  is  thicker, 
wider,  and  at  tho  same  time  less  pliable,  so  that  eonietinies  the  eversion 
of  tho  lids  is  rendered  considerably  more  dilücult.  From  such  a  state 
of  things  tho  experienced  observer  woiiUl  inter  that  ho  has  to  fear  a 
subsequent  distortion  of  the  tarsus  with  its  const>qnence8.  The  iofil- 
traliou  and  thickening  of  the  tarsus  arc  great«st  near  its  lower  margin, 
along  the  line  at  which  tho  hlood-vc-ssels  piissiug  to  tho  conjunctiva 
from  in  front  perforate  the  tarsus  (see  page  39  and  Fig.  vJl,  rp). 
There  is  no  doubt  but  that  it  ia  chicÜy  along  these  vessels  that  the  in> 
tlammatory  inGltration  makes  its  way  from  tho  conjunctiva  to  the  Ur- 
«us.  Ilence^  cicatricial  contraction,  which  succeeds  tho  infiltration  and 
which  niakeA  the  whole  tarsus  thinner  and  narrower,  is  greatest  at  this 
spot  and  pruduceti  there  un  angtdiir  bending  of  tlie  tarsus,  correspond- 
ing to  which  is  the  cicatricial  line  tlint  is  seen  running  horizontally 
upon  the  conjunctiva  tarsi,  and  the  position  of  which  accordingly  agrees 
in  general  with  tlmt  of  the  kuIcuh  eiihtursulis  {intscnt  in  the  norninl  lid. 

The  immediate  con^^equence  of  the  distortion  of  tlie  ltd  is  an  altera- 
tion iu  the  position  of  its  free  border  and  of  the  cilia  springing  from  it 
Iu  the  upper  lid  the  froe  border  no  !nii;;er  looks  straiglii  downwanl,  but 
downward  aud  hickwanl  (inward).  The  internal  margin  of  tlie  lid, 
which  in  tho  healthy  state  is  sharp,  become*  rounded  off  ("  worn  down  ") 
and  is  no  longer  to  he  recognized  with  distinctness  (Fig.  2-t  /y,  r,), 
this  being  due  partly  to  the  way  in  which  it  is  drawn  by  the  contract- 
ing conjunctiva,  partly  to  the  pressure  of  the  eyeball  upoti  it  Ky  tho 
turning  inward  of  the  freo  border  of  the  liil  the  direction  of  the  cilia 
(c,)  i»  changed,  so  that  they  now  no  longer  look  forward,  but  look 
downwanl  and  backward,  and  touch  the  surface  of  the  cornea  {irichi- 
tuts).  Another  factor  besidej»  the  distortion  of  the  tarsus  that  con- 
tributes to  this  false  position  of  the  cilia,  is  the  tension  which  tho  con- 
tracting conjunctiva  eierts.  This  teml«  to  draw  the  skin,  and  with  it 
tho  cilia,  over  tho  free  border  of  the  lid  and  up  upon  the  iiosterior 
surfac«. 

It  the  distortion  of  the  lid  progre&ses,  the  entire  border  of  tho  lid 
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turns  bnckward  nnA  «»trojiion  is  prodiicecl.  In  tridiiRsia  and  onlropion 
alike  titers  is  a  pciriiiuiifiil  (.xttulitioa  ol  irritation,  whicli  is  excited  and 
maintained  in  the  ejo  br  tbe  couatnnt  contact  of  the  cilia  vith  tli« 
comcA;  if  thi;?  (^oni)ition  ls8l^  any  lenfilh  of  time,  diseases  of  tht.*  corncn 
make  thi^tr  apjieiimuce  a»  ii  roiiM'qiK-tKru  uf  tlie  niei.;haDicHl  injury  pro* 
duccd  br  the  cili»  (»cc  g$  :U  und  -U). 

Th«  oppoitit«  kind  of  nnomaly  of  position  of  tbe  lid — that  iti,  it« 
turning  outward,  or  rclrupiun — »Ihii  ot^ciirH  ad  a  result  of  tnichoniu.  Tho 
caan  of  ihia  is  that  the  coujunetira,  when  it  is  tliickened  and  has  un- 
dergone gi'eat  proliferation,  crovdg  tho  lid  away  from  the  eyebull ;  the 
oontiBction  itf  the  imiM^nlar  fibers  of  the  Drbiriitnris  then  sufflces  to 
complete  the  eversion  of  the  lid.  This  kind  of  ectropion  is  usually 
found  only  in  the  lower  lid  (see  §  111). 

S.  Symbif^iharoti  Postet-ius. — When  the  cicatricial  contraction  of 
the  conjunctiTd  reacho«  a  hi^h  degree,  tho  folds  of  the  region  of  tmn- 
aitioD  daiten  out  completely;  the  conjunctiva  passes  direrily  from  tho 
lid  lo  the  eyebftll  (/,,  Kig.  24  B).  Jf  the  lower  litt  is  drawn  down  with 
the  finj^r,  the  conjunctiva  stretches  tightly  in  the  form  of  a  vertical 
fold  between  the  lid  ond  the  eyeball,  and  if  tho  lid  ia  drawn  down  still 
farther,  iIhj  eyeball,  Wing  fusiencd  tightly  to  it  by  the  conjunctiva, 
must  follow.  Tbiü  condiuon  is  characterized  as  Symblepharon  po»> 
teriua  (we  §  '23).  In  particularly  severo  cases  tho  lover  half  of  the 
coujuDcth-al  sac  U  reduced  to  a  shallow  groove  between  the  lid  aod  the 
erebaU. 

3.  .Vermis  Cimjunctii^a. —  T\na  condition  develojis  when  tho  con* 
junctiv»,  owing  to  excessive  atrophy,  l»ise«  its  secretory  functions.  A 
•toadj  diminution  in  the  hichrymal  secretions,  wliioh  occurs  at  thesania 
time,  enutributr«  to  the  production  of  the  xemiiiH.  Xenitiis  manifests 
iucif  by  the  following  signs :  The  secretion,  (ortnerly  copioua,  now  be- 
comes steadily  scantier  and  assumes  a  tongh,  sticky,  vi»cid  character. 
In  conjunctitin  with  this,  a  feeling  of  dryness  develops  in  the  eye. 
Sobieqncntly  there  appiiir  on  the  coujunctivn  tarsi  several  dry-looking 
places,  to  which  the  lachrymal  fluid  can  not  adhere  any  more  than  if 
tb*t  were  smeareii  with  greaßc.  This  condition  lends  to  spread,  until 
tinalW  the  conjunctiva  may  be  affected  by  it  throughoot  its  whole 
extent  l*lie  corneji,  which  as  a  rule  has  become  partly  cicatricial  from 
previous  ponnus  and  nicers,  likewise  sulTers  from  the  deficient  moisten- 
ing ;  its  opitbelium  liecomes  thicker,  epidermoid,  dry  upon  tho  surface, 
and  hence  opaque.  I'hus  is  produced  that  melancholy  condition  whii'h 
is  called  rernpnthitlmun  and  which  form«  the  worst  termination  of 
trachoma;  the  eye  is  rendered  incnrably  blind,  is  disfiguring  to  its 
poiSOMDr,  and  in  addition  keeps  torturing  him  with  a  constant,  very 
tormenting  sense  of  dryneM  (see  g  24,  Xerosis  Oonjnnetlvie). 

4.  Conivftl  '"-^Jrtfi/fW.— These  are  after-effect»,  both  of  ulcers  of  the 
icA  and  of  pannus.     A  recent  pauuuB,  it  is  tntc,  can  disappear  com- 
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[jU-tcIy  by  a  process  of  resorption,  io  that  the  cornea  reacquires  it«  nor- 
mal transpurency.  But  often  further  changes  take  phice  in  t)ie  punniiB, 
which  render  iis  complete  disappear» nee  impossible.  Amonf^^  them 
to  bo  reckoned  in  the  first  place  («)  the  trannfornuition  into  conHeciivg 
tüsue,  which  the  pannus  undergoes  if  it  lasts  for  u  long  time.  In  this 
the  same  change  takes  place  in  the  punnus  an  m  the  trachomatous 
(wnjunctiva,  a  portion  of  the  round  cells  of  which  the  paDoua  is  com- 
posed growing  into  spindle-cells  ami  filially  into  connectire-tissai 
flbera.  As  a  consequence  of  this  the  pHunus  becomes  thinner,  its  sur- 
face grows  aoiooth,  the  vessels  with  a  few  exceptions  disappear,  and  at 
length  the  pannus  is  transformed  into  a  thin  int-mbriLiie  of  conneclire 
tissue  which  covers  the  surface  of  tlic  corm-u  und  huitlly  admits  of  fur- 
thttr  resorption.  In  cases  in  which  the  piinntis  is  quite  thick  and 
succulent  and  covers  the  whole  cornea.  (A)  rrtitxia  of  the  a>rnea  some- 
times Insults.  That  ig,  as  the  tissue  of  the  pannus,  which  is  soft  and 
abounding  in  colls,  penetrates  more  deeply  into  the  cornea,  the  tissue  of 
the  latter  softens  and  gives  way  before  the  Intraocular  pressure  (kero- 
tectasia  e  panno).  Such  a  cornea  never  becomes  perfectly  clear  again. 
The  same  thing  is  true,  finally,  of  those  cases  in  which  (c)  pannus  is 
complicated  with  \tlcera  ;  the  regions  which  are  occupied  by  the  hitter 
likewise  hare  permanent  opacities  left  upon  them. 

Tntchoma,  then,  is  a  diaeastt  which  is  distinguished  by  its  duration, 
extending  over  yeant,  and  which    in    many  cases  renders  those   who 
are  attacked  by  it  half  or  wholly  blind.     If  we  add  to  this  the  fact 
that  because  of  its  infecticus  nature  it  is  exceedingly  apt  to  spread,  w^J 
shall  understand  how,  for  those  regions  in  which  it  is  endemic,  it  is 
veritahlo  scourge. 

15.  Etiology.— Trachoma  originates  exclusively  in  infection  pro*] 
oeeding  from  another  eye  affected  with  trachoma.  Infection  tak( 
place  by  transfer  of  the  secretion;  coritogion  by  means  of  tlie  atmos- 
phere, the  existence  of  which  was  formerly  accepted,  seems  not  to 
occur.  In  all  probability  the  secretion  owes  its  infectious  character  to 
11  micro-organism,  as  to  whose  nature,  liowi-ver,  investi^Htions  so  far 
have  led  to  no  concordant  results.  Since  it  is  tlic  secretion  alono  that 
transmits  the  infection,  the  danger  of  infection,  which  any  given  case 
carries  with  it,  is  in  direct  ]>ropurtion  to  the  amount  of  tho  secretion ; 
the  more  profuse  tho  latter,  the  greater  being  the  danger  to  those  In  the 
immediate  neighborhood  of  the  patient.  The  transfer  of  the  secretion 
from  one  eye  to  another  genendly  lakes  phice  indirwtly  through  the 
medium  of  the  tlnger  or  chiefly  through  the  medium  of  certain  articletj 
of  tho  toilet,  like  sponges,  towels,  handkerchiefs,  etc.,  which  are 
brought  into  contact  with  the  eyes.  A  special  opportunity  for  this  to 
ooour  is  afforded  when  a  pretty  largo  number  of  people  havo  their 
sleeping  apartments  in  common,  and  so  make  common  use,  too,  of  the 
articles  above  mentioned.    Jieuce,  trucliutnu  spreads  must  exLen^ively 
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in  barrack«,  pennt  eetubliahaients,  poorbouecs,  orplmn  asyluraa,  board- 
ing schools,  and  indeed  schools  of  all  kinda,  etc.  Moreover,  outside  of 
such  iiutitmioiis  the  same  factor  asscrU  itself,  since  tmcltoma  prefer- 
■blv  tttUuks  ]>oor  pt^nple  who  live  crowded  close  together  and  bestow 
ItuU  care  u[>on  cleanlincää.  .\[oreover,  the  fact  that  in  many  coiin- 
iriM  the  Jovs  arc  special  stitferera  from  traclioran  ie  to  bo  attributed  to 
the  same  cause.  Trsuhoma,  6iialty,  varies  in  its  gcogropliical  distribu- 
liun-  It  is  roo«C  frequent  in  Arabia  aud  in  Kgypt,  which  is  regarded  as 
it«  pn>per  home  (ojihthalmia  ^Egvpitaca,  Kgyptiau  ophthalmia).  In 
Karope  it  is  much  moru  extensively  distributed  in  the  east  than  in  tlio 
WMt.  Elevated  lands  (Switzerland,  Tyrol)  are  almost  entirely  free 
from  it,  while  it  is  very  frequentlr  found  in  the  low  lands  (llelginni, 
Uolland,  Himgury,  and  the  whole  region  of  the  lower  Dniiubf). 

Therapy. — The  trtuttinetit  of  the  trachomatous  conjunctiva  has  a 
twofold  object  in  view ;  ou  the  one  hand  it  seek«  to  do  away  with  the 
inrtammator}'  complicaliuns  and  the  incrcBHe  of  secretion,  which  is  asso- 
riatetl  with  them  ;  on  the  other  hand,  to  further  the  disiipjwanmre  of 
the  coDJUDCtival  hypertrophy.  In  this  way  it  is  most  likely  tlial  the 
procoaa  of  shrinking  in  the  conjunctiva  will  be  restricted  as  much  as 
pouible,  so  08  to  avert  the  evil  consequences  resulting  from  its  cicatri- 
cial Contraction.  We  attain  both  objects  by  the  pru{>er  employment  of 
caii»ti(4,  of  which  two  are  almost  exclusively  in  use;  nitrate  of  silver  in 
i«o>per-cent  «aluiion  and  sulphate  of  copper  in  the  form  of  a  stick. 
The  siUer  has  the  feebler  action,  and  is  therefore  borne  better;  cop- 
per, being  applied  in  substance,  has  a  correspondingly  stronger  cauter- 
ant  action,  Imt  also  causes  more  irritation.  Those  remedies  arc,  as  a 
ml«,  applied  once  a  day,  it  being  only  in  severe  cases  that  they  are  used 
twiw  a  day.  The  indications  for  the  two  remedies  are  as  follows  :  Ni- 
trate of  silver  is  pmplnycil  in  all  receut  cases  with  violent  inllammatory 
svroplums  and  gn>at  secretion.  It  can  also  bo  used  when  there  are 
alc**ra  npon  the  oornea  that  are  still  in  the  progressive  stage,  if  we  take 
earn  tliat  none  of  the  luilntiiin  comes  into  contact  with  the  cornea 
iuelf.  ('^pjK<r  sniphate  is  snitjtble  for  those  oases  in  which  the  inflam- 
nmtonr  irmptoms  are  small,  and  its  chief  use  is  in  removing  the  hyper- 
trophy 0^  the  conjunnti\-u.  For  this  purpone  it  acta  much  more  ener* 
grtically  than  the  silvi-r  solution,  and  should  therefore  be  used  in 
preference  to  it  in  all  tiiose  ca.*<c«  in  which  its  applicntiou  is  allowable 
St  all  Great  inllammutory  irritation,  but  most  of  all  the  presence  of 
nlcem  of  the  cornea  in  a  state  of  nctivct  progress,  contraiitdicate  the  use 
of  the  blrcatone. 

Fnim  the-te  indic-atloiis  it  fnllnws  thnl,  a«  «  rule,  we  treat  a  recent 
nur  «ilh  thesilverttnliition  unlit  the  inflammatory  sympt/)m.i  have  disap- 
peared and  the  accretion  has  diminished.  As  soon  as  this  has  occurred 
—and  several  weoka  are  gi-nerally  siiflicient  for  thepuriHwt* — weroplaco 
tbo  stiver  aolulicn  by  blnestune.     At  any  rate,  we  must  avoid  using 
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the  eurer  solntioii  for  too  long  n  time  on  account  of  the  argjrroiii 
which  nmy  tlcvelop  its  a  rt-siilt  of  il.  Th«  cmiuxt  is  now  to  be  nsed, 
the  applictttioii  of  it  being  inadi'  «trmiger  or  wiwker  aH;ording  to  the 
degree  of  hypertrophy,  aiul  is  to  be  kt'pt  up  for  months  and  even 
years,  until  every  trace  of  hyporlropby  has  vanished  »nd  (he  conjunc- 
tiva hag  become  fret'  from  congestion  and  smwith  througlwnl.  At  tir-t 
the  application  is  made  every  day  ;  but  wlieu  only  slight  remains  of  the 
hypi>rtrophy  exist,  it  is  suflicieiit  to  make  the  appticatiou  every  other 
day,  and  subsequently  every  thini  day  ;  and  at  this  stage,  the  milder  act- 
ing alum  pencil  (a  alirer  of  alum  whittled  down  to  a  Üne  etigo)  may  be 
substituted  for  the  blueatoue.  Moi«orcr,  the  a]iptication  should  bo 
made  \cm  and  less  energetically  all  the  lime,  until,  finnlly,  when  the 
cure  of  the  trachoma  is  complete,  the  appllcaiiou  is  entirely  BU8pende<l. 
In  these  later  stages  of  the  discBÄO  wo  can  instruct  the  patient  how  to 
evert  the  lid  himself  and  touch  it  with  the  bhiestoue,  go  that  lie  need 
not  come  so  often  to  tliv  physician.  Or,  we  can  prescribe  for  him  an 
ointment  of  copjier  6iilp]ialw(one  half  to  one  ptTcent),  which  hehimself 
can  rub  into  the  conjunctiva!  pac.  When  there  is  great  eicotrieini  con- 
traction of  the  conjunctiva  the  bhiestono  is  not  applicable  at  all,  and 
must  be  replaced  by  ointmenu.  A  one-  or  two-per-cent  ointment  of 
white  or  yellow  mercurial  j)reei])itatt.- (the  lattifi'  acts  more  cnergelieally) 
may  he  rubbed  into  tho  conjunctival  ttac.  In  relapses)  with  great  in- 
flammatory  irritation,  such  as  often  occur  in  the  course  of  the  treat- 
ment, the  copper  te  always  to  be  replaced  for  a  short  lime  by  the  silver 
solution.  If,  luiwc^wr,  tlio  symptoms  of  irrilation  are  very  violent,  the 
silver  solution  itself  can  not  always  be  bortie,  and  must  then  be  re- 
placed for  some  time  by  milder  remedies,  such  as  instillations  or  com- 
presses made  with  weak  solutions  of  corrosive  sublimate  or  boric  acid. 

'i'he  optrotive  ti-entmeut  of  trachoma,  which  is  now  a  good  deal 
practiced,  is  indicated  in  cases  in  which  very  numerous  granulations 
■re  present  in  the  relrotarsal  folds-  Excision  of  the  retrotarsal  folds, 
which  would  bo  the  most  radical  method,  is  to  be  rejected  because  it 
always  causes  great  coiitrartion  of  the  conjunctiva.  Much  to  be  pre- 
ferred are  those  methods  that  remove  the  trachoma  granules  by  ex- 
presäton  without  destroying  the  conjunctiva.  Thi«  may  ho  done  either 
by  puncturing  the  granulations  individually  with  a  sharp  knife  and  then 
squcezJTig  tluiui  out  (Knltlef),  or  by  drawing  the  retrotarsal  folds  out 
between  the  blades  of  Knapp's  roller  forceps.  In  the  latter  instniment 
each  blade  carries  a  fluted  roller,  and  when  the  conjunctiva  is  drawn  in 
between  the  two  rollers,  which  fit  closely  into  each  other,  the  trachoma 
granules  are  s'jtioezed  out. 

\either  hy  these  nor  by  any  similar  methods  is  an  innrediatc  or  a 
radical  cure  of  trachoma  efTetrtt^rl,  since  along  with  the  larger  granulations 
small  ones  in  process  of  development  are  always  present,  which  can  not 
be  removed,  and  which  grow  bigger  afterward.     Hence  it  is  neoeseary 
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the  reaction  produced  bv  the  operation  liiis  stihsiilcd  to  apply 
caustics  in  the  nsiia)  way.  I^ut  it  must  bv  cunrmlvil  tliut  iu  euitftble 
caw«  the  duratiou  of  trcutmeDt  is  conBiderabl>-  sliurtüiied  by  resort  to 
these  operative  procedures 

Keiuiiig's  inethud  of  diiily  repeated  friction  of  the  conjunctiva  with 
a  l-to-3,ÜiXt  tiiihlimale  ttolutiuu  is  aUo  eflicient  mainly  owing  to  its 
mechanical  effect — i.  e.,  to  it»  eausing  expreiwion  of  the  gmnnles. 

The  trefttnient  of  tniclioma  must  bo  kejit  up  until  the  hypertrophy 
of  the  eoiijunctjvu  in  cMiipleti-ly  douo  away  with,  »d  otherwise  relapaea 
•re  to  Ite  K>ol£fd  for  gooner  or  later.  The  cliief  difliculty  in  the  treat- 
ment lies  in  its  great  length^it  oftcu  requiring  many  months  for  aoom- 
LOure.  Thoae  imtients  who  have  not  the  endurance  or  the  meana 
for  8uch  a  couree,  give  up  treatment  as  soon  as  their  Bubjective 
troubles  liare  diäuppeared,  without,  however,  Iteiug  completely  cured. 
Then  «0  commonly  nee  them  returning  after  some  time  with  a  relapee, 
which  id  often  more  severe  than  tlie  disease  for  whiL^h  wo  onginully 
trv*ted  them.  This  lack  of  completeness  in  the  treatment  is  the  reawu 
why  tlie  diseaso  with  many  men  drags  on  throiigli  their  whole  life. 

The  treatment  of  compUailivus  aß'eriiug  the  cornea  is  conducted  on 
the  principle  that  the  affections  of  the  cornea,  caused  by  a  conjunctival 
trouble,  are  best  cured  by  the  treatment  of  ibe  conjunctival  trouble 
itself.  Ilenoe,  ulcers  of  the  cornea  when  occurring  in  connection  with 
trachoma  arc  not  conibatud  directly,  but  have  their  cure  brought  about 
bjr  aieans  of  a)>plication8  made  to  the  conjunctiva.  The  only  limita- 
tion to  this  i*  that,  where  there  are  corneal  ulcers  in  active  progrea»,  the 
silver  solution  is  demanded  and  the  bhicstone,  on  the  other  hand,  is 
conCraindicatcd,  and  further,  that  contact  of  the  caustic  with  the 
ahonld  be  avoided  hh  far  a»  poKttihle.     For  the  iritis,  which  ia 

rarely  associated  with  ulcers  of  the  cornea,  atropine  in  one-per-ccnl 
Mlution  ia  instilleil.  In  other  rettpect«,  ulcer«  of  the  cornea  are  to  be 
treated  acconling  to  the  rulcH  whieli  are  in  general  applicable  to  them 
(»0^34).  It  must  only  be  notwl  that  bandaging,  which  i»  gener- 
ally indicatmj  in  the  ca*c  of  ulcers  «f  the  oornoa,  should  be  avoided  as 
far  as  possible  when  trachoma  is  presiMit,  because  by  the  closure  of  the 
•re  the  secretion  is  retained  in  the  conjunctival  sac,  and  thus  both  the 
conjunctival  anri  the  corneal  troubles  are  aggravated. 

J*aH»us,  in  recent  caw.3,  diäuppears  of  itself,  simply  from  applica- 
tions liring  made  to  the  conjunctiva.  If  the  pannus  is  unusually  dense, 
it  u  ullowaljle  to  make  careful  applications  of  the  caustic  to  the  paonus 
itself.  Since  pnnnuä  is  often  associated  with  slight  iritis,  atropine 
sboold  be  instilled  from  time  to  time,  in  order  to  keep  the  pupil  dilated 
and  prevent  the  formation  of  posterior  syncchiie.  Vor)-  old  pannus, 
which  aln-»dy  is  partly  nmde  tip  of  connective  titutue  and  has  lost  all  but 
a  few  of  its  vi-sself,  require.-?  special  treatment.  Experience  ha«  shown 
that  further  resorption  can  be  obtained  iu  such  a  pannus  by  exciting  a 


7« 


DISEASES  OF  THE   EYE. 


violent  inflammation  in  it,  and  so  producing  an  increased  eucculcnce 
and  a  grentor  vuscularitv.  Fur  tlii^  purpose  we  make  urn  of  llie  je- 
qniricy  treatment  (Ue  SV'et'ker).  We  licre  employ  a  three-  to  fite-per- 
cent  infusion  of  jequtrity,  which  is  prepared  by  stepping  the  ground 
joqinrity  bwins  for  twerity-fonr  liours  in  C4)ld  water.  With  ihin  intuBion, 
which  is  to  be  prepared  fresh  every  day,  the  conjunotiva  of  the  ererUMi 
lidH  ia  iNtiuted  very  thoroughly  two  or  three  times  a  day.  The  iuflam- 
nintion  that  is  thii«  produced  ixttchca  the  desired  height  on  tlie  secund 
or  third  day,  when  the  liil«  ure  retäduned  and  arc  swollen  with  lede- 
mil,  the  conjunctiva  ia  strongly  injected  and  covered  with  a  croupous 
membraue,  and  slight  Chemosis  i«  often  jiresent.  Tin«  iuflanimation 
we  designate  as  jecjuirity  ophthalmia.  As  soon  tu  it  hiis  attained  the 
height  juKt  described,  the  further  application  of  the  remedy  is  discon- 
tinued, us  otlierwise  we  shutihi  make  the  inflammation  increase  to  the 
point  where  it  would  cause  a  necrotic  disintegration  of  the  conjubc- 
tira  and  cornea.  We  now  allow  the  inflaninmtiuii  to  run  its  coarse, 
simply  keeping  the  eye  clcuD  ;  wbeu  the  inllammatioa  has  completely 
subsided,  the  eornea  is  found  to  have  gained  iu  transparency  as  com« 
pared  with  its  former  state,  and  sometimes  to  a  very  considerable  ex* 
tenL  This  very  energetic  treatment  in  adapted  only  to  those  old  ctLses 
of  trachoma  in  whicii  the  more  pronounced  symptoms  of  iuflummuiion 
arc  wanting,  the  conjunctiva  is  in  great  part  cicatricial,  and  the  coruen 
is  eotireiy  covered  by  old  pnnnus. 

Of  the  tteqtieltg  uf  truchoma,  triebiasia  and  entropion  demand  opera- 
tive treatment  (see  the  section  on  Operations,  §g  I (J 7  and  ITO),  The 
Symblepharon  posterius,  which  ia  produced  by  the  shrinking  of  the 
ooQJuncliva,  is  amenable  to  no  treatment.  Xenisis  of  the  conjunctiva 
is  also  incurable,  so  that  treatment  mu^t  be  liniile<l  to  the  amelioration 
of  the  }>aiieai'8  sufferings.  To  diminish  the  sense  of  dryness,  frequent 
itistillalinns  iif  milk,  glycerin,  or  mucilaginous  substjincres  (e.  g.,  tho 
mueilago  seminum  cydouiorum)  may  be  made.  For  bad  caws  Tlndin, 
iu  order  to  preserve  the  eyeball  from  dcsieeation,  has  udviwd  refn^Kh- 
ing  the  edges  of  the  lid«  and  stiti/liing  them  together,  so  at;  to  unite 
them  throughout  except  for  a  small  space  in  their  middle. 

In  addition  to  the  foregoing  measures  fnr  the  treatment  of  tracho- 
ma, it  is  self-evident  that  care  must  be  taken  to  keep  the  eye  clean, 
for  which  purpose  wc  may  prescribe  weak  antiseptic  solutions.  The' 
jtalient  should  have  a  nouHshiug  diet;  he  might  not  to  be  kept  in  hia 
room,  but,  on  the  contrary,  should  be  made  to  go  out  as  much  as  pos- 
sible in  the  open  air  and  take  exercise,  and  if  necessary  may  be  directed 
to  engage  in  some  liglit  out-nf-<Inor  work. 

With  a  di^ea^e  of  this  infectious  character,  its  dissemination  fihotild 
be  checked  by  suitable  prophylaxis.  The  physieian  must  set  a  good 
example,  and  musteU'anBe  his  bauds  verv'  cawfully  after  touching  a  tra- 
ohumatous  eye.    Ue  must  call  the  attention  of  the  patient  affected  with 
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trachoma  to  the  iiifectioua  nutiirc  of  his  diaease.  He  niuBt  teach  him 
bow  to  iin>tcct  from  infection  tlie  otiier  e>p,  which  may  In*  siill  healthv, 
aod  how  to  avoid  Hpreadiiig  the  diseaHi>  among  those  iu  his  immcdiata 
neighborhood,  his  family,  his  feltow-woikmeii,  etc.  l-'or  securing  Iho 
latter  object,  the  prime  requieite  in  that  the  patitmt  almuld  hove  liiti 
own  wnahing  mittvriitls,  liiion,  hvd,  etc.,  and  »hoiild  keep  tiitm  for  hid 
uwu  iridiviJtial  use. 

The  preTention  of  epidemics  of  trachoma  in  public  estnbliahmeiils, 
such  as  barrack«  and  inKtitution«  and  schools  of  every  sort,  coiistitutt-a 
an  importuut  duty  of  the  oftic-ial*  in  clmrgc  of  anoh  places.  These  ofti- 
dala  sbonid  take  care  that  the  menibei-a  of  tlit^ir  comniutiity  have  separate 
waabing  n)at«riul*,  liuen,  etc.,  for  their  use.  Tbey  «honld  be  kept  ap- 
pnaed  of  the  presenco  of  any  trochoniatous  patients  by  mt'ima  of  fi-e- 
qaant  me<iical  inspection,  and,  m  soon  as  such  a  patient  is  found,  he 
•honld  be  immediately  removed  fi-om  the  community;  for,  where  no 
trachomatous  patient  is  found,  no  extension  of  the  dif^i-a««  in  possible. 

U  was  at  tlie  nommenrcinent  of  our  own  ceotury  that  tnchouia  beji^u  to 
attianC  the  alU*iilion  uf  pli^sii-inn^  to  anv  ffvat  iIciktcc,  It  wsii  thvn  that  the 
dtMaM  Ant  sliowrd  it»«lf  iu>  nu  rinJcfnie  among  the  Kuroppan  nrniieH  (ophthnl- 
nia  militsriü).  People  wrrv  of  the  opioion  that  it  had  beco  intr<KluL-id  into 
Etirope  from  Epypt  iheiKT  opUlhiitmiik  .-Egyptiara)  by  Napolwin  I.  For  when 
tbr  Utter,  in  July,  I7i)t*,  landfd  in  ¥.^\]i\  with  an  army  of  thirty  two  lliouMind 
tnrD.  moKt  of  the  ttoldion  were  very  hoou  atlacküd  by  a  viuiviit  ii|>lilhii]iuia, 
oad  thne  wrir  iuppoM'd  to  have  hr«ught  uitli  Du-m  upon  tUeir  Rttirn  to  Europe 
tbedinB)«  nhidi  wax  formorly  cunünvil  to  K>;y|)[,  SuhM><|iient  hi.'it<>riral  re- 
—relies,  huwcv(T,  hare  shown  that  the  ditwHnv  had  uln-iiily  bwn  vudcmic  in 
Kiiro|M)  Binrr  antiquity,  Celsua  mcntionB  the  diAeaite,  and  give«  «  jfood  dv- 
•cription  of  tFie  rouKhnewi  of  the  lid»  and  the  purulent  diarlmr^  that  it  nee»- 
BWiHL  Fur  In-Jitment  the  anricnt.«  employed  scnritU-alioo  of  the  ronjuncUva, 
which  b  still  lo-dny  made  use  of  by  some,  and  which  was  sccompliRlii-d  both 
by  moaas  of  vimomi  inütntmrnts  and  also  by  frirtion  with  fijf  Icavt»«, 

From  Ititie  immemorial,  llii'U.  Inu-liuniri  \wf.  existed  in  Europe  an  an  eodemic 
»ttwase.  But  »hen  by  reawn  of  the  Napoleonic  war*  the  arniiej*  cnmc  «»  re- 
paUvdlj  in  contact  with  each  other  and  with  the  rivil  population,  the  disfaw 
brcauw  more  widely  diswminal*^  and  omirrtid  iu  epideniie«.  In  «ome  coun- 
trie»  Jt  become  fnKhlfuUy  prevak-iit.  In  the  Englitth  army,  during  the  year 
leiS^  Ihenp  wore  more  than  5.000  on  the  invalid  Hji(,  who  had  Iwen  rrndered 
blind  oaa  roiMHjnenoe  of  trarhomn.  In  the  Pnitwian  nrmy,  from  1813  (o  1817, 
M.oOO  to  80,000  toon  «ere  sltaeki^l  with  it;  in  the  Riii^Mitn  anny.  from  1810  to 
16S8,  "fl.flll  «en  were  imbjfet«  of  the  diseaae.  In  Bi-tpium,  in  184«,  one  nut 
of  every  fire  ooldien'  wh»  ulTfeted  with  Irafhunia.  The  French  army,  which 
wo»  inippii«rd  to  form  the  stflrtinK-poinl  of  the  dii^tise,  wuc  jui»t  the  one  that, 
rvbtively  apenking,  waa  leniit  nllaeked.  The  armies  diiueminalrd  traeliomm 
a&WQg  the  civil  popuUlitJu  through  the  diM'tiarRv  of  fuildiera  nJTeet«d  with  cy« 
diMaaet.  through  ihe  qunrlcring  of  troop»*,  etc.  When  they  had  »o  many 
InuihanMlniu  soldiers  in  Ihe  Ilvl^nan  army  that  ttwy  did  not  knnw  what  t»  do, 
(bf  Oovemmeot  applied  to  •lAn^ikrn.  who  was  at  that  time  a  ei-lcbraled  oph- 
thalraologiit  in  Berlin.     He  reconunended  them  to  dismiMi  the  trachomatous 
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BoldkTB  to  their  lioracs.     By  uicnntt  of  tlib  fatal  mpaiture  trnclioniB  noon  becuM' 
dilTiiiierl  in  llulgium  tn  an  extent  wliicli  has  tieim  olmervcd  iii  iiu  uUiur  Eurvjican 
ift«te. 

Among  the  eiril pt?jiuhtrQU  trachama  fitidn  a  favorable  soil  for  iU  dltucmina- 
tiuii  in  plmx'^tt  w)i(tro  many  ntiTi  dwell  to^^t'tlior,  liencu  among  (hp  ponrpr  tIubth, 
but  particularly  ]n  large  public  usrlums.  If  trochoiaa  has  made  it»  vay  Into 
8ilch  an  eaiablislimcnt,  und  n»  tncuHUrf^  nri>  tnknn  agnin.-4t  its  xprcAding,  mood 
a  gjvat  DunibL-r  ur  c-rcii  all  tlie  iDiuiittra  will  be  attacked  b>'  it.  In  a  paup<-r 
school  at  Holbom.  thf  whole  five  Imndnd  cliildren  suffered  from  Imcboma 
(BHdi-r).  Hairiun,  in  1840.  found  in  an  orphan  oi^ylum  ill  Met-livln  Kisiy-four 
out  of  (tixtydix  orpliBii  ^irlfi  ulTvctM  with  trachoma;  in  Monn.  .Hirvciily-otif  util 
of  Mvcnty-foHr  orpUiiii  (firls  wrrp  «ulTering  from  thf  diwaso.  In  the  workhoUM: 
at  Dublin,  no  Ufs»  ihuu  t.14,Hä8  iktüuus  uun.'  nttaiki'd  by  Inithama  from  1M1> 
to  IHM,  On  l>oard  ahi|Mi,  where  the  crew  live  ao  clnm;|j  crovdid  lu^rtlirr, 
trachomu  can  i<pread  very  quickly.  Maekpny.ie  tt-lls  the  story  of  the  tpidcmk 
which  ngml  upon  the  French  slave  ship  Hodi'^ur  in  thi*  year  1919.  The  düwat« 
broke  out  during  the  voynfp'.,  and  Drst  among  the  negroes  who,  to  the  number 
of  1Ö0,  were  crowded  together  in  the  hold.  When  they  took  the  unforlunate 
people  up  on  deck,  lieraiuse  the  fresh  air  H<-emed  to  have  a  favorable  iiiflueucv 
on  the  ophlhiilmid,  many  threw  thenieclve»  overboard,  »a  itiat  they  had  to  denitit 
from  doing  thia.  ^on  one  of  the  sailor»  also  wo»  attacked,  and  three  days 
later  thu  ciiptniii  and  iiiuiu»rt  the  whole  crew  were  taken  down  with  th«  diRciiHc, 
•0  that  it  wa.s  only  with  the  greatest  difficulty  that  th«  obip  could  be  brought 
to  its  dcstinntioii. 

Aeciinling  to  the  di-srriptions  of  tliat  time,  trachoma  then  ran  a  very  acute 
coiir<*e,  and  waa  attended  with  profuse  Siecrction,  circunistanre«  which  exphiin 
the  rapidity  with  which  the  tliscase  spread.  Now  thtit  epidemic»  have  cesM-d. 
thU  «cute  form  hn.s  become  rare.  At  present  trachoma  cxifvls  in  many  countries 
a»  an  endemic  disL-asc,  but  mostly  occur»  under  that  chronic  form  under  which, 
with  scarcely  any  exceptions,  we  now  see  it.  At  thf  same  lime,  its  prevalence 
has  dimiiit.sbed.  In  IHSH  the  PrutMian  urniy  tuid  but  ten  Inu-humu  patients  for 
overy  1,000  «oldierK.  In  Austrin,  in  whox«  eastern  province«  Iracbonia  is  «lUl 
rery  prevalent,  8  out  of  every  1.000  were  aJfccted  with  trachoma  konually  dur- 
ing the  yeare  IHttl  tn  IHDU.  In  the  Orient  tliere  ia  a  very  dilTerent  state  of 
affairs.  Thus  in  Kg>pt,  even  at  the  prcttcnt  time,  it  U  scarcely  pusetbic  to  find 
a  niiitive  who  h-is  a  normnl  conjunctiva,  and  innumerable  people  there  are  blind. 
To  Ix'  «lire,  the  difu'a.-^e  which  play^  Hiich  hnvitc  and  in  known  there  as  Egyptian 
ophthalmia  cumpri&e«  not  only  trachoma,  but  also  acute  blcnnorrhuM,  which 
during  the  hot  sea-""«  does  enonnou»  injury. 

The  different  fornjs  un<ler  which  traehnma  showa  itself  tiowmlays  are  re- 
garded by  Homc  a»  distinct  diseases,  and  art-  denoted  hy  dlfTcrcnt  name^  bo  that 
quite  a  good  dt'iil  of  confusion  ha.«  gmdiially  arisen  in  their  nomenclature.  In 
order  to  dtM-over  the  relation  existin^r  hetween  these  forma,  we  miLsl  study  Grst 
of  all  the  itnntoinmil  tilferation«  which  charactcriie  them. 

Tlic  jMijnflJiri/  growths  widch  imjHirt  to  the  conjunctiva  It«  velvety  or  rasp- 
herrylike  appearance  are  caused  hy  an  increafle  in  size  of  the  surface  nf  the 
hypertrojihic  conjunctiva.  The  Ifiltpr  i»  thrown  into  fold»,  between  which  cor- 
respondingly deep  cleft«  are  formed:  then  on  croaa-wction  the  fold»  appear 
under  the  form  of  [mpillie  (rig.  3.1.  /'  and  /*,).  The  cniinective  tissue  forminj; 
the  papilla)  is  ntuffed  full  of  round  cells;  the  eurfitcc  of  the  iiapiltiD  is  covered 
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wilb  »wtrr  miirh  thickenefl  cpidiflium  f^,  *■).  which,  of  course,  is  continued  on 
into  Iht^  dvprvM-ioiiit  [t,  t)  tliat  nist  bt^wecn  tli«  pnjiillic.  Tlif-sr  di-prrflsions 
bcttoe  ÜÄVc  in  microsrojncal  cpo*»-»ection  the  apiK-anince  of  a  uurrow  cunal 
cmtad  with  epithfliiim,  otu)  wen-  iccoriilaiily  rc>n)nl>'il  '>i  one-  ttuit-  m  tubular 
f[liiKls;  ftoJ  bcocc  the  formutiun  of  iii-w  ^lutids  wh«  alk^rtl  to  occur  in  tncho- 
DM.  Tbftt  tbU  io  fact  does  eomcliiues  occur  can  Dot  be  abeolutolv  denied,  for, 
•ftii  tfaougb  th«  deprcwloitK  bi-lwettu  tbe  pupillw  are   not  gUndü,  vet  tubes 
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Pu  tt.—Cmaa-mmmoji  TinoroH  Titc  Tn^ctnuiATrirt  OoiuinctrnrA  c.rynt  Vwnn  LiD. 

Mviiintd  -M  X  I. 


IkA  ■mMn  papin<p.  p.  p.  p.  Kill  lancp  <Mini.  /',.  /*,.•!«  fniird.    TIk-  fc>rnH-r 

«IriUMtNtm,  look  Ilk«  tlw  ttibuU-ji  of  trlanilii.    Tbf  lair''  luvpillo'  rantain  iradhimit  pranul 


TIk-  fomH-r  >l>n'I  sfd«  In-  ■Ma 
til  «lilt  cmileH  wMb 


T.  7|.  «Mck  tn  not  diarptj  Itniitrrt  «nri  tto  nnt  f«^**^»  ■  capaulr  Thr  rniihi>liiim  nf  rhe 
oMiitwcUia  b  In  Bimu'  pUÜ:n<,  r.  »■.  llik-ki-niil.  Tijt.-  ciii>i:üup<  cuäl  In  In  a  coijiIiUoij  «I  crlliilar 
Mimtlaa,  a,  wUoli  ■  WfimUlly  raarknJ  In  Üve  vldoity  of  the  btoodv««  ta.  j;, ;. 


dMted  with  rpttbolium  ^row  out  from  them  and  exit  nd  into  tit«  liiwue  of  the 
omJaDeUva.  and  these  tubes  are  then  in  no  respect  di^tlii^isbitble  from  true 
glnadfl. 

Pk}ti1Ur3r  hTpprtmpby  of  th«  conjunctiva,  however,  is  b;  tio  tneann  a  char- 
aeterifttk'  feature  of  trachoma,  in  the  nenm-  of  lM-ing  limited  Io  it  nione.  In  a 
lern  marked  dcj^e  it  i-s  found  in  connptHion  with  nvrry  ]nn|c-rontinutid  trritn- 
tioa  of  (he  coDJuuctiva;  a«  ia  chronic  catarrh,  bi  conjiiuctiviti»  ecxeoititofti  that 
hM  lavtcJ  a  loDg  time,  in  ectropifm  upon  Ibc  jHirtion  of  the  conjinicliva  that 
iftOpDird  to  the  air,  etc  Pnpillie,  (hat  itrc  large  but  roniiire-ntic-d  und  flat  are 
Ibc  diMtuffUuhlnir  mark  of  vemni  cntflrrb  '$  19).  ßtill  more  inteniic  dcgreesof 
papilUrr  (frowth  are  obaerred  after  »cule  blcnnorrbtra  whrnever  thi-  M>-eiilli-d 
cfamnic  blcnaorrbira  drv<>lnpH  from  it.  For  this  reti»iOD  many  authors  call  all 
r<Ml  of  papillary  trnchonia  chronic  blennorrhea,  ereo  though  thev  have  not; 
bc^n  preceded  by  acute  blennorrhif«.  nthers  cnll  the  pnpillnrv  form  ophthal- 
mia punileulu  cbronira.  others  L-otijunptivitiH  jiramilosn  or  ^mi. Int iorui,  IwcaUHS 
the  papillw  of  I|>p  ronjunctiva  have  a  rrseniblance  to  Ibe  t;n)nul»tic-nti  of  a 
wound.     Thia  rofiemblanc«.  however,  h  a  purely  i-xtcrnal  imc,  •■iiict'  the  hyj^r- 

»trffpliied  conjunctiva  doM  uo(  have  a  mw  surface,  but  in  onvotcd  with  epitlie- 
litnu :  bcfddea.  by  Kuch  a  de^ti fruition,  a  confusion  would  aeccäsarily  be  produced 
with  the  granular  form  of  tmcboma. 

Tbn  jp^anutar  /arm  U  chanirlerized  by  the  pre-wMicc  of  t  nwhonialou»  f^anu- 
latioRiL  Tbew,  in  micro«s)|iir  crost  wclion.  ap^Nrar  a«  a  roiindfd  a^grepalion 
of  tvinpU  corpuwles.  forrointr,  as  It  wore.  «  little  l>-inphatir  jrln'id  or  a  Iym|iliiitic 
(olUole,  aaaloj^ua  to  those  which  cumpu»  l\-yer'a  patches.     Tbo  trachomatoua 
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Kmnulation  either  fmsxcs  without  an;  »harp  line  of  demarcation  into  the  Bar« 
rouudiDg  tissue,  which  i*  also  vers  rich  in  cells  I  Fig.  25,  rami  T",),  or  U  ha«, 
capi-cUlly  in  the  nuw  nt  the  old«r  grnnulatinnR,  a  sort  of  üiemnplcte  f^jisule  of 
conuwtive  tia«ue  (Fig.  'iß,  k). 

The  subsequent  fate  of  the  trachoma  gniniiLitinns  vnricB:  some  are  gradu- 
ally trauBforuied  into  tough  coonectivc  tissue;   ulhirs  undergo  »ofteuiiig   in 
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Fid.  90.  —TltjiriiAMiTom  GatNniJiTroR  from  tfi  Fold  or  Tkümitiuh.     HagnilM  M  «  1. 

TtiP  traf  tiAmairiufl  grmiiiilnilnB.  7*.  piuhcaup  tlii>  c^onjiinctli'a  In  tha-  tanwi  ot  kd  ptevation.  aod  It 
incl'iaed  by  «  laf-i-r  of  tlik'kpuinj  cutiuPulK'e  tiiwrtp.  tli«  oaiinulf,  Ar.  Tliv  coiiJuiiL-lWa  U  Iv- 
nilr«I«tl  wirh  ifiiH,  tmlli  iu  [ts  upiH-r  layi-n.  u.  jtiiil  alnnir  Ihr  v*«w1b,  f/  :  lliv  ppUhvlluiD.  r, 
•haw«,  ftbor«  thi^  iilaiv  triarlcecl  a.  brlKht  RpoM  wtilch  corrt-opond  I»  Itie  )[obkl  crlls ;  Ml  rf  It 


their  interior,  and  then  by  the  hreaking  down  of  their  iuvesting  epithelium  arc 
erncuatod  cxtcrrmlly.  In  tliiü  case  the  loss  of  substance  that  remainji  is  clcMed 
in  by  cirntrizatinn  (HaehltnaniO, 

The  granular  furoi,  i»  called  tnic-lioniH  vfnim,  trachoma  Arlli,  and  trachoma 
foIHculare  {Horner).  Many,  in  view  of  the  trachomatou»  granuhitlons  (gr«n- 
uh'«)  pn-iwril,  give  lhi.i  form  the  nnmc  of  gmnnlfttinn«,  while,  a«  has  l>et>n  said 
shore,  other»,  on  Ihe  contrary,  use  just  this  cx{iri'sfiion  fur  tlw  iMtpilJary  form; 
hence  the  confusion  thnt  exist». 

The  mirfiforut  (IriMjIinina  inixtutr.  according  to  8tel|wag).  which  clinical 
ohHerviition  haa  already  i^hown  to  be  the  moot  fre(]i)eDt,  in  proved  by  rnirm- 
»copical  cxamiuntion  to  be  almost  the  only  one  thai  occur».  That  ia,  even  in 
those  wuttiM  in  which  papilla  alone  app>par  to  the  naked  eye  to  be  pren^nL, 
trac'hoinutourt  gniiiulutionH  fire  fuiiud  in  cni.>w-M'ct ioniii  examirted  under  tlie  micro- 
sco|K.'.  I'ilhiT  lying  within  the  pa]>ill»  theniaelvuH  or  iuiWdded  in  the  dee]ier 
]Ktnioii.4  of  the  mucnutt  membmne.  In  the  former  m.'«;  the  ptipilLte  have  a  par- 
ti(;ulurl.v  hniiid  or  even  ktioli-><hii[icd  iipfM^iininre  (Fig.  25,  P,).  In  the  grrund 
cjwe  the  Irachr-matous  granulation»  are  couceided  ly  the  [«ipjllary  bodies,  bc- 
Dcaih  which  ihcy  lie;  then  wc  oflc-n  Bee  them  coming  inl«  vii-w  iiflerwnrd.  when 
the  papillary  growths  have  dieappeareil,  aa  the  result  of  a  prolonged  couth  uf 
treatment. 

The  geSatinefna  tmfioma  of  Stcllwug  represent«  a  later  stage  of  mixed  (raclio- 
ma,  in  which  a  more  uniform  lymphoid  infillration  exiNlH  in  ooiijunction  with 
auperficinl  cicittriciat  change«.  W«  have  in  that  case  a  conjuncTi\-a  which  i* 
Ulickened.  «monlb  on  tin?  Hiirface,  yellowish,  and  of  gplalinuua  tranahirenry. 

TliP  tmnsfurniutiun  of  the  cr)njui>c1.iva  into  rimtririul  Uuiuf  proceeds  a»  fol- 
lows: A  purt  of  the  numerous  cells  which  arc  contained  in  the  conjunctiva,  nnd 
which  arv  either  uniformly  scattered  thmiigh  it  or  occur  in  circuiuacrihed 
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cumuLittoR*  (Iracliomnhms  prartnlatioos),  disappeora  by  resorptioo  ;  .aaother 
pmrt  owing  to  rupture  of  tJie  (frunulalions  empties  pit«rfuilly ;  «id  irtill  uiothcr 
pMt  gnduaUj  gtovit-  Into  siiindlc-ahnpcd  cell»,  aad  finally  into  cuiinpctive- 
li— II  flticn.  ThU  hcw-formcd  eonnfctivc  ti>otue  «hrinkH,  and  to  i>ucli  h  ^reiil 
esteot  tlul  the  ntinjunrtivu  ronlrfirtä  nnd  l>ec<>ines  tliinner  und  of  trndiDOUH 
dharacter.  We  haw  here  ■  procrs»  similar  to  thut  which  ocrurs  in  rirrhosit«  of 
llw  Brw — i.  «..  the  »hrinking  of  a  ot-w  cotinective  ttwue  which  has  dcvL'l<i|wd 
oat  of  un  iaflunoiiUory  iitHllniliori.  It  n-uiild  be  a  mistiike  to  siigipiisn  thnt  in 
Um  CradttimatMH  conjunctiva  thvre  Hn>  raw  «]M>tfl  which  bi'ootuc  eovcrud  with  b 
cdcalrlx — •  mütiike  into  which  we  might  be  xaons  apt  to  fall  b«caiitto  of  the  term 
yulationii.  Wbut  we  cull  granulationü  in  trachonia  have  nothing  at  all  in 
comauMi  with  tLv  (frauulatioiu  of  wouhJk,  (.-xcirpt  thuir  citernal  apiM-jiranr«. 
Anmw  pTDTCs,  upon  histological  examinatioD,  to  be  a  layer  of  uew-forin«d 
wmtOy  which,  startinK  fmni  the  limhua,  ftprend«  orcr  the  cnmoa  (Fijf.  27,  P). 
b  m  motl  tiMUe,  Fitn-mtrly  rich  in  crlU,  which  gntntly  rrsi-niblps  the  inültittU-d 
aoutoas  coojunctira.  Tlii)<  tiuue  abound»  in  vliuk-Ib,  and  occu»  in  altiT- 
ly  ihicki-r  and  thinner  layem,  for  whirli  n-aw>n  tin-  pnntiue  luok-i  unrvrn 
aoduUted.  Pannu«,  nliun  it  lit^intt,  inttinuiUe»  iUtulf  l>etw«cti  Büwtuan'a 
ibnuM  (^.  S7,  ß)  and  the  epithelium  (Fig.  37,  E},  the  Utter  being  thus 
lifted  olf  tnim  fbm-num'H  ntenibrane  nnd  tnndr  to  porer  the  |Uinnii8.  The  pa- 
nadiyma  pru|KT  of  the  corm-a  is  pniteetul  by  iJie  still  intact  Bowman's  mitn- 
bmw  UkJ  niffen  no  etweDtial  change.  IIcDce  it  ia  poüoible  for  the  cornea  to 
ampletüly  tta  normal  tUructure  nnd  Inuu{i4ir«ncy  aft«r  the  n.*»orpttOD  of 
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_  .itt>»t>Tri(b»llnni.  f.  K.  lathe'  hmhiM.  /..  koiiII;  tblcln-iictl  hyn-llubtr  Inffltntlnn  :  fRxn 
ttf  pKnninl.  r  Id  »rhkh  ■!*  prrwlWKl  thp  irnwduxnlfni«  of  ir«-»»!  ««mpIm,  i^KtfiniU  br- 
riwD  th<!«^liWUum  aiol  Bownun'»  nu-iubnuie.  A.  oicrUtr  cuni««,  C.    S,  aclrra. 

the  puinu^  aince  then  thp  epithelium  Is  once  more  directly  applied  to  Buwman'a 
■MinlfFane.  Kut  this  in  po«dble  in  recent  and  »light  cum»  only  of  paniiux;  Inter, 
Bovman'ti  tnembmnc  get«  to  be  destroyed  io  place«,  and  the  ptnnus  then  ]>i'Di'- 
im«9  into  the  Corneal  tiMHe  ]>ro]H'r,  the  i!tii|KTftrml  layers  of  which  consequently 
•re  sImi  destmye«!  in  »potH.  Tiirn  the  complete  restoration  of  the  trai>s|Miri-ncy 
«I  Ifar  oonitMi  In»  become  impossible. 

For  MNne  forms  and  stAge»  of  pennns  i^pecial  nnmeit  are  in  use.     A  reoeni. 

|«anaa,  which  baa  ool  yet  become  thick,  U  ralltil  iMiniins  teniii«.  and.  if  it  in 

^^Trrj  Taarular.  innniu  va«culosiifl.     If  the  pannus  ha.i  aciiuiied  a  coDMidemble 

tiMSi,  it  is  then  known  aa  pannus  cTa»«us  or  panmiA  cnmn«».     n«melime« 

'ihe  panotu  is  so  big  tluU  one  might  imagine  that  be  was  looking  at  exuberaot 

0 


DISEASES  OP  THE   EYB. 


tfniuuUtioLis  ("proiwl  flenh")  upon  the  affected  rejpoD  o(  the  cornea.  TWi 
is  imniiLui  aarcdniutosuii.  ThiA  adjorlh'^  is  ftl«o  up[)liL'«l  to  tbv  prulift-nitiug 
conjunctiva,  as.  for  cxampi«,  in  the  cxi»rc.<Mion  ectrt/pioo  »arrom&tnauni.  It 
would  be  beat  to  diNc-anl  these  antiiiuatM  expreHaion!>  nltof^cther,  aiid  miK-ciiilly 
Ihf  dL-siKnatioD  lUkrcomntouU!«,  which  citu  ffivi:  rix«  tu  cuufusioo  with  neoplnsini 
— Mirconuita.  Aq  oUI  jkaanutt,  composed  of  cuao^ctive  tusue  aud  \»>Mr  iu  vn- 
8el»,  iit  n  pnnnii»  niccuti. 

A  nirc  nii-tiiiiiorp]iiosi8  of  pantiua  htiB  bi-eti  oliscrvcd  in  which  Hhtc  deTclops 
from  it  ft  d<Tise  white  or  ycliowiih  tissue  conrnintng  vt-ry  ft-w  v«.-««!'!!«,  Thi» 
triüue  tL'sL' 111  (lies  a  dense  wiir,  e.  ff.,  sm'h  a*  (jcrtiis  nfU-r  deep  uk-cre  of  the 
cfimpa,  Iml,  unlikt!  the  lutti^^r,  re|ilHC<.'a  only  tiLe  »ujH.>rHc'iiil  ]ayen>  nf  ttie  cornea; 
eitendlng,  for  exnmplc,  from  the  upper  Ixtr'lcr  to  the  center  vf  tite  comcA,  If 
thr  pannuü  itswif  hud  cuvfrcd  the  up[>LT  hulf  of  the  lultvr.  Anulhcr  chiuige  in 
old  iJHnHUu  cci[i»ist«  ill  the  (levelitpmE-nl  nf  nauiW,  wtvn»v\y  wliii«  s|)OtM.  wliich 
fr«(|ueatly  form  a  fjroup  in  (he  |ii]pillury  rt-frioii  of  the  cornea,  The  appeitraiice 
of  the  üp'itü,  which  lie  cIvhp  to  the  delinile  hlniKl-vesspU  of  thi'  piinnui«,  re- 
mioda  one  of  k-ud  iiiCTi]!<tittiDn.  The  K|Kfti)  urv  ttuperÜciul  iu  seiil,  aiid  luajr  be 
removed  by  ncmpiup  tj  -10). 

Whnt  an:  the  aiuMta  of  (»inaua  in  tmchnmn  1  Some  .see  in  pnonuN  n  dinvt 
tr«iiBfer  of  the  juflaiuimitory  process  froiii  the  coujuactivu  of  the  region  of  tmii«- 
tion  to  Ihc  cornea.  AjjpiiiiHt  the  occurreoc«-  of  niiy  such  tniiiufcr  per  continutlatem, 
it  has  been  urg«<l,  und  with  jiuiticc,  thnt  Ihnt  [»orlioii  of  the  conjunrtiva  which  it 
interprt»ed  between  the  fold  of  tninsitioa  find  the  rim  of  the  cornea,  namely,  the 
conjunctiva  buibi,  takes  litttu  or  no  piirt  in  the  trirhomatoiiK  pmresa.  Auntlter 
explanatiiim  Htarts  from  (he  fuci.  that  [mnnuH  in  Imeltoiua  im  a  rule  bepni4  in  the 
upper  half  of  the  cornea,  and  under  oi-dinary  circumstance»  has  covered  thin 
jiurtion  enlircly,  before  the  lower  hnU  \\i\*  \»-iin  atturked  at  all.  Thi^  would 
indicate  that  the  upp^-r  lid,  by  n^asnn  of  Ih«  roii^hneMt  of  its  cniijinjelivnl  sur- 
face, cauMja  tnechauically  an  irritation  of  the  ujiper  half  of  the  cornea,  and  thun 
gives  rise  to  infl»mmutiori  in  it.  It  Is  nut  Iu  be  doulitcti  that  tide  factor  doct 
come  into  ji'lay  in  the  jirodiietion  nf  panniiH,  but  it  can  nut  be  the  only  uoreren 
thcniOHl  ini|)ort:intcaU!«!  of  pannus;  for  wc  often  linil  the  greatest  roii/ihnes»  of 
the  paljK-bral  ronjiunrtiva  without  pannu.s  and  ro.nviTwly  And  paiinus  in  cases 
in  which  tlie  p:il|>cbrul  cuiiju»ctiv)i  bt  ahiio«t  [lerfei-lly  nwooth.  At  the  present 
time  we  chu  merely  say  that  anatomically  panuus  ii«  nnatoi^oue  to  trachoma  of 
the  palpebral  conjunctiva;  that  it  is  n  tnicl>omiit'>us  ufTection  of  that  jMUt  of 
the  conjunctiva  which  (wvurs  the  cnniea  — i.  p.,  of  tin-  mnjiinrtivnl  layer  of  the 
c«>rncR.  That  this  part  of  the  conjunctiva  bccyine»  Jifeased  in  trmchomi  n« 
readily  a»  the  conjunctiva  of  the  lid»  or  of  the  fold  of  traniitiuD.  »hnuld  itot 
etdtc  uur  wondi-r;  on  the  contrnry,  it  ia  more  dilücult  to  understand  why  the 
nimninder  o(  the  conjunctiva,  the  conjuuctivu  Holcne,  does  not  lake  a  more 
aelivv  part  in  the  trachnmatniis  prorpjw.  pprhap»  the  foIlowinf|  exptanation  U 
the  correct  one.  Fig.  27  shows  that  thf  inflUraljon  of  «mall  cell«  U  partictdarly 
marked  in  the  limbuti  of  the  cornea  {L),  and  gradually  dimini-the«  t»  it  extends 
from  the  Intlcr  over  the  cornecv  itself.  8n  aUo,  where  we  make  a  mncrogcopicnl 
inspection,  we  Had  the  limhus.  ivt  the  »\Hil  where  a  pamius  is  nn  the  point  of 
developing,  intensely  reiidcned  nnd  ko  greatly  dwolUfn  that  ^umetin1e4  it  forms 
quite  a  thick  outgrowth.  Ilenee  the  impotu«  to  the  fnrmation  of  a  pannoa 
tioeins  to  be  ifivcD  by  the  truehomatuus  affection  of  tliu  limbus.     Kow,  then,  wo 
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mast  |>ropnuD(l  tbo  following  «lupotiontt:  1.  WIty  is  it  that  the  limbus  in  pnr- 
ticulsr  is  affotlHl  ao  iotriiM>ly  in  Lracliuina  ?  otid,  2.  Why  (Iim-s  Ihc  iiitlatnn»' 
nioa  pus  fnaa  tlie  linibun  to  lb«  corD«a  and  not  to  the  oppoitite  <)ircctton — i.  e., 
tu  til«  kcKtaI  coQjuurtlvB  ?  The  flnt  qucMion  mtiKt  Had  it»  oxplnnation  in  the 
fact  t>Lat  the  litnbUH  U  Ity  f&r  thr  roust  vascular  portKiii  of  the  hulhnr  cx>njuno 
Lira,  aiiil  hvuce  the  [lart  Ihat  in  the  tuont  apt  tu  hv  iiiHiinird.  That  the  intluni- 
auitloo  »prrad«  from  thf  limbus  in  a  cvntri|K'tiil  <]in.-cti<in — ituit  i.«,  upon  the 
eonws.  Mid  not  (n  •  cenlrifuf^I  <Iin-c-tion  upon  the  conjunctiva  sclcnc,  agnvtt 
with  what  we  have  be«D  ablv  to  olxien'p  ia  other  afli'ctioiw  of  the  limbus  and  uf 
lb«  ad^aocnt  portion»  of  tbc  roniea.  We  arc  acquainted  with  tn&uy  diseases  io 
which  iofliinunatury  iafiltratiouB  or  veswls  pusli  tlifir  way  inward  fram  the 
limbu»  into  the  coraeo.  Pri/b«lily  this  deiwnds  upon  ihv  cuutripvtal  dirvctiuii  of 
ibc  cimilation  of  iIk  bloo<]  in  thv  eclcnil  conjunctiva.  The  arterial  Tcasela  run 
(rooi  tbe  periphery'  toward  the  linihii)>,  where  they  form  a  don»p  network  of  cnjiil- 
la«7  loo}M.  At  this  point,  when-  the  centripetal  Htreaiii  of  bluodfinda  it«  limits, 
•  tirculalioD  of  lymph  bc^^ins,  which  b>  directed  iii  the  ■'anie  sense  and  vhich 
wo%en  ibc  cornea;  and  it  is  in  the  itsine  dirctriiuii  that  the  inflanimntury  prod- 
uces advance,  and  thai  the  blood- vitittebk  which  jut  out  from  the  nuii;gina1  1(h)|m 
of  the  cornea  tend  to  make  their  way.  Finnlly,  it  still  rentains  to  bo  explntned 
why  panoun  generally  be>^ns  nt  the  upper  niar)^n  of  th»  cornea  or  why,  in 
other  Konln,  the  liiubu»  in  firNt  »ffi-cted  at  thi«  |H>int.  If  an  eye  is  infected 
with  trachoma,  the  conjunctiva  in  not  attacked  by  the  infection  In  fta  whole 
riuni  alike,  hut  the  infeeli^'e  matter  uillK-r).'it  ffrnt  to  «otne  cireiims^rilied  iK)r- 
tiua  uf  the  conjunctiva — generally  to  the  conjunrtira  of  the  tar^iiA  or  of  the 
fomij^  which  i^  particularly  apt  to  be  affected  with  trachum».  Now.  there  on 
two  way»  in  which  the  nfTection  can  spreiid  from  the  portion  of  conjunctiva 
that  ia  tint  attacked  to  other  part^t.  namely,  by  continuity,  io  which  case  it 
extrtid«  gradually  over  the  neif^hboring  pnrti«:  and.  by  ooutiguity,  in  which 
CM»  Throiiith  contact  «ith  the  diwu^cd  cnnjuoctiva  tan>t  thcro  is  an  infection  of 
thosr  portions  of  the  (MtnjuRrttTa  hiilbi  that  lie  u[)pr)sitf  Ihc  former,  and  c«]!«- 
rially  of  the  limtiui.  which  i»  t*HprcialIy  predispiH>«d  to  inft-rlion.  Now,  it  ix 
pre<"Uely  at  tbc  upper  margin  of  the  cornea  that  the  limbua  is  in  contact  with 
tbe  enojunrtiva  of  the  up^ter  lid,  an<l  that,  too,  not  only  at  ni^ht,  but  aliii*  all 
day.  «  hile  the  eye  ijtopen,  sinco  aormally,  even  wheu  the  eye  is  of»en,  the  upper- 
iiKMt  part  of  the  cornea  is  covered  by  the  upper  lid.  Here,  therefore,  tbe  eon- 
Rt*ol  ooDtart  that  exUt«  1«  most  favorable  to  nn  iitfeciton  of  the  limhuH  by  the 
diMMed  ronjunctirn  of  the  lidn.  That  the  rough  condition  of  the  latter  aaaista 
in  the  priHlucliiin  of  iIilk  infection  i»  likely.  Ruch  a  conditi'Cin  arts  partly  as 
a  mcrhaniral  Irrilant.  {mrdy  by  Riviiif;  nn  im[M.'tus  to  iiifeclioii  thntugh  Ihc 
pcudut-tioo  of  Mnall  multiple  lesiuna  of  tbe  ranjunctival  and  corooal  epi- 
IbrMuni. 

Tlie  ptfmit  which  nlmoüi  always  accompaiiirs  Irachoma  and  which  j-ivi-s  Ini- 
tfaocoalous  palkut^  their  rhanieteriHttc  ap))e»nincc;  is  in  many  cunes  attributable 
to  the  feet  that  the  lid  droops  bccnn«  it  is  heavy.  Ptosis,  however,  is  oh- 
tl  even  when  the  IhickeninKof  the  ronjunctiva  is  ineonhiderabte,  or  indeeil 
.  preaent  at  all,  and  sometimes  patient«  come  to  a  pbyttician  solely  on  account 
of  tlir  !>!■>«!«.  without  havingcxpcrienced  any  othcrtrniible  from  their  trnchüma. 
There  mu>t  Ihert-fore  be  witne  otlmr  cause  for  the  (ituwis  beside  the  thirkt-ninK 
of  tlir  i-onjtmrtiva,  I  «uspvel  that  the  unslriiited  elevator  of  the  lid  (musouhis 
|»lpebralia  sufwriur — wee  )  103  and  FJy.  21,  p),  whose  muacuhir  Qbcr»  lie  directly 
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benoAtli  the  coDJuDctin  of  the  retrotnrral  fold,  participates  in  the  inflammatioD 
of  til p  InMfr,  and  conwiiurntly  hi-tramL-B  panily7A'<l. 

What  relntvm  do  Ilie  »ejiarate  forniÄ  of  tritrtiomft  hnnr  to  each  other?  U 
trachoma  pnpilUrt-  itblennorrha-ft  chronica,  etc.)  a  diiieaAO  perfectly  distinct 
from  Irerlionia  };r»nul(kKutn  (trachumn  verum,  etc.),  ur  arc  bulh  meruly  difTerrat 
formtt  uf  ttiu  Kami.*  pn>ccM«i  f  Analixnj  ohows  that  in  the  eiioruioun  uimjorit;  of 
cases  the  changes  that  arc  characteriBtic  of  the  two  forms  (papillary  growths  and 
trachomntoii.s  f^niilHtinnH]  art!  found  Rimiiltaneou&ly,  »o  tlint  nrarrely  any  im- 
mixed  CUN» of  citlicr  fonii  uruli^ft.  Thi^t>pe«k)>dvcidedly  furtb«  uuitary  tbcor} 
of  the  disease.  We  arri%'e  «t  the  wimo  rvsvilt  if  we  follow  out  the  etiologry  of  the 
di^'a^;.  CiMCH  are  observed  iti  which  one  iridindim)  nfTecled  with  one  of  the  two 
foriiut  infect!«  other  persODB,  in  some  of  whom  thereupon  the  same  fonn,  inothen 
the  otiicr  form  develop«.  Piringer,  moreover,  hy  hin  inorulntiona  cxperimentalW 
itablislied  the  fact  that  the  se<;r<jtion  from  on»  uitd  the  wiine  case  produced  the 
r*t  form  in  ono  individual,  the  second  form  in  another;  indeed,  in  one  and  the 
line  person  there  «a«  ouce  pnxJuced  by  inoculalioD  with  the  mme  fwcretion 
onp  form  in  one  eye,  (he  otlinr  form  in  the  olhi-r.  Wc  arc  therefore  quite 
ju;<tiGi.il  in  re;ranliii)r  tbe  two  forms  of  granular  luid  jiapillary  trachoma  ao  one 
m\(\  The  same  diseiuic. 

It  Htill  n-iuains  to  »peak  of  the  position  of  ftdlindar  emjtinamtia  with  re- 
gard to  trachoma.  The  fornier  i»  found  chicflv  iu  young  people,  wbilc  traclio- 
mu,  on  the  contrary,  ia  rery  Bcldotn  met  with  in  children.  The  two  diseases 
arc  very  simtlnr.  in  tbnt  lymph  folLielc»  ocinir  a<i  chunict«rütic  furmalionii  in 
both.  In  follicular  catarrh  they  are  smaller,  are  more  sharply  limited,  and  pro- 
ject fartlicr  »lx)V(j  tlie  «urface  of  the  conjuTiclivii;  in  trachoma  they  an'  larger, 
deiftitute  of  sharp  nutlineft,  »nil  Ip*s  [imminent,  Kollieles  jiroper  are  oflen 
oliluii}f-oval  (cylindri'Ciil)  and  pliiccd  fide  by  side,  in  a  row  like  a  striug  uf 
pearl«,  whilt:  tntchomAtoue  tfi^nulatinni^  are  round  and  more  rarely  present  any 
■ilch  arnin|tcmenl  in  rows.  But  ihcM;  HiH.nieterifitt>{ii  arc  »ometimex  )>o  obncured 
that  even  eX)>crtA  can  not,  in  many  oaflCK,  make  the  diagnoxi^  with  certnioty, 
and  the  üubän^uent  course  of  the  disease  alone  affurdd  the  de«ired  infommtlon. 
Even  in  the  hi^lolop-ical  Htruetun-  nu  thonjuffhgoinfi  distinetinn  can  be  found 
between  follicles  and  liarhonmt-oiiüi  E^riiniilatioii^.  A  further  rewnililaoce  be- 
een  folllciilurcatarrh  and  trachonm  consists  in  tliv  fact  that  they  both  chiefly 
WTiir  amon^  Imdie»  of  men  who  are  confine<I  in  a  »mall  space.  It  is  therefore 
oaay  tounderetaui)  thtil  theue  two  diseases  have  rc^icalciiily  been  confounded  with 
mdi  other;  and  a  Dumbcrof  author»,  in  fact,  explain  follicular  catarrh  a»  being 
■  kind  of  trachoma  dislinjftiiiibcd  hy  it»  mildnei«  and  frpcdom  from  danger. 
But  to  Hucli  11  view  lliB  following  objcelion  must  be  raised:  U  is  not  yet  certain 
whetlier  follicular  catarrh  occurring  nmongr  confined  bodies  of  men  is  propa- 
Hntr<I  by  infection,  like  tntclioma,  or  in  men-ly  u  result  of  the  contamination  of 
the  air  by  dust.  extiMliitions,  etc.  On  the  other  hand,  it  is  <{uite  Mti^^factorily 
lH>tal>Ilxhed  that,  under  ccrtttlo  firciim^itancrs,  follicuLir  catarrh  can  urisp  with- 
out any  infection  wlinlcvcr.  This  is  the  case  after  the  prolonged  iu-t^tillalion  of 
atmplnn,  which  n  followed  in  mauy  )K-rM)tis  hy  the  development  of  a  typical 
(«Mtcular  catnrrh  with  very  numerous  follicle».  But  trachoma  can  never  ariae 
without  infection.  A  fiirther  and  mori?  impnrtant  distinction  between  the  two 
ttUimitri  ta  the  course.  PoUicular  c-iturrh  in  not  asHOcialud,  or  is  associated  to 
Mulji  an  hiciinsidcrablc  degree,  with  papillary  hypfflrophy  of  the  conjunctiva; 
leMls  to  shrinking  of  the  conjunctiva,  to  pnnuua,  or  to  any  of  thu  other 
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iclv:  it  i»  a  iliwim  perfn-tly  (l4?vm(l  of  dnngcr,  one  whirh,  ercn  witlK>ut 
inatiuval^  anally  gets  wt^ll  uuil  leHvi-8  nu  tnico  iK'hiiid;  60  tliitt  on  ihi« 
•rcoitnt  alou«  tli«  4liffi>rvDLiution  of  the  two  dineaae»  is  Dot  only  Üieoreticallv, 
aUo  pnrtirally,  uf  great  imimrtance. 

Tbe  qucstiou  nith  rcganl  Ui  the  ivlattuns  of  tlic  difffrcut  forms  ut  blennor- 
'riHBa,  tnchumtk  aud  follicular  ctrnjuittitiviti«  tu  each  otiivr  ^\ill  fdvt  rcrt-ivv  a 
deflnitivc  lolution  through  the  mcrHum  of  biictcriology.  At  prcxcot  only  the 
Diirmoocctn  of  arute  blpnnorThn'n,  Ih«'  gnunrocrtiii.  has  iKcn  »Atinfiictorily  do- 
tcnniiicd.  In  conjuDCtiral  di»L-a>«8  which,  like  tracbutnii  Hud  follicular  nstarrb, 
are  ■nocUtcd  with  the  TunitHtioD  of  gninulaliong  several  obaerrers  (lieber. 
SMUm,  Koch,  Michel,  and  others)  haw  hIho  |iroYt-d  thv  usistcoce  of  micro- 
or^ganUms,  some  of  which  pretty  cIomIv  reHtmhle  the  gonococcu«  without  beinj; 
identical  with  it.  So  for,  however,  thi>  ob«nn*ation»  of  individual  iitvi^rtigator» 
■rr  Dul  sufficiently  accordant  for  us  to  beabli-  to  furniuliite  nny  dcflnitp  cnnrlit- 
iHiaa.  Probably  we  Dtut  regard  the  ftmoatioa  of  ^mtiululinu»  ('oriit>i»>id  of 
■d— aid  tiMue  not  aa  anythiDg  ut  all  «fxrcific.  hut  only  an  a  iiunioutar  form  of  re- 
■etfen, which  the  conjunctiva  of  thv  eyn,  like  oilier  diih'duh  niciubninrs,  exhibits 
toward  nuuijr  different  wrt.^  of  irribinls.  Such  a  fffrtiiivliutiuf  graimlationK  occur» 
ia  iu  mi>n  pronounced  form  in  trachoma  and  in  folltriilHr  cnlarrh.  Furtbermor«, 
in  the  chronic  «tag«  which  ftillnw.-*  a<'utc!  Lilennorrhcnt  <;r«iiuhtlign6  In  the  retro- 
tmr«ü  fold»  arv  fn^jucntly  found  iu  conjunction  with  the  pnpillnry  hypertrophy 
of  the  coDJunctivn,  and  Bometimes  in  such  i^tiantitj  that  a  true  traehotnn  in 
Ibooght  to  hr  pmviit.  Then  Iherc  arc  com^  of  lubcrcuLoNÜi  of  tlie  conjunictivn 
(«e«  {  I8>  which  be|;in  with  an  abuudaut  derelopmeut  of  Kranulatton«,  quite 
0«  io  trscboiiia ;  of  the^  Klitin  hiu dciwribed  ^mo  exAmpU'9,  and  I  myself  have 
■ecQ  WTeral.  Again,  (lold/ieher  and  Siiitler  have  »een  roi^s  in  which  ihorp  wnti 
■a  abaadanl  formation  of  granulatiuus  iu  b  cunjunctivul  otTectioo  which  thi'y 
refinied  a»  rnrphilitic. 

Tbc  former  obwrver  aUo  de^rrib^^'d  under  the  nnmo  of  it/mphomn  ermjunetira 
%  ifimiBT  in  which  gigantic  lymph  follirle»  are  found  in  the  conjunctii-a,  to- 
gvUxT  with  lynphomata  in  the  neck  on  the  »am«  side  na  the  affected  eye. 

In  rpgard  to  the  follicular  catanh  frmduffid  hy  altwjiine.  it  ajipeiini  tbnt  the 
irTiUlir<a  i»  a  chemical  one.  and  hence  the  catarrh  diMippcars  when  the  atro- 
fjnr  i»  rcpUct^  by  another  tnydrialir. 

For  Kettln){  rid  of  a  thick  pnnnus  many  employ  prritomi/.  This  in  the  opera- 
tloo  of  divi«lin^  the  conjunctival  veswU  nmninK  to  the  jmnniw.  ell  her  by  «imply 
nuücio(r  an  Incision  roand  the  come»  through  th.e  conjiincliva,  or  by  exciRing  a 
oamiw  annular  titrip  of  the  latter 

In  ordiT  to  make  an  old  pannu»  tmn8|urertt,  it  wo»  formerly  the  practice  Io 
^1  delii>erati_-1y  make  an  inoeuhitiim  of  aeuU  hlmtiorrhtnt,  bcciiiiMe  it  hnd  been 
^P  found  by  expvrir-ncv  that  an  cyo  with  )taiuiu«  which  is  accidentally  attucked 
by  acute  hlennorrhosa,  inntead  of  losing  its  cornea  by  supp«rntir.n.  hiis  it.«  pannus 
^-  made  actually  more  tranaparent.  The  procedure  is,  at  the  prcM'nt  time,  re- 
^■^laeed  by  thü  treatment  with  jiNinirity,  which  acooniplühe«  the  »anie  thing 
^"  witltout  expoiiing  tlw  eye  of  the  other  «dc.  or  the  eyes  of  other  pcrwna,  to  the 
danger  of  bleuuorrhmd  infection, 

Jt^miritg  itite  i>eeds  of  the  Abrun  pra*ciitoriu)) ^  has  for  a  loop  time  been  in  use 
io  Bntzit.  where  trachoma  is  epidemic,  u»  n  popular  ri'TDedy  for  Ihi»  dii^'HNc. 
To  Tit  Wecker  is  mainly  dot'  the  credit  of  htivin^  fulijwtcd  thla  remedy  In 
•cäeotific  ezamtualiun  ood  of  having  intrmluced  it  into  Eutojm.     Ttw  action  of 
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jcriuirilj  doe«  not  depend  upon  the  presence  of  micro- orgHniams  io  the  infiuion, 
0«  wa«  originikl[>' lH-]ii;T4^(l,  htit  ii)Min  nn  umtrj^niKfd  ferment  «liicit  is  exct;««- 
iveljr  puiaonouB  (Hiitpel,  MuiMsrr,  tialumouseo,  VeuDCtnan). 


IV.  Conjunctivitis  DiPiiTnEaiCA. 

16.  Conjunctivitis  diplitherica,*  like  ncut«  blennorrhc&s  and  tra- 
choma, Ls  u  purulent  iiiflammiUion  of  thp  conjunctiva  which  spreaiU 
bv  contagion  ami  the  aecretion  of  which  h  itifetHiuiiB.  But  the  con- 
ta^iuni  18  different  from  tlial  of  the  otiier  two  diöeaees,  being  in  tliis 
case  Ifcio  diphtheria  bjictlhis  of  Löffler.  The  inflammation  produced  hy 
this  ii  always  violent,  and  in  the  severe  cases  i&  atimiig  the  most  inLense 
of  any  that  are  observed  iu  llie  conjunctiva.  The  lids  are  much  swolleu 
and  roddoiied,  hot,  und  [niinfiil  to  the  touch.  Iu  particularly  sever« 
cases  tho  lids  arc  actually  of  boardlikt^  hurdnetiH,  bo  that  it  is  imjtos- 
Bible  to  evert  them,  and  Bcareeiy  possible  even  to  open  the  palpebral 
fissure.  Thu  lynipbaiic  gfaiiils  in  front  of  the  ear  or  in  the  neck  are 
swollen.  The  appearance  of  tliy  conjunctiva  is  charaoleristio  of  the 
profierty  that  the  diphtheria  bucillus  possesses  of  producing  a  profuae 
extidatiun  which  has  a  great  tendency  to  coagulate.  This  coagulation 
cither  alTects  tlie  exudate  that  is  poured  out  upon  the  surface  of  the  r-on- 
jnrctiva,  and  which  consequently  clots  to  form  nienibraues  or  it  takes 
piat'B  within  the  tissue  cf  the  conjuQcliva.  Consequently  we  may  dis- 
tinguish two  forms  of  diphtheria  of  the  conjunctiva. 

{fi)  The  superficial  or  crcupoun  form.  Tbia  U  characterized  by  the 
presence  of  a  grayish-white  iiienihruiip,  which  adhere»  pretty  closely  lo 
the  surface  of  the  conjunctiva,  but  still  can  usually  be  rtimoved  from  it 
with  a  forcepe.  When  this  is  done  we  find  the  conjunctiva  beneuth  to 
Ije  greatly  rcdih/iied  and  swciHou  and  in  soine  phices  bleeding,  but  we 
notice  no  great  lowäcs  of  substance  in  it  The  menibrnne  itself  consista 
of  a  fibrous  meshwork  of  clotted  fibrin,  in  which  pus  corpuscles  and  a 
ievi  epithelial  cells  from  the  conjunctiva  aro  imbedtled.  Thecroupons 
membrane  covers  the  tarsal  conjunctira ;  more  rarely,  the  retrolarsal 
fold  and  even  the  conjunctiva  of  the  eyeball.  In  most  oasoe  after  from 
one  to  two  weeks  the  niembrane  gradually  disapprnrs.  The  eye  now 
merely  ijrcseuts  the  coiiilition  of  an  intense  simple  catarrh,  which  gets 
well  without  leaving  any  jiernianent  changes  in  the  eonjunetiva.  In 
severe  cases  the  dirtease  is  compliaitcd  with  corneal  ulcers,  which,  how- 
ever, but  rarely  lead  to  extensive  destruction  of  the  cornea. 

(i)  The  deep  ftyvni  {(iipfiOteritt  of  the  conjunctiva  in  the  narrower 
sense).  This  runs  a  much  more  serious  course  than  does  the  supcrlicial 
form,  a«  in  order  for  it  to  occur  the  exudate  must  coagulate  while  still 
within  the  tissues  of  the  conjunctiva,  so  that  the  vessels  are  compressed 
by  it,  and  the  mucous  membrane  coiiseqiu-ntly  is  rendered  rigid  and 
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UoodlMB  and  falla  »  prey  to  necrosis.  Hence,  on  cvertinj;:  the  üJa  we 
find  boulethe  marked  swelling  and  redness  of  thecoDJiinctitra  a\»ilA  in 
wl)t<-h  thv  conjunctiva  ia  somewlmt  dppre8SL-d,8niootli,aud  of  u  grH^ieh- 
jcUow  color,  and  often  contAins  a  few  dirty-red  speckled  marking« 
(Mchnnoaes).  In  the  serercat  coses,  cither  a  very  large  portion  of  t)ie 
enojunctiva,  or  even  its  entire  t^iirf>ice,uc(]iiires  this  character  and  iä  nut- 
lonnlr  gray  and  hard,  just  as  it  is  after  being  inteOKlj  cauteriMtJ, 
cu  g.«  bj*  the  action  of  quicklime. 

The  condition  just  described,  which  develops  rapidly  after  a  ehort 
period  of  incubation,  is  cjilled  tlie  ftrst  stage  of  the  dieea.se,  or  stage  of 
iiitiltratiou.     It  keeps  up  for  fnmi  five  to  ten  duy^i,  »ccurdingto  the  ex- 
tent of  the  diphtheritic  proeesH  upon  the  conjunctiva.     Ttien  the  spots 
of  dipblheritic  infiltration  begin  gradually  to  disappear.     Where  the 
infiltntion  is  not  eo  very  detiMe,  rt-Korption  of  the  exiulut«^  cK'curs,  but 
IB  tboM  spots  from  which  the  cirouhLtiun  has  be<.>n  altogether  cut  ofl 
bj  tfa«    iufiltnition   and   the  liesue   bus   consequently  morticed   the 
Beerotk  portions  sloogh  avay.     Thus  are  produceil  in  the  cuujunctivs 
laasu  of  substance,  which  soon  becoiiu;  covered  with  gniiiuluituiiH  ttuch 
■a  oorar  a  raw  surface.     31eunwhile  the  secretion  has  become  more 
Kba&dAOt  and  more  purulent,  for  which  reason  this  stwond  stage  is 
ebvACterized  as  the  stage  of  bhtnwrrhwa.     The  third  stage  is  that  of 
€Üntrüaiion.  in  which  the  grauiilatitig  surfaces,  that  arc  prcHJuce«!  by 
the  alooghing  off  of  the  gangrenous  portions  of  t)io  oonjuncliva,  gniil- 
Ballj  grow  smaller  and  are  oovertHl  over  with  a  new  epithelial  lining. 
Since  tbo  Intter  chutige  Is  effected  by  the  drawing  in  of  the  neighbor- 
^^ing  conjunctiva,  the  conjunctival  sue  as  a  whole  is  contracted  ;  fre- 
^■qnently,  too,  iu  single  spots  adhesions  are  produced  betwei>n  the  con- 
^huuctiva  of  the  lid  and  that  of  the  eyeball  (Symblepharon).    The  more 
^puteuded  the  diphtheritic  ]>roce8S  the  more  striking  is  the  subsequent 
^  cicatricial  contraction  of  the  conjunctiva.      As  u  result  of  it  Irichiasi», 

Etricial  outrupioti,  or  even  xerophthalmus  may  subsequently  develop, 
rbo  deep  form  of  diphtheria  is  more  severe  than  the  croupous,  not 
io  regard   to  its  effect  upon  the  conjunctiva,  but  nlso  iu  other  re- 
ta.     Hence  llie  cornea  is  much  more  frequently  and  much  more 
aenonsly  affected.    The  greater  the  eitension  of  the  diphtheritic  pro- 
CMB  upon  the  conjunctiva  the  more  certaiu  18  corueiil  suppnruiion  to 
occur.     If  the  entire  area  of  the  conjunctiva  is  inlillratcd  and  rigid 
^Kthe  rornea  is  always  irretrievably  Inet. 

^B  The  general  condition  of  tlic  little  patients  is  very  much  disturbed. 
Tbey  have  high  fever  and  are  greatly  prostrated.  Weakly  children  not 
infreqaentlj  snocumb  to  the  severity  of  the  general  disease.  The  pn^- 
Doats,  therefore,  is  Tcry  serious,  not  only  as  regards  the  eye,  but  also 
witli  n-apcot  to  life  itself. 

Etiology. — That  the  two  forms  just  described,  which  differ  so  much 
in  their   appearance  und  course,  ure,  nevertheless,  the  same  disease, 


S8 


DläEASKS  OF  THB   EYK. 


iinmely  diphthpria,  is  proved  from  the  fnct  thnt  Lufflpr's  bocitti  arc  found 
iu  tbo  conjunctival  secieliim  iu  botli.  Often,  Ido,  thu  puLieuts  preaeut 
other  important  aud  uiidoubtod  dtplitheriul  atTcctloas.  Small-sixed 
diphtliohnl  piitches  are  frequently  fouud  at  the  edges  or  angles  of  llie 
lid»,  the  nostrils,  or  tho  angle«  of  the  mouth  ;  Bonieliines  there  Is  also  a 
fully  developed  nasal  or  pharyngeal  diphtheria. 

Diphtheria  of  tho  coujunctira  is  mainly  obserred  in  those  countriea 
wher«  diphtheria  of  all  sorts  is  a  freiiuenl  ocuurreuce,*  and  occnrs  a- 
peoially  at  Umes  when  an  epidemic  of  pharyngeal  diphtheria  h  prevail- 
ing. It  can  often  be  prorod  that  children  affected  with  diphtheria  of 
the  conjunctiva  had  previously  been  throwu  with  others,  who  soon 
aft«rwiinl  developed  pharyngeal  diphtheria;  and  such  children  may 
theinsolves  in  their  turn  spread  the  disease  to  others  still.  The  prwiispo- 
Mtion  to  diphtlieria  diminishes  with  the  age.  Cous^ipiently,  diphtheria 
of  the  conjtiurtiva  usually  attacks  children,  and  most  frequently  those 
between  tho  second  and  eighth  year  of  life.  Adults  are  only  exceptiou- 
allv  attnrked.  and  then  by  one  of  the  lighter  forms. 

TrratDflnt.—ln  the  severe  cases  of  diphtheria  of  the  conjnnctiva 
the  injivliün  uf  antitoxin  is  indicatMi  as  soon  as  the  diphtherial  charac- 
ter of  the  disease  is  mode  out  In  the  lighter  cases  we  may  content 
ountelres  with  employing  local  treatment  alone.  In  the  ürst  stage  of 
th«  disL-ase  thts  is  ohtefly  limited  to  careful  cleansing  of  the  e}*»,  for 
which  purpose  the  best  thing  for  us  to  employ  is  a  weak  antiseptic 
liquid  (solution  of  corrosire  sablimale,  salicylic  acid,  or  potassium  per- 
■waganate).  Cold  compresses,  which  would  seem  to  be  indicated  by 
the  great  swelling  and  redness  of  the  lids,  must  be  applied  only  when 
tb«  conjunctival  circulation  is  not  too  seriously  embarraaaed  by  the 
diphtherial  iufiltration.  Otherwise,  it  is  better  to  employ  warm  com- 
pwwea  which  by  dilating  the  blood-vessels  increasa  the  circuUtion.  As 
reganis  the  conjunctiva  itself  Fienzal  has  reooameoded  painting  it 
with  lemon  juit-« ;  and  painting  it  with  strong  mblimate  solutioa 
<l  to  1,000)  either  directly  or  after  the  removal  of  the  membrmne,  if 
fnami,  ia  highly  spojcen  of.  Except  for  this  porpoae  there  ia  no  object 
w  nmorittg  the  membranes  tn  the  croupous  variety,  «aoe  tin»  at  one« 
nfinnu.  Wbea,  after  Separation  of  the  merabnim  or  tlift  alongh,  the 
ooajutctiv«  has  become  strongly  oongMted,  soft,  and  aaccBlent,  and  the 
arrtetiaB  bogiBC  to  be  abundant,  we  may  commence  the  application  of 
a  Bitrttk«-ot>«lv«r  aolntioa,  by  wttmn»  of  which  wa  bring  tike  «vc^km  con- 
jmrnddrm  «wcv  Twpidly  back  id  iu  noraal  cute.  In  aa  itmg  we  most 
at  fint  pn>c««<d  with  great  eaaliom  nae  a  pretty  vcak  aohition  (one  per 
cMii)aoddiaoontiDDe  the  sffiUoatM»  ai  nooe  if  nwokbtSBei  ar  deep  in- 
tttraüoBfl  onoe  nKHWilenik^ 
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Vie  ke«pon  making  the  applications  to  th«  oonjuuctiva  as  long  us 
tfio  latter  is  red  and  swulleii  and  discliarges  a  copiim»  tutcrelion.  If  in 
the  deep  form  after  the  substdeucc  of  ÜK  iliüeaae  partiul  necrosis  and 
aloughingof  the  conjnnctira  have  set  in,  we  try  during  the  snbgoqtiunt 
periott  of  cie-atrizjitipn  to  opptise,  iis  faras  pr)«ei))l(;,  thv  formation  of  ad- 
betiooH  betvrotn  the  hd»  und  the  eyebuU  (doiüg  this  by  frequently  draw- 
iag  the  Hd  avr&y  from  the  eyebali  or  by  layiug  a  pledget  soakt-d  in  oil 
between  the  two),  for  adhesions  onue  formed  can  be  removed  only  by 
ma  operation,  ('amplication!)  affecting  Die  conieaare  to  be  treated  ac- 
cording to  the  rules  that  will  be  given  further  on  for  purulent  infliim- 
mstion  of  the  cornea  in  general. 

All  oj>crative  procedures,  whctlier  upon  the  romea  or  upon  the  lids, 
should  be  avoided  in  the  Hret  »tage,  aä  the  wounda  thus  produced  gen- 
enlly  become  diphtherial  too. 

In  consideration  of  the  very  infections  character  of  diphtheria,  oar 
•[■Hnal  aim  must  bo  prophtflazif.  While  acute  blennorrliumand  tmcho- 
niH  v\en  un  infectious  uciion  only  through  a  transfer  of  the  secretion, 
uifeoiion  in  diphtheria  can,  in  all  probability,  occur  simply  by  means 
«f  ihr  air,  without  any  direct  transfer.  Accordingly,  we  remove  from 
the  vicinity  of  the  patient  all  persons  who  are  nut  indi^ipeneably  neces- 
sary for  purposes  of  nursing;  but, most  of  all,  wo  insist  upon  tho  removal 
uf  children,  who  are  particularly  susceptible  toinfeciion.  If  diphtheria 
has  «itueked  only  one  of  the  jwiient's  oyea,  the  other  must  be  proLected 
against  infection  by  a  carefully  applied  occluding  bandage,  just  as  iu 
acute  blennorrhtea. 

The  perttons  who  have  charge  of  the  patient  must  be  particularly 
enjoined  to  cleanse  the  hands  ciirefully  after  tonching  the  diseased  eye, 
to  deatroy  at  once  the  materials  employed  iu  cleansing,  etc. 

We  owe  the  Aral  exact  dcscriptioo  o(  conjoncriv«!  diphtheria  to  Von  Oracfe, 
who,  in  Herliii,  hat)  an  oppnrtiinitv  nf  acc-ing  muiij*  cohpa  uf  this  disenw.  HU 
daraiptiun  rvlatrs  to  the  dvrp  vant^ty,  u(  wMcli  h<'  divtiiigubhoH  two  fn^u|)H 
oCoaan.  In  the  flrsi  group— thai  uf  HipliDifrin  en  plBi|ii(>» — runittjtutod  by  ttw 
U|^tpr  raw-«!,  tlie  cli)ililli4?rüi1  !«|HitK  in  llie  corijunctiva  are  f(niii<l  uiukr  the 
form  i>t  Urffe  or  ntnall  iKlaiids,  which  occur  ecpeciilly  on  the  conjunctly«  of 
the  lid»  und  between  which  lie  iiroia  of  tiwiuc  thnt  is  nut  so  murh  diNeued. 
|a  the  s!¥i>rer  out»,  un  the  olhur  haiul,  tlu'  diphtherial  foci  rapidly  cualewe, 
■o  tluit  the  entire  conjunctiva  becomes  rigid  and  bJuwUuM  (confltivnt  diph- 
tteri»). 

After  Lfifller  hnd  iliacnveml  in  thp  mrnilinuiea  uf  pharyngm)  diphtheria 
the  horilliu  that  Ix-an  hi«  namt-,  it  was  iwon  after  shown  to  be  present  in 
diphthrria  of  tlie  conjunctiva  alii)  rHiiIxrK,  KolUko  nud  Paltmtr.  niid  ulhirrt). 
i>n  the  other  hand,  no  one  «uppowd  thnt  thr  caM>K  in  which  o  mpmhrane  forma 
upon  the  cunjuucti*-a  must  also  be  rejjardi'd  as  diphtheria  until  the  presence  of 
thr  liäAliT  tmcilUu  woa  drmMnstnilcd  in  them  also  (C.  Prftnkel.  I'hthull,  Elwh- 
nUr.  KM-lirrich.  Sourdilic,  SehirmiT.  und  olhcn«).  Thr  aame  thinf;  occurred  ia 
tub  caM  ait  in  that  of  pharyngeal  diphtheria  and  laryngeal  croup,  whaae  eiio* 
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logical  identity  hm  ooly  very  recently  bc«ii  recognized.  Many  aemime  that 
nivinbruaoiu  indtiiiitimtion  of  h  iimi-i>ii:'  nipioliriine  implicH  a  ft'ebler  uclimi  ut  thr 
di|>htIi<Tia  bnrtlli  tlmn  dai^H<tt|iFuhc-riticinflaintnatioD  )>tt(pcr,  the  coiuiMniü%-i-*]y 
sUf^lit  effect  of  llic  biu-illi  in  tht  fnrmcr  cast- bring  dut  tfitlier  to  their  hoving 
lost  thi'ir  virulfiMf  or  lo  tlic  p«ticnl'i<  bfiiif*  iimre  rt-fraclory  (o  tbe  hiflufucc. 
Bui  Kfinrt  (will  tliiH,  the  severity  of  tin;  inClauiTtiiition  J»  influtrnti-d  by  tht  fact 
that  bvnide  rhe  Lotnor  barilUi^  then'  iicciir  citi  t]ii>  inflamtd  ronjiinrtiva  other 
germii,  xurli  it.'i  thi'  Kta)>hylu(;iK:i:uit  uEiil  ^t^t■]>lucl>L'c:lI^.  In  fact,  ihv  Mtn>]>ttH"nc- 
cu»  by  it(tclf  \»  c(mi}jetciit  to  (»rodiicc  a  disciwe  of  the  cltnk^a]  aBpect  of  con- 
jutirtival  diphthrria;  and  in  my  clinic  «Hunlly  the  severest  vanes  were  tho«e  in 
whirh  tlip  strfl)itoci]t-r.iiH  atimu  vias  prewnt,  the  eLi^^btiT  ur  cruuputu  ciwm»  twiug 
nsaiKMutcd  with  the  LoHIlt  ttarilll. 

CroupoTU  Hembranei  on  the  Conjunotiva.— Croup  and  diphtheriH  are 
immiirity  lumtrMuieal  Icrnis  denoting;  ditiuite  furniH  of  iDtlamniattou.  CroujKHja 
ir»t1iimiuätii>ti  i«  chamctt-rircd  by  the  di-iio-ilion  of  nn  cxiidgte  upon  the  »urhice 
of  a  tissue,  whiTP,  by  coagulation,  it  hardens  into  a  memhranf.  The  L'^utenciL- 
uf  the  diphtburilic  itillHniiiiuliuu,  on  the  conlrary,  PiiiiMi'ts  iu  the  exudation  of  A 
great  mii<w  of  tnaterial  within  the  tissue  itself,  together  with  con«ccutiTe  iKcro- 
ai»  of  the  latter.  Diphtheritic  itiflctmmiition  may  he  re^rded  aa  a  crottpaus 
inllainiiiatiim  curried  to  a  hi^ht^r  ]>uint,  i»  »o  far  a»  the  siimi-  inJunouacailM 
may,  when  acting  to  a  titight  extent,  produce  a  crouponn,  when  acting  to  a 
greater  extent,  a  diphtheritic  iutlaniiiintion  of  the  niueoiiH  au'mbnine.  Smrritlle 
hii»  demoust rated  ex]KTinicntidly  that  by  painting  the  conjunitiva  with  am- 
DiuTiia  one  can  at  will  produce  cither  t'le  croupous  or  the  diphtheritic  fonn  o( 
iiiHitniniiViion,  iiccurdin<r  tu  ihu  inlenxity,  grenlor  or  led»,  with  which  the  Hf{pnt 
li  applied.  We  meet  with  the  same  (experience  iu  our  medical  practice,  whi?n, 
by  making  too  dtrong  or  too  frvtjueut  application«  of  the  nilver  »ultilion  to  ea 
inflrimed  conjunct) v»,  we  prudrice  a  erciupoun  couting  upon  it,  and  then.  In  spite 
of  thi.«  result,  keep  o»  with  (he  application.  In  this  aij>e  a  diphlbcnticinHam- 
mation  with  circumwrilxjd  iiecrojii»  of  the  li**iie  "ill  ensue.  Chemical  irritiuita 
uf  an  organic  natiin'  may  hrinu  about  the  same  result.  TIium  the  repeated  appli- 
cation of  the  jeijuirity  infusion  inriMiuce:*  first  a  eroupous,  afterward  a  diphlhc- 
rilic  inftftrnmaliun.  And.  furthennorc,  the  stmie  thing  hold«  good  for.  many  of 
those  inHamnuitions  of  ibo  c!oniiinrt»*a  that  are  ciu.4od  by  mirro-organisins. 
Thus  in  an  acute  blennorrhtCK,  when  the  inSnmnialluii  attains  a  high  degree  of 
auverity.  either  a  croupous  coating  or  a  diphtheritic  infiltration  of  iiwlaled  por- 
tion« of  thL-  ctinjunctiva  may  be  observed,  nnd  such  cnBC»  arc  often  regarded  as 
genuine  diphtheria. 

Acoorilingly.  the  same  clinical  picture— e.  g..  that  of  a  diphtlieritic  con- 
juncliviii« — may  be  producwl  by  the  mrwl  various  kinds  of  patln'genic  agenla, 
latth  of  a  chomieal  and  &  |iara.sitic  nature:  and,  on  the  other  hand,  the  »ame 
pathogenic  agent— c.  g..  the  Löffler  bdcillus-mity  ff>e  rise  lo  a  variety  of  clin- 
ical piclurcs— i.  e,.  to  both  croupous  and  diphtheritic  inflammation.  It  ü  not  ten- 
able, therefore,  aa  hau  hitherto  been  done,  to  employ  the  ex presoiona  croup  and 
dtphtluTia  of  the  conjunctiva  both  to  characterize  certain  anatomical  ebange», 
awl  «lao  to  denote  ilefinit«  types  of  disease,  each  of  sinpte  etiology.  With  «•- 
ganl  to  the  expre^ion  diphtheritis,  I  have  adhered  to  Uowr's  prtiptisilion,  using 
the  word  diphtheritis  an  an  anatomical  teiro  for  that  variety  of  inflammation  iu 
•lUch  the  exudate  underiK*«  coa^nilation  within  the  ti*Mie  it«-lf.  On  the  other 
band,  tUpbtheria  and  diphUicrial  are  used  iu  an  ctiolugjcal  seDw  to  denote 
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ifffctioiii  which,  whitU'vcr  H[>|K-artincc  they  mny  pmwnl,  arc  caused  by 
I^'Vtnrr  lutrilluK.     TIh)  rx|irL'8kiuii  cn>u|H)ui9  cunjiinctivitiH  hliuulcl  be  ii«c<l 
^tnply  0*  AH  nnutomk'ttl  Iitdi. 

Foniwrly  mo'st  of  iht-  Bjionmncdiisly  iit'vt-kt|iirig  eonjuiirtivitidfii  that  were 
aMDcUtecl  with  the  fonnutioti  of  a  mi'tnhraDF  vpts  rrimprehiMidcrl  umlcr  Ih« 
tamu  atf^/unftititia  frnpvmi  i>r  mfmhraitnct^,  and  thought  to  coustitutd  a  lun^le 
IndepemJeDt  di^ecwe.  But  n>«(int  bucterioluglcal  invciitifiTiiiönM  have  flhowntliat 
Itw  noit  r«rioua  pulhogvuic  agt-iitA  may  give  ri«<<  t<i  the  fornintiuii  uf  n  nu-m- 
teaa*  OpOD  th«  cunjunrtivtu  \»  far  u  iti  it  prtH:nl  known,  n  cruu[HjUii  coa- 
junctivitifi  may  uri^innli'  from  thf  fulluwin^  ciniircii : 

(itj  SjMintmtevuxIff  i\vVK\it\i\u^  cruujmtiD  cunjunclixitis.    Thi»  lUiuaMy  nitw  an 

■mil  oounr,  and  i-i  \\i*-  kiwi  that  wa«  formcTly  dcscrilicd  under  the  name  of 

COftJBOOtiritifi  (.TUiMfsa  il"  h  di»<tint;t  di*itrafie.     AVf  liiive  inf<-n  abuvp  that  ii  fwirt  of 

thcve  owe«,  being  nttii^d  l)y  the  lyilHer  hacilluä.  aru  lo  bv  attributed  to  dipb- 

^■«bcfia.     Tbiii  knowtvdp;  i»  practioiHy  impiirtnnt,  U-c-Hu«e  we  doit  koon-  that 

^hrea  itMn  a|>|Hrcntly  ti^ht  pams  of  ronjiiuctivitU  mny  by  tivriHfcr  to  others 

^■^radiioa  levere  diphtht-rbi  uf  the  oonjimcttvn  or  of  the  phnryoK,  and  (hut  wu 

^BauHt  oonMquenlly  apply  to  them  all  ciiFttomary  prernutumary  mi-oaurca. 

Crvu|ious  iiiflauiiiuitiouH.  in  juirt  of  a  nt-riaus  i-hanicter,  are  caused  by  the 

aLrrptfiooccua  (Tenon,  Bouri^oi«  a:id  OauUe,  Debk'rre),  ajid  I««  svvi-re  kiuds 

tb«  fiMuvioooccu«  <~Morax,  Parinnud).     Among  the  cases  that  run  a  tight 

belong  bIh»  Ihow  of  ariite  catarrh,  that  are  ]>riidiiced  by  the  bacillUM  of 

I'ceka,  and  arc  aiwoc'iateil  with  the  formation  of  mi-mbntibe  (Morax)  ;  and  that 

Ittic  acute  blenitorrtiu'a  catieed  by  the  ^'»nococcue  not  infrequently  sIkiwb  mvm- 

fonnalion  Iiah  alrcmly  Ih-c»  Htati-d  abuvc, 

Tn  the  oue»  of  mombrane  foimatiou  upon  the  eoiijimctiva  that  piirsae  a 

aorv  ehnmu  Counw  l*elun|;  the  very  Dire  ioi^taiiccs  of  bcrjM-'a  \t\»  of  tlie  con- 

janetiva.     TIm-m>  Ifltlor  CJtn  rcndily  he  diiifrii»iitinitt-d.  provided  the  rharact^ris- 

lir  exAOtlirm  of  herpc!«  irix  (a  centrul  rrddeiit-d  or  pilule i it L'd  area  uf  xkiti  aur- 

^koumlcd  by  a  wall  of  resiclv»)  u  al»o  tc  be  found  Ujion  the  skin.    This,  however, 

^Hi  n4>t  alway«  prc»«nt.     SometimcM,  too,  a  foniiation  of  niembrune  like  thiit 

^pMpoD  the  mojunrtiv«  nrriim  ii|H>n  the  tnuinma  moml'rsnc  of  tbv  mouth.     In 

•one  CMPR  the  dinease  reruns  freijuently.     In  one  caw,  which  v"'!«'''?  btlonga 

Wvc,  Gerke  and  Kain  iwlaltd  a  cocpur  which,  inoeulmcd  upuii  s  rabbil'H  coP' 

JuACtiva.  produced  a  fumiatiou  of  membrane»  there. 

KurtliertDure,  tliere  have  l>een  described  ca^e«  of  peculiarly  chronic  funna- 

of  mvmbntne   upcm  th«  conjunctiva — rnswi   lasting   for  montha,   or  even 

i— tlie  nature   uf  whiu-h   is  still  duiibtful    (Arit,    HuUue,    Morton,    and 

hers). 

ih)  By  the  application  to  It  of  cxtcmni  irritants  of  a  ehfrnimt  n/itvrf  the  con- 

Ljnacttva  may  he  Ihmwn  into  a  stati*  nf  in  tla  in  mat  i  tin  with  Ihr  fumiutinn  of  a 

irmlrmnc.     \k  nlrrady  mcntioni'd,  Kucrb  irritant  nutwlanctx  include  bodie«  l>otti 

Lirti-tfanic  ami  organic,  like  ammonia,  oitrate-of-silver  itolntion,  and  joijuirity 

[lof onion. 

{rt  lamn  ofw>Atütnn  in  the  conjunctiva  fand  the  ume  thing  U  scon  in  other 
nncaiu  mcmhnineji)  very  imon  become  covered  with  »  membrane  uf  cuuguhiled 

■Jlljrin,  under  which  the  healing  uf  thu  wound  procc-dK.  ThiM  process  ii  obMrr%'ed 
pfler  opcnitiona  (e.g.,  tenotomy),  injitrie«.  and  aI«o  •pontaneo(»ly  dL>vetoi)iog 
«oanilii— w,  for  example,  thune  (Nxurring  after  rupture  of  pompbiguit  vcHiclcfi 


i»a 
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V.  Conjunctivitis  Ei.:7,kmatosa.* 

17.  Symptoms. — In  its  eimplest,  typical  form,  conjunctivitig  ec- 
zumiitosii  ])rfüL-u't8  the  following  picturo  :  A  little  red  eniiiieuce,  of 
ubotit  the  size  of  a  millet  seed,  devclopd  ut  »umc  puiut  iipuu  the  Umbus 
of  the  conjunctiva.  This  ia  the  eßortacence  (l''ig-  24).  Id  the  be- 
ginning it  ia  conical,  it«  apex  being  covered  by  the  epithelium  of  the 
coujiiuctlva.  In  a  short  tiinic  tiie  epithelium  at  the  ttiimniii  of  the 
efflorescence  separates,  and  tlio  tissue  that  lay  beneath  it  breaka  down, 
ao  that  the  apex  uf  the  cone,  so  to  apeak,  melts  away ;  aud  the  cone 


— 3*r  V^'.  ■-  i^ 


^ 


Fio.  98.— EcntiTiiivMiM  Rmxmnnnm  m  trb  l.tMnrn-    llnjrniflnl  tt  ■  I. 

Thp  K(cra,5.  UdlmiDfnil>«ii<xl  b>-  IM  mor«  rii'limt«'  nbrlllatlo«  >i>d  luMood  r^Mi^ta  from  Uwman 
iMimoireamiui.  ti<>nt»Hi'iilur  i>urii*>K.  //,  Tbv  ■»■xlul«^  la  bIIwU««]  at  &  point  i  iilnwriiimlliu  to 
tlv  ItouniUn'  Im'Iwih-ji  rtie  iwo  mvmbrsn^a.  but  mun*  orrr  th«  Bclerm  Uiaii  OTur  UM  eomw. 
It  i-nnikisia  >-ii  ilcTi<ti-ly  luu-trrt]  nnind  (-«lis,  hi>(w>vn  vhlch  U»i  htaoj-fwwfai  are  rnoQcnluUe 
unili-rth'-rorm  i-f  li'iciil'T  •»lorpd  «tria>.  Id  Uk*  Tkinttyoftlic  oodulvtbe  <r«aM4>of  t|i*«uih 
JiiiiciiTk  (r)anil  t>])lMr|pr«  <r^  arv  bordf-n-il  \>y  ■■itmvnHnlnl  Ipinvx-rtrti.  Tlu-rpltbrlli,1Ri(Xri 
of  th«  cnnjunrüvtt  \m  hiiljcHl  fnr«mrd  \\y  ihi>  n'Mlub-  nn<l  m  lh<-  uih-ic  of  Ih»  Ulliv  to  thftinMl, 
Mid.  owIbic  tu  I1]e  pvaHrBlic^n  of  the  nnitxL  vt-ll«  itilo  llif  «pttbHial  Inyvr  U«elt,  bmt  loM  Um 
•barp  bonier  ordluarilj'  vxiMlnit  bctweeti  a  «ui]  th«  cuiuit^L-tire  tbrnie. 

itself  boars  on  it«  top  a  minnte  gray  uhier,  which  thus  lies  above  the 
leTcl  of  llie  uelgliborin^'.  heavy  cotijunctiva.  By  a  continuation  of  the 
breaking-ilown  process  the  cone  at  length  disappears  entirely,  the  ulcer 
sink»  to  the  level  of  the  t-onjiinctiva,  und  speedily  becomes  clean  and 
then  covered  with  epilholiuiu.  Thus  the  ulcer  heals,  without  a  visible 
mark  being  Ifft  npon  the  conjniiotiva. 

As  the  cSlorcscence  springn  up.  the  adjacent  part  of  the  oonjanc- 
tiTa  become«  hyperfemic,  the  injected  resBids  being  directed  from  all 
Bides  towanl  the  Utile  niiiliile.  ITencv,  IIir  reililened  jvortion  of  the 
conjunctiva  showi)  tliu  form  of  a  triangular  sector,  the  apex  of  which 
lies  in  the  limbun  and  correftponds  to  the  nodnle.  The  remaiuder  of 
the  conjunctiva  is  perfectly  free  from  congestion. 


*  Sj-Monynm:  ('nnjunc>livitL<i  l^ptiftijnn  (iiorofulotia,  phtyotJL<nalgBa,  puatalosa, 
oxADtheniAtii-ft).  hcrpiai  coujuuctivai  lStollw«j{), 
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Tbe  «niplest  type  of  conjuDctivitis  lymphutiua,  therefore,  consist« 
iti  thv  farnuitlüii  vt  a  slmrply  cirrrumscribt-il.  nodular  cxuduLe,  to  which 
here  corresponds  an  injected  district  of  the  conjuuetiva.  Oonjunc- 
kiTitia  lyinpbatica  ia  bcuce  a  focal  iif!e<.aiun  of  the  conjuuetiva  of  the 
»yehall,  and  i*  thus  distinguished  front  all  the  varieties  of  conjunctivitl 
iutlaromatiun  hitherto  deacribed  which  arc  difTuaed  tDflnm  mat  ions,  in 
that  they  extend  in  a  uuiforni  fashion  over  large  soctiona  of  tlie  con- 
junctiva. 

Tbc  eJinica)  picture«  which  conjunctiTltis  eczcwatosa  uetuiilly  ci- 
bibita  prvsent  modijloiiioua  of  the  typo  aboro  described,  which  difTcr 
aioat  wttlely  from  each  oiher.     Those  uiudiricationa  concern — 

{a)  The  riur/i/v.T  of  the  efHoresecncea.  It  is  nirc  thiit  we  find  but 
one  of  these ;  generally  there  arc  aevcral,  and  not  infrequently  a  good 
many,  present  at  the  lume  time.  The  fewer  they  are  t)ie  larger  they 
Bnerally  grow  ;  in  rare  caaes  they  almost  attjüii  the  »ixe  of  a  lentil. 
^VTben  there  are  many  nodules  present  they  arc  small ;  often  we  find  the 
entire  limbiis,  or  even  the  cornea  itself,  eovcrcHl  with  rery  minute  emi- 
oenccia,  so  that  tho  aurface  of  the  ifve^Kill  looks  us  if  tine  aand  hiul  been 
Knvn  over  it.  Such  ver\-  Email  nodules  commonly  dii^tippear  in  a  few 
days  by  roeorption,  without  any  prelimiuary  diifintegratiou.  When 
moltjple  effloreiiccuces  are  prcstnt,  the  injected  {Kirtiuu«  of  the  bulbar 
conjonctiTa  belonging  to  the  separate  nodules  become  confluent,  and 
tbe  conjunctiva  then  apjtears  reddened  all  over,  so  that  the  focal  char- 
acter of  thediseaae  iaobs<!urec]. 


and  derlarea  itself  only  by  the 

||»r«ience  of  Heparate  nodular 
exudatcfl.  So,  too,  when  tho 
liiflanimation  ia  grvat,  the  pal- 
f^'bral  conjunctiva  aUo  pnr- 
Kiripatoi  in  the  injection,  so 
that,  in  that  oam*.  conjunctivi- 
tis (rczemul**Ka  is  no  longer  an 
«ffeotioD  litniUHl  to  tlie  bulbar 
jnnotivA. 

[A)  The  ait«  of  the  efflor- 

ices  may  be  not  only  in 

limbua  itself,  but  also  ex- 

frior  to  tlie  latter,  in  the  an- 

ir  st-cment  of  the   bulbar 

)njnnciita,  and   likewise  in- 


.j» 


B 


—  C 


~~  ~  K 


Tn.  SO.— ErrtouEBcnto  ox  tmk  CubNKA  in  Co»' 

JI^KCTTTTTM  EcXKHiToaA.      ^JitW■.r  IW&DOff.) 

Tlir  noilul''.  irlik'h  ronolKW  nt  cplla.  Ur«  ItrtwrvD 
Bi)«!!!«!)'«  mi-iiibr«n«<,  A.  miu\  itwx-pithi-Uum.  A.', 
vltkli  Latter  ii  thun  nU>ni  ik>k«  lu  fvrta  ■  pnini 
Incnce.  In  ihr  ciiiihrliiiiii  we  dl*UnKVi>>li  Tlir 
loirmnotl  t»j*Tnt  i-rlliiilrlcfti  cHbL«.  th«  mJ<i 
dl«  l»«r  ot  bolyteiMiat  (-■■■11».  in.  uhJ  Itiv  u|>ppr- 
iTMBt  bjtt  offiM  cHli.  n  ;  aciiit^f*4  bMwprn  tbf 

«plUl^lMl  oeUa  M*  a  Ti-w  ri>iI1I<l  i-otl*.  r      A  INtrtriv 

M.  ts nmi  «xienillDK  ilinxitfti  iliv  iMTPoeb^roa  of 
tbo  GOFM«.  C  aikI  Ainony  tlie  corneal  oorpuaclr». 
K,  up  to  Ihc  nn>tuli< 


ft^rior  to  the  Jimbns,  in  tho  cornea  itnelf.     In  the  latter  are  situated 
gray  noikilcs,  which  consist  of  an  accumulation  of  round  cells 
srflcially  disposed  between  Bowman's  membrane  (Fig.  29,  B)  and 
•pilbelinm  (Fijr  2W,  E),  whicli  is  biilgwl  forward  Uy  tlieni.      Hy  the 
bnwking  down  of  the  nodule  there  ie  produced  in  the  cornea  a  loss  of 


ßnbeluTice,  wliicli  is  quite  sbnllow,  affecU  merulj  th?  epithelium,  and 
heala  witiiout  leaving  a  |iernianent  opacity.  Often,  however,  the  affec- 
tion oAsuntes  a  more  wrious  form,  from  the  fact  that  the  exudations 
have  a  tendency  to  spread  farther  in  the  cornea,  extending  either  into 
the  deptli  of  the  latter  or  along  ittt  surface.  If  the  intiltration  extends 
through  Bowman 'a  membrane  into  the  parenchyma  proper  of  the  cor> 
nc»,  an  tili^er  is  produced,  when  it  breaks  down,  which  penetrates  more 
deeply  and  can  even  jH-rfurate  the  eomea.  In  that  case,  after  the  ulci-r 
beala,  a  permanent  opacity  remains. 

(cj  Tho  eonieal  ulcers  whiob  result  from  the  efflorescences  may 
assame  a  serpiginoui  character — that  is,  tliey  may  spread  by  a  sort  of 
creeping  process  along  the  eurface  of  the  cornea.  In  this  way  is  pro- 
duced tlie  roÄCtt/rtr/ffjirtrH/u«  (Fischer),  which  is  al bo  called  keratitw 
faacicularia.  This  affection  U'gins  by  the  development  of  a  small  ulcer 
out  of  an  efflorescence  at  the  rim  of  the  cornea.  After  some  days  this 
ulcer  becomes  clean  in  its  peripheral  half — that  is,  in  tlic  jiart  turned 
toward  the  corneal  rim.  At  the  mme  tiiiie,  in  accordance  with  tlie 
ordinary  behavior  of  regressive  corneal  ulcers,  blood-vessels  develop, 
which  run  from  the  linibus  to  that  edge  of  the  ulcer  that  is  healing, 
and  which  serve  to  keep  up  the  process  of  cicatrization.  But  in  the 
im-Hiitinu>,  that  margin  of  the  ulcer  that  is  toward  the  center  has  rx'- 
niained  iiiliUmted  luul  gnty.  Inasmuch  as  at  this  ]dace  the  infiltration 
and  the  subäcqneut  inirulcnt  disintegration  kpcpoucitcniling,  the  nioer 
constantly  iMlvance«  toward  tlio  centiT  of  tlie  carnca,  while  on  its  pe- 
ripheral side  it  beaifl  erpially  fust,  and  draws  the  blood-vessels  after  it. 
The  vascular  fasciculus  accordingly  appears  as  a  narrow  red  band  formed 
of  blood-vessels  (hence  tho  name},  and  extending  from  the  conieul 
margin  sonio  distance  into  tho  cnrnea.  At  its  apex  it  bears  a  small  gray 
crescent,  the  inHltratcd,  advancing  margin  of  the  ulcer.  The  iirrest 
and  recession  of  tho  pi-ooess  first  occur  when  tho  ulcer  is  completely 
healed.  Until  this  has  taken  place  the  vascular  fasciculus  can  advance 
far  into  the  cornea,  to  its  center  or  even  beyond  it  The  small  ulcer, 
however, always  remain«  su|>erf)cial,  and  a  pcrfnralion  of  the  cornea  due 
to  it  has  never  been  observed.  When  tho  vascular  fascicuhis  has  at 
length  come  to  a  standstill,  the  vessels  gradually  disapirear  from  it,  and 
there  only  remains  a  suiwrficiftl  opacity  of  the  cornea  which  corresponds 
in  shape  to  the  lüng-dniwn-out  form  of  the  viiscular  fasciculus.  This 
opacity  never  clears  np  again  completely,  and  hence,  when  found  at 
any  time  during  tho  whole  eub8c>()ucnt  life  of  the  patient,  enables  ua  to 
diagnostirato  tlie  previous  existence  of  a  vascular  fusciculus. 

(rf)  The  severest  cases  of  conjunctivitis  eczrmatosa  are  those  in 
which  the  exudation,  starting  from  in  front,  makes  it«  appearance  in 
the  deep  layers  of  the  cornea  as  a  diffused  detp-lping  inßltration.  W'f 
then  find  the  cornea  occu|iie<l  to  a  coneiderable  extent  by  an  oi»icity  of 
a  uniform  gray  or  yellowish  color,  becoming  fainter  toward  the  edges. 
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TliU  opacity  U  sitnatcd  in  the  dcop  luvera  of  the  cornim;  &ni!  the  aar- 
face  ol  the  cornea  over  it  is  dotted  with  niionto  spots.  In  the  bad  owes 
the  infiUrftte^  originally  gray,  becomes  more  and  more  yellow,  and 
finaDy  breaks  dowu  into  pus,  so  that  an  extensive  loss  of  substance  ia 

Ipru«Iuced  in  the  cornea.  In  the  benign  cases,  on  the  contrary,  the  in- 
filtrate gradually  disappears  again  by  resorption,  and  the  cornea  regains 
lu  tranaparency  either  wliolly  or  in  part.  It  ia  aatonishing  to  what  an 
rxtent  even  extensive  intiltrotcs  can  undergo  resolution. 
(e)  Instead  of  appearing  as  scparatcicircximscribcd  foci,  the  exudate 
may  occur  under  the  form  of  a  continuous  new  fnrnuilioii  of  tissue 
upnu  iJie  surface  of  the  cornea — that  is,  under  the  form  of  paimns, 
1'his  is  called  pannua  eczematoäus,  to  diatingiiisb  it  from  trachomatous 

||mnnuiu  It  doe«  not,  like  the  latter,  kIiow  a  prt'dilcction  for  the  up|)iT 
part  uf  the  cornea,  but  develop»  from  any  spot  whatever  upon  the  cor- 
Ueftl  margin.  It  is  ordinarily  thin  and  not  very  vascular,  and  is  quite 
diapOMMl  to  undergo  complete  rcHohitlon. 
Conjunctivitis  eczemntosa  is  generally  accompanied  by  abundant 
lachrymation.  Mucous  or  mnco-pnrulent  secretion,  on  the  contrary, 
•iich  as  occurs  in  catarrh,  is  not  present  as  a  rule;  hence  the  lids  do 
■not  ordinarily  slick  together  in  the  niomings-  The  only  exception  to 
tUia  U  formed  by  those  old  caaes  in  which  the  infiammatoiy  process  has 
pMDUl  over  to  the  palpebral  conjunctiva,and  bus  thrown  it  into  a  state 
of  concomitant  catarrhal  inflammation. 

The  tuhjectivt  gyniptoMH  consist  of  photophobia  and  spasm  of  the 
lidi  (blepbnroapasm).     Slight  in  some  cases,  in  others  thoy  reach  an 

Ieitraordinary  pitch ;  children  creep  into  a  dark  comer  of  the  room, 
hury  their  faces  in  their  bands,  and  struggle  so  violently  against  any  at- 
tempt at  opening  their  eyes  that  the  examination  on  the  part  of  the 
physician  is  conducted  under  great  diflicultics.  The  intensity  of  these 
vymptoms  bears  no  detinile  relation  to  the  severity  of  thedi^'ase;  in 
Jact,  it  is  precisely  in  that  form  of  corneal  affection  which  spreads  more 
extensively  and  penetrate«  more  deeply  that  the  evidences  of  irritation 
«TP  often  pretty  alight.  The  annoyance  suffered,  contrary  to  what 
t«k««  place  in  coiijuticlivnl  catarrh,  is,  generally  speaking,  greater  in 
llie  morning  than  in  the  afternoon  and  evening. 

■      CoHTM  and  Prognosis. — A  single  typical  efHoresconoe  upon  the 
Umtms  puses  through  all  its  phases  up  to  complete  subsidence  in  eight 
to  fourteen  days.     If  several  efflorescences  are  jiresonl,  the  process  of 
cor«  require«  a  proportioimfely  longer  time.     Nevertheless,  the  disease 
wodld  not  last  bo  very  long  if  it  limited  itself  to  a  single  attack.    This, 
hair«rer,  is  but  rarely  the  case.     Usually,  after  a  period  of  quiescence, 
or  even  before  tlie  first  attack  of  iiifliimmation  has  quite  run  its  course, 
I      the  eye  becomes  red  again,  and  new  nodules  shoot  up  in  or  near  the 
^■limbn«.    Thus  the  disease  may,  with  longer  or  shorter  intermissions, 
^'laitonfor  months  or  years.     Its  beginning  occurs  in  childhood;  the 
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Bcpftrate  attackf^  however,  are  often  protroctotl  nntil  the  time  of 
puberty,  ur  auniftinita  yveii  lattr  ;  (he  ufTi«tion  being  situated  nuw  in 
one  eye,  dow  in  tlie  other,  then  in  both  at  the  same  time.  Finallr, 
the  attuckft  become  lesa  and  less  frequent,  and  at  length  cease  iilto- 
gethcr. 

The  conetatit  vetting  of  the  Itda  by  the  tears  frequently  lends  to 
blepharitis,  to  eczema  of  the  ekin  covering  the  lids,  and.  aa  a  ounM- 
quence,  to  fftrcipinn  of  thelowt-r  lid.  Excoriations  arofrfqiierilly  pres- 
ent at  c}ie  external  angles  of  the  lidc»,  and  blepharopiiiniusiä  often 
develops  later  on. 

The  proyno»ia  of  conjunctivitis  eezemiitosn  ts  favorable,  in  so  far  as 
the  eye  is  but  rarely  rendered  eutirely  Wind  by  it.  SuperDeial  efflores- 
cences disjippear  without  leaving  a  trace  beliind  ;  ulcers  whic-h  penetrate 
into  the  parenchyma  proper  of  the  cornea  leave  permanent  opncities, 
which,  however,  are  in  most  cases  thin  and  snperlicial  (macula!  of  the 
cornea),  hi  persitns  who  have  gone  through  witli  niiUiy  recurrences  of 
conjunctivitis  eczematosa  the  cornea*  often  bear  quite  a  number  of  euch 
macula;  us  signs  of  past  attacks.  Thus  the  sight  is  impaired,  the  patients 
being  often  incapable  of  doing  fine  work.  In  addition  to  this,  chil- 
dren, in  c(i[i sequence  of  the  frequently  repoit^il  inflammations  of  tlie 
eye«,  fail  boiiind  in  their  physical  and  mental  derelopment.  So,  even 
if  conjunctivitis  oczematosa  only  in  exceptional  cases  leads  to  blindness, 
it  nevertheless  does  so  much  harm  to  those  who  are  attacked  by  it,  that 
we  ought  to  strive  to  combat  it  with  every  means  in  our  power. 

18.  Etiology. — ('otiJTiuctivitis  eczematnea  is  one  of  the  most  fro- 
queut  of  eye  diseases,  and  it  has  its  origin  in  the  scrofulous  diathesis. 
Like  the  latter,  it  is  a  disease  of  cliildhood  and  youth.  In  very  young 
children — thnse  under  the  age  of  one  year— it  occurs  but  seldom,  and 
it  generally  ceases  at  the  time  of  puberty.  Adults  arc  attacked  by  it 
only  in  case  they  have  carried  the  disease  nlong  with  them  from  their 
childhood.  The  eiiormoua  majority  of  children  effected  with  conjunc- 
tivitis eciematosi  beloug  to  the  poorer  classes.  Such  children  receive 
insufficient  and  unsuitable  nourishment,  live  in  damp,  poorly  ventilated 
dwellings,  and  are  kept  constantly  dirty.  Other  chililren  affected  are 
(hose  who,  though  onco  healthy,  have  become  run  down  as  a  result  of 
other  diseases  (scarlet  fever,  measles,  typlioi*!  fever,  whooping  cough. 
etc.).  Such  children  as  these  Umk  either  jwle  and  thin  or  bioaleii  Hud 
flabby,  like  a  sponge.  The  glands  at  the  lower  jaw,  in  the  neck,  and 
in  front  of  the  ear,  are  swollen.  Partly  as  a  result  of  the  suppuration 
of  these  glands,  and  pintly  as  a  result  <if  Ihe  breaking  down  of  the 
scrofulous  iiililtrations  in  the  skin,  idcers  and  fistulous  passages  are 
prodnced,  which  require  months  and  years  for  their  cure,  and  leave 
characteristic  and  disfiguring  scars  iK'hind.  Patches  of  moist  eczema 
occur  at  various  spofa  upon  the  body,  most  fre<]nentiy  upon  the  face  ; 
and  the  constant  coryza  from  which  many  of  tliese  childrcu  suffer  is 
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ribntcd  to  an  cczenmtoiis  afTcctioD  of  tbe  nasal  mucoDS  meoi- 
[ti  tbe  lida  we  find  blepharitis.  The  uose  and  the  upper  lip 
»re  remlerod  thick  by  frequeiitlv  recurring  attiicks  of  inflammntion. 
More  profouml  slTii-tiotis  that  occur  are  carice  of  bonee  (caries  of  the 
pctFDii«  bones  apjtearing  uDder  Üie  form  of  an  otorrhc&a  being  freqiieut), 
tutN!^t•ultl«;i)^  und,  in  jprls,  de1nyt-<)  and  irregiiliLr  inoiiKtruation. 

8omo  one  uf  the  ubovc-mcDtioncd  syuiptunis  of  scrofula,  and  often 
•e*c»l  of  them  at  once,  accom]iany  mu«t  cases  of  conjunctiritis  cc- 
aNDsloaa.  Stiniotiniea,  tlioiigh  mn-ly  in  com]iiiris(jn  with  the  other 
CMM,  Ifae  diijeose  it  observed  in  an  individual  who  otherwise  is  qnite 
healthy,  judt  in  the  same  way  that  other  Indications  of  scrofula  also 
occtir  III,  timiTj  ns  altop*lher  Jsolat-cd  phenomena. 

Therapy, — In  the  lighter  oiisfn,  the  local  trfatmeut  consists  in  tho 

hpphcation  of  irritants,  of  which  cnloniel  and  the  yellow- precipitate 

intnient  <  Pagenstecher'a  ointment)  are  most  in  use.     The  cnlomcl  in 

a  finely  powderetl  etute  is  sprinkled  in  a  thin  layer  upon  the  conjunc- 

tva  of  the  lower  lid  by  means  of  a  camelV-hair  brush  ;  tho  precipitato 

intmvnt  ((».05  to  0.15  of  yellow  precipitnte  to  ö  of  fat),  on  the  other 

liaiid,  b  ioLrodiiced  into  the  conjunctival  sac  by  means  of  a  glass  rod 

bniBh,  and  is  then  rubbei)  about  with  tbe  lids,  so  as  to  be  dis- 

|t«tl  over  the  whole  conjnnctir». 

Both  rejne<Iiee  are  irritant  in  their  action  ;  the  precipitate  ointment 
an  tlian  the  calomel.  Hence,  in  the  beginninf^  of  the  diseaw, 
the  eye»  are  in  a  marked  state  of  irritation,  it  is  best  to  employ 
calomel;  and  subsequently,  when  the  inflammatory  symptoms  ai-o 
diminiAbtn}^,  to  replace  this  by  the  yellow  ointment.  The  remeiliea 
meoitonal  arc  to  be  applied  only  onoe  a  day.  Both  lind  a  contraiu- 
lic-atiou  in  the  presence  of  recent  inßltrates  or  progresaive  ulcers  in 
the  mrnra.  In  such  caaes,  before  baring  rerounttt  tc  irritant  remedies, 
re  muKi  wait,  meanwhile  employing  atropine,  until  tho  proceas  of  in- 
ition  hiut  Rubdided  or  the  nicer  has  become  clean.  Pannus  and 
ilor  faacicnli  do  not  contraindicate  calomel  or  the  yellow  oiutnieiit. 
If  nnder  tlieir  use  tho  vascular  fasciculi  can  not  be  broiipht  to  a  .«(tÄTiil- 
(jtill,  we  cauterize  the  advancing  edge  of  the  ulcer  with  the  point  of  a 
leJicate  cjintcry  iron  (or  with  a  galvano-cantery  or  thcrmo-cautery 
lint).  In  the  ease  of  nlct'rs  of  birger  size  covered  with  exudation,  ns 
rell  aa  in  the  case  of  deep  infillratlon  of  the  cornea,  moist  and  wurni 
omprrase«,  applied  several  times  a  day  for  one  or  two  hours  at  a  timo 
»ver  the  cloicd  eye«,  prove  mo«t  offioiont.  With  regard  to  the  treat- 
lent  of  deep  ulctr«  and  of  the  cicatrices  that  follow  ulcers,  the  general 
(lies  nul  forth  under  the  head  of  nlTiretion«  of  the  cornea  are  applica- 
il«,  A  bnndnge  should  be  applitnl  only  in  ease  of  imperative  necessity 
[e.  g.,  when  there  are  ulcers  penetrating  deeply  into  the  corne«) ;  other- 
it«  UM-  had  better  be  avoidid.  It  hinders  the  ready  escape  of  the 
which  are  m>  cojiiouslv  M-cretcd,  and,  as  it  verv  eoon  becomes  wet 
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chroQgh  with  the  secretion,  it  is  liable  to  set  up  eczema  of  the  ski 
the  lida. 

In  conjnnclixiüseczemaloBA,  general  treatment,  conducted  with  due 
re^iird  ti>  the  etiolop:^',  is  of  especial  importance.  The  child's  uoitriah* 
im-tit  should  be  Btrciigthening  and  admiiiietcred  at  regiilur  liours. 
Caro  must  be  taken  that  the  dwelling  place  be  dry  and  well  rentilated, 
and  the  chihl  should  be  sfduhiiiHly  kupt  out  in  the  open  air,  irruApvt?- 
tire  of  nnv  photophobia  that  may  exist.  Indeed,  in  any  case,  wc  most 
not  yield  too  much  to  this  sYmi>louj  of  photophobia,  and  it  would  be 
qnite  a  mistake  to  ket^p  cliildruu  iti  a  ilark  roum  just  becauüu  they  shun 
the  light  As  invigorating  measures,  Hpongiiigs  with  cold  vntor  are  of 
serrice;  alüo  a  eojouru  iu  the  country,  especially  at  the  mountains  or 
the  seashore.  After  the  a<:iUe  inflamiimlinn  lias  run  iL«  cimr«^,  the  nise 
of  brine  baths  or  of  ^a  baLliM  is  of  grpal  üi^rvice  in  preventing  rclupscii. 
Unfortunately,  the  carrying  out  of  all  these  regulations  is  only  too 
often  frustrated  by  tho  force  of  circumstanceB  and  by  the  poverty  of 
the  pHtientm. 

The  medicinal  treatment  of  scrofula  consists  ia  the  administration 
of  cod-liver  oil  and  of  the  preparations  of  iodine,  iron,  arsenic,  and 
quinine.  The  sort  of  remedy  employed  and  its  dose  must  be  adapted 
to  each  inJividual  case.  Furthermore,  the  cure  of  the  eye  disease  is 
favorably  inßuonccd  by  treating  any  cucxistlng  scrofulous  atfections, 
especially  blepharitis,  and  also  eczema  of  the  face  und  of  the  nastil 
mucous  membrane.  In  those  affections  the  ap|ilicntioii  of  vrhite-pre- 
cipitate  ointment  (one  to  two  per  cent)  does  gond  «rvii^e.  In  bleplia- 
ritis  thisolntment  la  smeared  at  night  over  the  closad  palj)ebral  fissure. 
Eczeraatous  spots  upon  the  face  are  covered  with  a  pletlget  of  linen 
smeared  with  the  ointment,  and,  to  ralievo  eezcmatous  eoryza,  the  oint- 
ment is  introduced  from  täie  anterior  narea  as  far  into  the  no»c  as  pos- 
Kible  and  rubbed  in.  For  relieving  moist  eczema  of  tiio  face,  we  can 
aUo  employ  with  great  advantage  a  five  to  len  |ier  cent  niti-ntc-of -silver 
Holution  applied  with  the  brnsh,  after  removal  of  the  crusts,  to  the 
raw  cutaneous  surface,  which  tlius  becomes  covered  with  a  thin  eschar, 
under  which  the  raw  spots  heal  nipidly.  Thi.s  application  must  lie 
repeated  at  first  daily,  afterward  at  intervals  of  sc^'enil  days,  and  be 
kept  up  as  long  as  crusU  continue  to  form. 

The  aynonytn»  which  nre  uned  for  conjuiiictivUiit  eczemnlosa.  iudi  M  eon- 
junrtivitU  plilyctcfniiloRa.  ci^njunrtivitio  pu^nmlojV),  herpo«  (Mrjiincthrs  fStoU- 
wiig).  ori^i^nittc  from  tbe  v'ww  that  the  efflon's^renrc  on  the  conjunctiva  or  come« 
n  u  liollaw  veaicle  filled  with  Huid  {^vKratva  [bUddcr],  puslula,  herpes  vcnicle). 
Bui  the  L'lIlurvBCi'nce  in  in  rnilhy  ntver  a  vmcle,  but  a  nolici,  tlimigh  soft,  pnijetr- 
tion,  whicb  is  formed  chi*>tly  tiy  an  ncciuiiulntiuii  uf  lymphoid  eelLa  (Fik».  88 
and  99).  The  softening  %t\A  liqitcfactloo  of  tbif  cellular  mau  do  not  be^n  in 
the  interior  nf  the  jwojertion,  hut  «t  ita  apfx,  so  that  there  U  no  fornintinn  of 
a  cavity  (vvsidtj  or  pUHtuk'J,  but  u  Igsa  of  Hulwtaocc  (ulcvr)  occuni,  1^  ing  u|x>B 
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at  the  »\tex.     TUp.  namilt  herpes  cornefL',  moreover,  «in  ^ve 
»ion  with  true  heqves  coroeie  (horpes  ffbrilUand  herp«s  zoster, 


In  «Doord  with  the  proccttunt  »et  by  the  olilenuthor«.  Iformorly  ilonuk^d  con- 
jOKtivItiseczcaiatoM  under  I he  niimc  of  conjuDcti%-itUi  Irmphatica  {orncrofu- 
Icwi)  Ott  acraunt  iif  its  undeniable  cunnertioa  with  HrmfiiloHU.  Now,  fi>1lowit]g 
tnaojr  KC«ot  autbcir»,  I  rt-place  thi«  i-Ciolo^^icjil  tenn  by  that  of  conjunrtivitU 
K3«tiiMto«a.  which  iH  indicative  of  the  piithologieni  nnatomy  of  the  di»eii»e,  and 
Ü1UI  denotfis  the  niiturc  of  the  mnrbbl  prorewi.  I  do  eo  Ijecauw  there  arc  in- 
oiHbig  ioOicikliona  for  oooAidering  this  aÜHOtion  of  the  coojunntiviL  a»  nnalo- 
gOM  to  enema  of  the  skin.  The  latter,  under  the  form  of  moist  eczema,  i»,  like 
eoojuoctivitifl  eczematoita,  found  [«rticulärly  often  in  acrofulou»  children,  being 
;»re«eol  rspeciully  upon  the  face  and  upon  the  edget<  of  the  eyelids  themM'lvcH 
|ltIcfJiaritl«  ulcercMA);  and  the  naxnl  mucous  membnine  is  at<io  fretjuently  at- 
(cd  by  it.  This  dmultjiaeoua  of^K^urrvDcc  uii  the  Hkin  und  in  the  eye  denotes 
many  cue«  a  conimoD  orij^Q  from  the  »crofuloi»'  dintlii'<^i6  ihul  is  iirescTit; 
bnt  in  other  cant%  it  w  probable  that  the  ecxema  dcvelopo  in  one  s|>ot  and  has 
been  lninsfem-<l  fnim  it  to  the  other — i.  e.,  fn^m  the  Hkin  In  the  eye  or  from  (he 
eym  to  Ibe  adjoceut  akin.  E%'eD  iu  adult«  who  liave  (»een  uttaeked  by  a  very  ex- 
^_trcuivc  ecKOU  I  have  wvcml  time»  »ceo  inflammnlioti«  of  the  ere  dc\-clop  fa 
^Hlbe  course  of  Ih«  disease,  which  were  aäsociated  with  ninrxiuul  InDHnile«  of  the 
^■ktnuM.  and  eren  led  to  perforation,  and  which  therefore  preiienced  the  pictur» 
^■pf  a  Mr*»re  conjunctiviria  ecu^mntoM. 

A  certain  pfv<if  of  the  ideiiLity  of  eunjniictiviti))  eezemutoaa  with  eeze- 
taaof  tt»e  tkia  will  not  be  forthconiing  utittl  the  »ime  patho(;t«nic  agent  baa 
bcm»  proved  to  cxiat  !d  both  diKosc».  Up  to  tlic  present  time  observer!  have 
tmtm  divpnaed  to  ref^rd  the  !<taphrlnc<:K-ruM  pyogenes  aureus  a»  the  ajcent 
in  qoeation,  but  further  inreBti^tiunJi  ant  requiaite  iu  ordvr  to  determine  this 
point 

Tbe  anthnrs  itcparale  tlie  eczcmalous  alTeetions  of  theruDJunetlva  from  those 
oC  tbo  cornea;  they  apeak  of  conjunctivitis  and  of  kemtiliii  eezematora  or 
phljrcS«oulo8a,  of  berpc»  of  tta«  conjunctiva  and  of  the  cornea,  according  a»  the 
cSonaoeoce  in  located  upon  Ihr  conjunetiva  or  the  nurnL'n.  In  thi«  way,  for 
BBR  love  of  eyriem,  a  picture  of  dixease  that,  clinically  i*)H.-ukiiit{,  If  n  [lerfi-ct 
vbole.  i?  torn  in  two.  In  fact,  wc  have  here  renlly  but  one  single  dimrace,  which 
la  localized  snmetimes  in  one  place,  Bometimes  iti  nnotlier.  Kretpient ly  enough 
we  Bod  in  tl>r  same  eye,  at  the  mine  time,  an  el1tore»cence  in  the  cttnjunctirs; 
a  rvmnd  tn  the  Hmbuf,  half  in  the  conjunctiva  and  half  in  the  cornea;  nnd  a 
Uiinl  upon  the  cornea  itaelf.  Hence,  in  the  forej^inK  deM-ri|il>oii  of  the  dis* 
the  expremion  conjunctivitis  ecznmatOAa  is  employed  for  the  din'OA«  in 
il,  no  matter  upon  what  part  of  the  mrfnce  of  the  eyelNill  it  in  localited. 
Tllta  can  )m>  dooe  willuiut  dniny  violence  to  anatomy,  inasmuch  as  the  outer- 
matt  layer  of  the  cornea  muni  Iw  looked  upon  an  the  continuation  of  the  oon- 
juncUraorer  the  coroea.  Accortlingly,  we  can  regard  the  involvement  of  the 
cnraea  (o  conjunctivitis  eezematoaa  or  an  involvement  of  the  "conjunctival 
layer  **  of  Uic  comea.  For  the  same  reamoii  pannm  tntrhomntornts  we  regud  aa 
ooe  of  tbe  syniptonu  of  coojunctiviiia  trachomatoM,  and  not  as  an  iodepcndeot 
■&Clioa  of  the  comes. 

The  dtJfertnXial  diaymM»  between  conjunct iv iti»  cczcmatoss  and  the  other 
aJfactiooa  of  tho  conjunctiva  and  cornea  is,  as  a  rule,  eiutily  made.    The  uliar- 
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»ct«ri.stic  mark  of  the  former  lii«  in  the  focal  rliamclvr  of  the  iiffeclinn  m  well 
u  ill  it«  locnli/jitiiiii  u|K)ii  nnil  iniiiHilitilcly  nlimit  Mie  cnrriCH.  Oa\y  utic  other 
variely  of  füiijmicliviti«.  the  cunjunctiviti»  ex  «cne.  shunts  this  peculiarity  with 
ronjitnrtivitiü  eczcmiitosa:  but  that  d.i>ica.Hc  is  ruadily  <liNlingui»hcd  from  the 
liitC^T  by  the-  iifciiiii|)uiiyi[i^  aonc  rosacea  iipuu  (hi>  fHM!  (Be«  infn).  In  vernal 
cHturrh  (§  20)  aUo  littk'  modules  occur  upon  th«  liinbua.  but  never  break  down 
into  uiccnt;  tuorcovor,  th<-  palpebral  rniijunctiva,  tiii),  is  diwaaed,  and  in  a 
chi)raott'ri<ttir  frmhiori.  Of  the  JiIIuhV  inflaiuiiiationH  of  the  conjunctiva, 
ctttHrrh  might  Ik-  eoiifoumled  wiih  ci-i)jiinc-livitii*  eczeniato*a.  For  in  ititen« 
and  obstinati*  cüwb  of  wirijunctiviti»  L-i-KCiiiatnwi  tla-  nJIt-ciion  »prtad»  to  th« 
piil|H-l>riil  conjuHOtivn,  whi*;h  muy  become  very  much  rt-ddencc),  «wolh'n,  or 
even  velvety;  in  thul  euw  a  mucous  or  muco-purulent  »ocrc-tioD  fortnä  upon  (he 
coDJnnctiri.  It  i^  often  dittirult  to  diütingulsh  bctwn^n  itnrh  ra»eft  and rattirrh, 
CBppchdly  if  ju'tt  at  the  numicnt  of  exnuiiiiation  thtre  tire  iiu  clmnicteriKlic  effl»- 
Tvi'eL'iiei*!'  pteKUit  iiitou  the  conjunctiva  of  the  eyehall.  Portunalely,  n  luiatiJte 
in  diagnosiM  doe«  no  luirin,  »ince,  with  such  a  (>ondilion  of  the  conjunclivt 
existing,  gcntii;  caut'^rizsition  with  thp  nitratt*-nf-BilviT  solution  i»  always  todi- 
catvd,  DO  mutter  what  the  origin  of  tlie  di)>etutu.  The  pustular  form  of  i:cut« 
conjunctival  catarrh  forms  a  »ort  of  intormediiitp  stage  between  catatrltal  con- 
junctivitis »nd  conjunctivitis  ec^emutoi^i  i»cv  p»ge  4tj^ 

EraematoHM  jxtitnyt»  is  to  bv  chiefly  distinguished  from  pnnnus  tnichoniatosus 
by  the  fact  that  lUi  exjict  examinntion  of  the  conjunctiva  of  the  lids  and  of  lliv 
fold  of  tmnsitton  citlipr  di.sclo-M's  i\\e  chnngcü  of  trachoma  or  <54tubUshes  ibc 
fact  of  theii  ah>etice.  In  ret^nrd  to  comcnl  ulcers  « liieh  liiive  be«n  preceded  by 
the  efSorescencc*>  of  a  Conjunctivitis  eczematosa.  it  is  sometimes  impossible  to 
rctofrniic  the  fact  of  this  oriyin  with  certainty,  except  when  the  ulcer  is  locaicd 
at  the  very  margin  of  the  rornr-ii  iin<l  est^'niln  into  the  limbu<4  ronjunrtivip, 
corneal  uleers  as  fH.-ripheru) Ly  nituated  as  this  occurrinff  only  in  cjanection  with 
cotjunetivitiH  eraematosa.  Tlie  vascular  fnsciculus  can  readily  be  confounded 
with  an  urdiuary  corneul  uloer,  to  which,  in  the  l-uuim-  of  licaling,  Tc«(»ht  luve 
niotlo  thf'ir  way  friim  the  limbus  so  as  to  form  a  rc<ldinh-cn]ored  bridge  Im- 
tween  the  limUiiä  j»nd  tlie  ulcer.  In  «ich  a  cane  there  i*  no  foar  of  the  ulc«r^ 
cxtendin;^  into  tJie  pupillary  area  of  t\w  cornea,  mid,  after  the  ulcer  bvabi,  uuly  a 
snialL,  niuiided  mairula  i»  left,  and  iiul  a  km;;.  o[»ii|ue  »tri»,  «»  iu  the  cose  of  the 
vascular  fasciculus.  The  distinction  between  those  two  affection»  can  be  made 
aa  follows:  In  the  vascular  fasriculti.'i,  the  advancing  tnjtrgin  of  the  ulcer,  in- 
flltrated  with  gray,  is  readily  visible;  the  blond- vessel»  tui  they  ran  up  to  it 
lie  in  the  furrow  which  the  ulcer  has  channeled  in  the  course  of  ite  progress — 
lie,  therefore,  at  or  below  the  level  of  the  come«!  »urfßce.  In  llie  case  of  a 
simple  uleer  witli  which  a  development  of  vessels  has  lieen  oaeocUtcd,  ihis  fur- 
row and  Ihe  opacity  corresponding  to  it  arc  wanting. 

In  th«  tn-aCinent  of  conjunrtivitis  cexematosa  nihmtfl  plays  the  greatest 
part.  Since  thi«  n^nicdy  under  \\»  own  fun»  ia  inxoluhle  in  water,  it  was  at  lint 
believed  that  a  jmrvly  mechanical  action  should  be  ascribed  to  it  (a  »cratcbing 
open  of  the  efihmisrcnnc«,  which  were  considered  to  be  vesicles).  Bnt  opposed 
to  thia  view  is  the  fact  Hint  indifffrcnt  jKiwder»,  for  instance,  finely  pulverized 
glass,  which  were  also  employed  for  inspersion«,  did  not  develop  the  same 
action.  More  recent  itivi-titiirations  liave  proved  that  the  action  of  calomvl  is  a 
chfmiral  our.  Tlie  erdoinel  powder,  when  sprinkled  into  the  eye,  r(>mains  a 
long  lime  in  the  conjuactival  anc;  minute  ^uaotitieaof  it  ure  tnuufonued  b; 


OP  THE  CONJ 


101 


;hc  «vlium  chloride  contained  in  Iho  ti-ure  into  corrosive  sublimate,*  whirh  iit 

tlitu  cuntinuiillv  bi-ing  fnrmiMl  in  ^mnll  tjunntitirs,  nn<l  esprtu  u  i)te»1ily  con- 

oited  actiuD  ujioa  the  ruiijuuc-tivs.     Aocurdinj^  to  ullient,  caluiuvl  il«el(  is,  to 

«n»ll  PXteot,  »olublv  in  a  Mil  iwlution  such  a«  the  teara  represent,  »ltd  is  liviice 

rffirirat  under  it«  own  form.     If  we  lutdc-rtikkv  thv  inuiwrsion  of  CiUnmel  id 

tu  whom  at  ibo  BaoiH  time  iodine  is  l>einf;  udmioihtLTfd  intemnlh',  we 

lofroqucotly  olMcrva  a  «troDj^oarrofiive  Action  from  (lie  catoiiicl;  fur  tin- tat  tor 

nan  with  the  iiMÜnp  fxcretfd  in  the  tear«  the  very  curro»ivc  mcmiric  iodide 

(l^chlifko).     ThCBB  two  femeilit-s.  therefore,  are  inrompatiUle  with  each  otht-r. 

A  ijaptoai  that  i$  wpscially  türmeutitt^  for  the  päiiontd  U  the  phutufihuhia 
ao  often  ooonoctcd  with  conjunct ivit is  pcxcranla^u.  In  nmQ,v  casi-ä  thi^  per^Uta 
ob«ttn«tel7  for  months.  The  [win-nt^t  then  brinf^  the  childrun  to  the  phyatditn, 
villi  the  statement  that  they  have  beeu  "blind  "  for  »neli  or  ^uc[1  n  miinber  of 
week*.  The  childrvD  oiler  the  (fr"-'««*»  resl»taticc  to  the  forciblv  opening  of  the 
OL,  especially  when  there  are  exrtirintionH  »t  The  exti'niitl  comiiiiKHore,  which 
tT«  paifl  aod  are  prune  to  blM-d  wjien  the  tide  are  si'panitrd.  Hence,  in  such 
the  jMilpcbml  ä>Aure  i»  to  he  opened  cautioiinly  und  not  too  wide,  »o  a»  to 
.void  making  the  Atfii^fKleH  of  the  cliildreii  :>lill  ^renter.  Thi-  lid»,  und  eope- 
cialljr  tlw  upjier  lid.  are  rcndertnl  «n-lenuitnuH  by  the  eonslaul  lileiiharoxpium, 
ibc  »eioB  of  ihc  lids,  wbicli  |»ß»  iKlwwn  the  fiber«  of  the  oibicnlariit, 
comprened  by  per^fislcut  rontmcijon  of  thiH  muscle.  Furtherraore,  n  state 
iBvendon  of  the  lit)»  (cnlropiun  üiHLstieuni)  umv  Ih'  indiieed  by  thiK  fure'dile 
tiwting  together  of  the  eyelid.«.  FiiinUy.  «ue»  have  betn  described  in  which 
itilrm  who  have  Hiiffi-red  for  ii  loti^;  lime  from  l)lrphan>HpM»im  ncre  (torfectly 
aft4!r  the  dlsapiu-anim-e  of  thi«  «yniptom  (Von  Graefe,  tk-hinner,  Lelwr, 
otben).  Sucli  blinrliinui  is  Imtutieul.  A»  in  iiioht  nihex  no  objective 
ehaiige«  «vre  demonstrable  as  the  cause  of  the  blindues«,  no  positive  cxpla- 
aatioo  for  it  cmn  yet  be  a^wiproeil- 

In  iDiwt  cwv*  the  blrphartjttpasm  soon  yields  if  the  coDJuoctival  trouble, 
which  form»  the  hasi»  of  it,  ha«  been  amrlinrated  by  appropriate  treatment. 
In  CM«  the  «paam  of  the  li«l  ia  [wirticulHrly  ob'^tinate,  Arlt'a  ointment  (d.R 
gnuniti«  of  ejilnurl  of  belladonna  l»  -'>  grammes  of  blue  oiutmeut)  may  1h> 
bbed  into  the  patient'«  fort-Ucüd  and  temples  two  or  three  time«  a  day. 
!n<4iiliiiiitRii  of  niculne.  pretty  frei)Ufntly  rt>[H-»ted.  or  douching  tlie  etitiro 
irfacr  of  tlie  body  willi  ctild  water  every  day,  are  also  frequently  of  efficacy. 
yiufcUy,  we  can  even  perform  tlic  o]»eralion  of  splitting  the  i-xterunl  com- 
mlawirn  (canthoploMty,  aee  %  168).  especially  when  the  }i»I|n'1tu1  fiaeure  hja 
bcvtt  •boomnlly  conlrnete«!  by  ti-acon  of  blepharophimoHic. 

Hen  hae  called  nttentioo  to  tlie  fuel  ihut  nmiiiy  eliiUlren  who  KtifTer  from 

iBJuBCtiviliui  lyni|>lialieii  arc  infi-^ted  with  head  lii'e,  and  tltat  iifter  doin^  away 

these  vermin  the  conjunctivas  di-'fii.'^.  which  hitherto  niny  have  bitii 

often    heaU  with    mnrpristn);  rapidity,     Tbii;    is   nwin(f  to  the  fHcl 

IumI  lice  are  anion;;  ttu.-  moat  fieiiuent  ciiuhcs  of  eczema  of  the  tmiry  BCalp. 


ind 


^giale4 


Beside  eczema,  the  following  exanthcninta,  l>oth  acute  and  chronic,  are  asao- 
wilh  diseaara  of  tlio  coiijunctiva. 


[*  Artf>nlinf;  lo  «nine,  however,  eatomcl  eau  remain  in  contact  with  tear  fluid 
ioTMi  iDdrfioito  lime  without  c)iaritp.*.'~I>.] 
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(a)   AcllTE   EXANTRKHATA. 

Meaält*  is  regulnrly  oasociawd  wUIi  a  conjunct! viti«.  This  appearn  umler 
tho  form  uf  an  Acaie  cunjuiiclival  raUrrh,  deveLopa  curly  (l>efore  tlie  i'niption 
of  the  exnnthein  u,mo  the  «kin),  and  f^üuerully  dimppcAre  uf  itself  after  two  or 
three  weekb  without  leaving  »luy  bad  coow-quenw»  behind. 

Only  in  pxn'ptiomil  in^tarirvH  dnp»  th«;  coiijtinrtivitiH  of  meulcs  take  on  s 
bltnniirrhtE'iil  or  vveu  a  diphttiuritic  ufjH-trl  i  without  uctuully  turning  into  true 
Weauorrln^a  or  diphtheria».  In  such  ca«-;.  ihc  come*  in  endangered.  During 
cunvalCHCfncc  in  ootrie  cn-sfs  of  nieasli-i«,  wIr'h  III«  coiijuiietivnl  in  fluni  mat  ion 
had  already  beronic  prL'tCy  i<lif;ht,  1  havu  oÜM'nL-d  nunnentui«  Mtiltomian  (,'laHd.s 
lioth  on  the  upper  and  the  Lower  lids,  becoming  inflamed  and  suppurating  (hor- 
deola tneibomianu,  »ee  %  108).  The  puruk-iil  cunti-nta  wtTt-  üvaeujitcd  partly 
through  llie  orifice«  of  the  glaud;«,  partly  iipi>n  the  inner  surface  of  the  lid  aftu- 
brenking  tliruugh  the  tar>tUH  and  the  conjunctiva. 

In  mrhtii,  sniallpox  jmnlule:«  not  iiifr<'<]ueiicly  develop  upon  the  conjunc- 
tiva, gi-nemlly  upon  llie  tarsiil  i^titijiincrtivu  ni-ur  the  iiileriiiarffinal  Hue,  t^mall- 
puK  pu.'itules  which  develop  upou  ilie  conjunctiva  of  the  eyeball  near  the  lim- 
hu«  an-  dangfrou«  from  their  »tL-ttintir  up  *  purulent  kemtiti«  in  the  adjacent 
part  of  the  comea — a  L*ond:iiion  nhiah  should  not  be  confounded  with  the  ulcus 
aerpcus  that  develops  metastatically  in  emallpox  (see  |  86). 


{I)  Chhohio  Exakthkmat*. 

(1)  AcKR  Rosacea  Comjinctiv.k.— TTiia  ditieaM-  of  the  conjunctiva,  de«cribed 
by  Arlt.  I>f((int  UK  foIlowH  :  A  niinittc  nodule  form»,  with  moilenitc  ayaiptotat 
of  irritation,  upon  tlip  limtiUH.  This  elHorrsccnrc  hrenkn  down  after  »omv  days 
and  the  ulcer  thua  produced  hfab  wjthuut  leaving  any  viKihlc;  iricatrix  l>ehiud. 
ThU  affection  bears  (ho  greatest  resemblance  to  the  simple  typical  picture  uf 
conjunct ivitbi  cczematoiiai,  and  slmrra  with  the  hitter  It«  i»WHliar  tendency  to 
frequent  recurrence.  On  thia  account  it  is  very  lormeutLU^  to  the  ]Hitirnt.  It 
ia  |K>»sibEe  to  oinke  the  differentiHl  diAgnoHiM  chiefly  from  the  fact  that  txtnjunc- 
tivitift  {.■%  acne  attaL'ks  uuly  ndult-H  and  thone  who  are  at  the  same  time  affected 
with  oiTnu  rotfoccji.  It  in  important  to  make  the  corrt'ct  diagnoniii,  H.ince  olhcr- 
wise  we  might  labor  in  vwln  to  prevent  the  reciirrence«— a  thing  which  can  be 
douo  only  by  n  MiitalilK  and  long-continued  trcalment  of  the  acne  roaacea. 
The  conjunct ivitia  itself  t»  mo»t  Hpc-edilr  cured  by  innpiTsinuN  of  rnlnmel, 

(SjPkmpiiioubConjii.vctiv.«. — In  thia  dist-aj^  the  conjunctiva,  although  red- 
dened a»  a  whuk-,  diftplayi«  one  or  two  spnts  that  are  deprived  of  their  epithe- 
lium and  covered  witti  a  gray  ctmting.  While  these  f(»ot.s  an*  kIowIv  undergo- 
ingclcatrixalion— a  procu*»  attended  with  nhriukiiig  of  tho  subjacent  t-onjuuclira 
— 8{H>tH  nf  the  saoio  nature  n]>pcar  in  other  plac^B,  Tlius  tliere  is  produced  ■ 
constantly  incrfaiting  cicalrieud  cuntractioii  of  llit!  conjuni-tivii,  whoRe  progress, 
it  is  true,  is  very  »low  (extending  over  months  and  yearx),  but  is  irreaiatible. 
The  conjunctiva  b(?comea  whitinh.  cloudy,  and  t^-nse.  Firal,  the  fold«  of  tranaj* 
tioo  vanish.  th«i>  folds  make  their  appeaniuce.  stretching  iu  a  vertical  direction 
from  the  lida  across  to  the  eyelwdl,  and  (inully  the  lids  are  retracted  bo  that 
triehiaaia  results.  The  cnnjtnictiva  »t  tht-  Mime  iline  grow»  continually  drier, 
and  the  lachrymal  necrction  dries  up,  owing  to  the  fact  that  tho  pxrrKtory  duct« 
of  the  lachrymal  gland  hnrome  occluded  by  the  »hrinking  of  the  conjunctiva. 
Ulcers  fonn  ujhid  the  cornea,  which  hiter  gcla  lo  be  clouded  all  over,   and 
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npon  it«  mirfkcc.     In  the  bitd  cases  the  UAb  at  length  become  com> 

«UhrrvDl  tu  tlir  eyclHill,  ho  thai  the  rani<>n  in  fiM7]iiin<^iitl)  rc>ven-d  hv 

tin  Hcl«  ukI   th«  eye  ia  iucunibly   Lliud   (svmbti-iihuruu  tutuk}.     Ui-uce,   thu 

pro^BoaU  of  pemphigus  is  very  uafavoruhk- — the  mure  »u  as  both  eyea  nre 

BliVKt»  nttnckei). 

^^      la  p^mphi^;!»  of  the  cosjuurtiva,  contrary'  to  what  happens  in  pemphigus 

^Hd(  ihr  «kin,  Inillie  ant  only  cxcrptinnally  found,  ihcir  pliice  being  tnkni  by 

^■dcaadMl  mmt»  iti  the  coujiinctiv«.     Thin  i»  cxplninablc  fruui  ttii.'  Boatumiral 

^PwMrwtcr  of  the  luttvr.     It«  «pltbelium  U  «o  »oft  au<l  d«lic«te  that  it  can  not. 

like  the  rpidt-rmiii,    be  liftet)  np  in  bmtu)  layers   by  serom  exudation,  but 

niptum    Bad    is    Ibruwn    off    iti    tlie    form    of  idtnidH ;    hencr   the  raw  k[H)Ih 

upon  the  conjunctiva,  which  noon  become  coreird  with  a  gray  coating,  as  ia 

^^o  frrqucntly  the  caM-  in  wound«  of  mucous  membranes. 

^H  PrtnphtgUH  of  the  nrnjuuctivn  in  usually  found  in  eonjnnctiun  witli  crup- 
^^0001  of  pemphigufl  upon  the  «kin.  Still  more  frequently  there  exists  with  the 
^■prmphi^a  of  the  conjunctiva  an  iinulngous  nffcctlon  of  the  mucous  mcmbraBc 
at  Ibc  raoulh,  tliroal.  or  no6e.  Jo  IhcM:  lucalitie»  thu  [jemphitiuH  rumi  a  course 
Wm  tlwt  in  the  ciinjunctiva  and  miiy,  jiarlicularly  iu  thu  buccal  cuvity,  lend  to 
■hriokiag  of  the  roucouK  mcmliiane,  and  thu»  to  stenoHlii  of  the  mouth.  Üut  it 
niay  mUo  happen  lluit  a  lin^ion  of  the  kirul  jui^t  deacribed  exiHls  in  the  rtmjiinc- 
tiva  without  pemphigus  beiug  prcKiit  cUewhere  i»  the  Itody.  Thitt  Mich  cum.« 
m»  ihca«,  which  were  fim  de*cribtr<)  by  Von  Gmofc  oa  eiisentiul  jkhthiBtfi  of 
the  cnnjuDctira,  are  alHO  to  be  ascribed  to  prmphigUH,  is  not  certain,  though 

Treatment  hu  do  power  to  rettrain  the  proccM.  Ancnic  is  ndministcm) 
^Untenuüly  for  the  pemphigtia;  and  to  tnnkc  the  patient  easier,  muclluginouit 
^HtnnrdtcH  ara  instilled  into  the  eycx  ns  in  xentplithalmiia  {vvv  \Mf^v  TO).  TmnH- 
^B |il«ot«tioQ  of  piece«  fnim  ancther  riucouk  metnbrar.e  into  the  ccnjunctival  sac 
Hut;  be  Cried  In  order  to  replace  the  conjunctiva  that  has  been  dciniroycd. 

(8)  Lcrim  (.'iiKJrNmv.f':. — I,upiu<  of  the  nkin  Kometimeii  is  continued  over  the 

•dfCB  of  the  lidn  u|M>n  tbe  coojund iva.    Iu  thin  »itUhttoti  it  apiiears  a»  au  ulcer, 

tbt  bottom  of  which  is  covert-d  with  granulntion»  in  which  lubcrclc  bacilli  can 

^■Iw  OMlde  out,     Lupus  of  the  fMinjunciivn  muttt  th<Tcfon>  l;e  rc^rded  an  n  tuber- 

^pidow  dhraM>,  for  which  ivaamn  reference  for  further  dctoiU  muüt  be  mudc  to 

'       the  article  on  tubercuh »sia  of  the  conjunctira  (5  20). 

In  the  ett<«  of  iithfT  rfjintirmittfi.  too,  for  iIl^tnnce  in  macular  nnd  )Hipular 
fyphllide«.  iti  piltriasiii.  pM>rintils  ichthycuiis,   beipen  iris,  dirTiuHtititi  heipeti- 
fnrmla.  lepra,  ftc,  the  conjunctiva  i«  ttometinie«  chamcterirtiaUIy  implicated. 
Irpnt,  nixlules  generully  develop  ni-ar  the  amr^iu  of  the  cornea,  and  Hubae- 
lijiirntly  tf^^w  down  into  the  nubjacrnl  wlera  and  «l»o  upon  the  comes:  when 
liifHin  the  Utior  they  not  infreiiucntiy  have  the  apponrsnrc  of  a  new  growth. 
Iirrr  in  an  luviocintcd  iriti»  üomclimra  romhined  with  th<*  fommlion  of  lepra 
[Botlule^  in  the  iri»;  also  cycliti».     Tliv  uudule»  in  the  differunt  imttm  of  the  eye 
ilj  break  down,  and  llic  «ye  h  lo«t. 


VI.   Vkrsal  Cataiiku. 

19.  Symptoms  and  Cours«,— Venial  vaUirrlt  (Saemisch)  is  a  chronic 
persisting  for  yeara  uml  setting  up  ver}*  characteristic  cbaogee 
ifwnJQDctiTa,  both  of  the  tarsus  and  of  the  ejebalt.    The  con- 
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juiietiva  of  the  tarsus  ia  coveretl  with  papilltp,  whicii  are  brniid  and 
fl»ttcno(l,  80  aa  to  miikc  the  cotijunctiv«  upjH'ar  like  a  paTement  of 
robblo-atonea.  Ovc>r  the  whole  Ilea  a  delicate,  bluiith-wliite  film,  a» 
if  a  thin  ]ayoT  of  milk  had  boon  {loiirttd  uvrr  thu  nonjiiiurLivn.  Tlie 
changfs  in  the  conjunctiva  of  the  eveball  are  still  more  striking, 
although  not  ao  conatantly  proapnt.  (Irowths  arise  from  tht)  limbus 
at  t}ie  oiitur  und  inner  aido  of  tbo  cornua,  under  ihu  form  of  brownish, 
uneven,  hard  nodules  of  gi'latioous  api^carauoe.  These  extend  parti; 
into  the  transparent  cornea  for  a  short  distance,  and  still  fartlier  in  the 
oppoifitu  (liritrLii>n  into  iho  I'ltiijintotira.  In  contnidi.slinrtiuii  to  the 
uodules  of  coiijimctivitis  eczeniatoüa,  which  break  down  so  «pecdily, 
these  nodiilea  uever  ulcerate;  on  the  contrary,  they  are  very  stable 
bodies,  often  IflHting  for  yoara  wiüi  but  slight  variations  in  size. 

Quite  ail  cUamutcrialic  m  the  changes  ubjoctivi'lr  perceptible  are  the 
Btat«mcutä  given  by  the  patients.  They  say  that  during  the  winttir 
they  experience  little  or  no  annoyance  from  their  eyes,  but  as  soon  as 
the  Gr^t  warm  diiyü  come  iu  spring  the  eyes  begin  to  grow  red  and  lo 
water;  the  patientd  are  greatly  tormented  bj  ]>hotophobia,  and  espe- 
cially by  a  constant  itching  in  the  eyes.  The  warmer  the  weather,  the 
greater  the  intenaity  of  the  subjuotive  troubles;  convci'sely,  the  patients 
feci  ea&ier  if,  for  instance,  theix>  occur  in  summer  a  t^erics  of  cool,  rainy 
days.  In  autumn  tlio  troubles  once  more  abate,  and  during  the  cold 
season  they  disappear  completely,  only  to  begin  anew  in  the  following 
spring.  TIic  dllTeronoo  in  tho  ohjectivo  condition  at  different  seasons 
of  the  year  is  considcmbly  less  than  one  would  suppose  from  the  great 
change  in  the  patient's  subjective  state^  and  cousista  principally  in  the 
eyes  bring  free  from  discoloration  in  winter  and  injected  in  summer, 
while  tho  growths  upon  the  conjunctiva  appear  but  slightly  smaller  in 
winter  than  in  summer. 

Vernal  catarrh  is  a  pretty  rare  disease,  chiefly  affecting  the  male 
sex  and  the  ages  of  boyhood  and  youth.  Many  patients  seem  to  be 
in  other  respects  quite  healthy,  while  others,  without  being  scrofulons, 
display  bejiidea  pallor  of  tlio  conijilexlon  multiple  swellings  of  the  lym- 
phatic glands,  especially  on  the  neck  and  lower  jaw.  Almost  always 
both  eyes  are  attacked.  The  disease  generally  keeps  on  making  ita 
return  annually  for  three  or  four  years,  and  often  longer  still,  for  ten 
or  even  twenty  year»,  until  finally  it  becomes  extinct,  without  leaving 
any  marked  trace  of  its  presence  behind.  The  prognosis  is  therefore 
good  as  reganls  the  ultimate  outcome,  but  ba<l  as  regards  the  duration, 
as  up  to  the  pre.sent  time  we  know  of  no  remedy  for  curing  the  disease 
or  for  preventing  its  anntial  retum.  The  cause  of  tho  diacaao  is 
unknown. 

Inasmuch  as  we  are  unable  to  cure  the  disease,  the  irnatmeni  mnst 
bo  limited  to  the  nmciioration  of  the  snhjectivo  symptoms.  Wc  com- 
bat the  iuflammatioa  with  the  romcdiea  used  for  acute  and  chronio  ooD- 


DISEASES  OF  TFIB  CONJUNCTTVA. 


105 


'jurictlral  catnrrh.  For  the  Itnhing  and  photopliobio,  cocaine  iQ  tvro- 
per*cent  aoltiUon  may  be  iüstüled.  If  tlie  gruwlhs  »re  of  a  conaideruble 
siie  they  amy  be  removed. 

Vem»!  mlarrli  \a  not  a  catAtrh,  u  tho  not  alto^Uier  KtiiUlile  nsni«  choseo 
for  it  would  itnlicntc.  but  is  o  dtucii!«  sui  generis.  It  was  first  described  by 
Arlt  1 1H48).  wlui  rf};nnK-il  it  ns  n  jjeculiHr  ruiivly  uf  runjuiK-tiviliK  »'XL-inntu<«. 
Suh*v«{Ui;nLly  DviitMrres  mi'titioiivd  it  uuder  tbo  title  "liy}K^rlr«>|iliie  iHf-rik^T«- 
ti«]w,^  YtiQ  Cinicrc  as  geliititiflu«  tbickttiin^  of  the  limbus,  Uincblwrg  as 
|atil]rrtiena  itidlida.  8a4-mi£<.'b  finil  bn>ught  iutu  promirttnrR  the  chanictcriAtic 
IÜUO  uf  tbc  diseaat*  during  the  wiinii  mmuor,  and  tbtTvforu  called  It 
irrh,  by  wbloh  nanii'  it  i«  nt  prt'scni  crunmotilj-  design a1  cd.  Horner 
meoreivd  lb<^  jirruliiir  cluinK-lcr  of  tin-  tanml  cnnjunirtira,  and  thu»  ccmpletcd 
Ibt  pkiurc  uf  tbv  diKrase. 

The  papillie  on  the  lursal  conjunctiva  nr«  hard— soraetiraefi  as  hard  as  car- 
ilia^.  The;  arc  foiiiid  to  couxiHt  uf  u  oorl  of  un'olar  coauet-tivc  tii^Mut-,  with  a 
fimllar,  hyaloid  dcgf'nenitiun  of  the  cell«  of  thf  ci>nnt>ctive  lishue  and  of  the 

■  vcoeta.  The  ppilhfllium  rovering  the-  |Mj>il1fr  u  thickfrnvl,  and  to  thU  i«  prob- 
ity due  the  nuKTuseupically  vbiblc  bluii^h-whit«  tihn  uptm  the  mirfacp  which 
la  chaFKClcriKlic  of  the  diseanc.  Tho  grovtth»  upon  tht*  liinbut^  coDflirt  of  cua- 
Dcclivc  liwue.  which  i^  provided  with  very  mnny  cells  and  btood-vcwcU.  Here, 
ab»,  the  i-piMtclium  \n  greatly  thii-kt'Ticil,  ami  in  plnii^  |M'm>trnte.-4  into  tbc  part» 
boto«,  under  the  furni  uf  iiulid  epitheltnl  plugti  (Homer,  Vctneh}.  The  growths 
m  aeiMntcd  from  the  healthy  eumen  hy  iibar]>ly  di'fined  borders.  In  the 
enmes  a  «lender  gray  stria,  resembling  the  arcus  Beiiilt«,  ujay  be  ««^u,  which 
ruoa  jiandlel  to  tlie  nuugin  of  the  nodule,  and  is  separated  from  it  by  a  »lender 

I  «trip  of  iransparvnl  cornea. 
In  the  It^blctit  caw«  of  Tornal  catnrrh  it  often  happen«  that  nil  the  sytni>* 
torn»  are  not  preM^nt.  Most  frL-(|ueiitl>'  iL  ia  the  gmwtliü  ii|H]n  tbu  liinbu»  that 
ar«  wauttng.  the  chsuge«  upon  the  tjirsal  conjunctivn  alone  being  found.  The 
Ulier  are,  Iwncc,  more  important  for  the  diagnoKi»  of  the  dl^rn^,  Riil  there 
»TV  ai*n  raiie^  tn  which  just  the  reverse  ocriint,  i.  e..  the  liinlnis  in  tliiekeTiiHl, 
but  the  conjuocttTa  of  the  lid«  fbow«  iiu  characterii'tic  ehnn^e».  Sonie- 
limn  the  only  thing  to  indicate  the  prownce  of  the  di.-'eji.'^'  is  a  |R-eiiliar, 
moatan),  lawny  rednvaa  nf  lb«  eyeball,  iniule  up  of  a  coarfte,  reticulate  conjunc* 
itral  injection,  combined  with  an  evident  ciliary  lojcction.  In  !)uch  doubtful 
CMtw  the  diasno^i«  can  be  cfllabli&licd  only  by  tlie  hi^torj,  thL-  Kjteeially  char- 
artrrijrtie  features  <if  which  arc  the  itching  und  the  dependence  of  the  aynip- 
toou  utKrn  the  exteroal  lempemture. 

■  In  acvere  ca*e<  the  growth»  upon  the  limbut«  «omctini™  rearh  a  rnnf^iderable 

vxlmt.  Tbej  mi»y  even  ((n  entirely  mnml  the  fx>mea,  sti  that  the  üiller  in  en- 
cirded  by  a  high,  liajtl  wall  la  two  cofuh  I  have  feen  the  cornea  itwlf  (piite 
citeD^Wcly  attacked  by  the  tnorlml  pr<)<i>H)t.  The  flrvt  chhc  wa«  that  of  a  ttix- 
lam-year-nld  lM>y.  la  whom  a  layer  resemlrling  a  [lanniiit,  htil  pale,  gelaünoua- 
lookiOR,  and  devoid  of  Teasels,  abot  out  over  tbi?  cornea  from  tbc  thickened 
Umboa,  Iti  «pife  of  nil  attempts)  to  check  by  Ihcrapetitic  incasures  the  progrcta 
of  tbe  growth,  (lie  whole  cornea  waa  iittimntoly  covered  hy  it.  and  retnained 
prftnaneiitly  clouded.  lu  Ihe  second  oa»e,  a  Orei-k  of  thirty  yeann  of  age,  an 
BoalogOW  growth  took  place  on  the  cornea  of  both  eyes,  nUhoiigh  it  did  not 
covar  llw  ounKB  completely,  but  left  free  ou  both  aidua  u  aiiuilt  coutral  area. 
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Kbout  coirespoDdinp;  to  the  «Ize  of  the  piipll.  According  to  V&n  Hillingen, 
Bucli  CJUie»  n»l  infrpijiifntly  cimie  umkr  (tbHi-rvuttun  in  CVmstaatiQu|ilt!,  where 
tlie  iliäuuHL-  iip[H;dre  lo  ucc-ur  riiucti  Ru>re  often  thao  it  clo«tt  hvn. 

The  »ecoad  case  is  also  of  iiittrrcst  iHca'tso  it  conc»;nn.'*I  n  grown  man,  vrhile 
the  diifJiM"  ordinarily  occurs  (inly  in  yoiitli.  Quile  smiiH  diildrpn  ire  sIko 
exeinpt  from  it;  there  is  only  one  iuatiuice  of  a  oue-year-olil  child  beiiif; 
observed  to  suffer  from  the  diaeasc. 

The  growtlie  in  the  limhns  might  lend  tn  a  cnnfu«ton  nf  vernal  ratarrh  with 
conjiinetivilis  eezeinAto^.  the  iiapillfp  upoa  the  conjunctiva  tarsi  to  k  coafuwon 
with  trtK-hotnii,  The  growths  in  the  liml)us  iire  diblinguiohed  IVom  the  efilorp»-  ^ 
ccncen  in  ronjuntrtiviti»  eezematoi«,  iipart  fruiia  Llicir  external  appcanuir«, 
chiefly  by  tlieir  uucIianKvable  cburacier  during  evca  a  prolonged  courw  of 
oboervation.  The  papillnry  ont^mwth»  urc  inuol  of  all  dlstiaguiRhed  I>t  tlieir 
bluiHh-white  cnnting,  whieli  is  wuiiling  in  [mpillnry  tmcUuma.  The  hi<<(ur;  oCj 
the  case  is  also  uf  special  impartaac^  iii  ini)ldt]g  the  diffcreDtial  diagnonia, 
Tbc  cxtn'tuely  characteriäilc  «tatcmcnts  in  regard  to  I  he  fact  of  a  rcliim  of  the 
dUoane  «very  year  in  thv  spring  often  eKtabliah  the  com-ct  diagnoäs  before 
we  have  even  louketl  »t  ihx.'  eye.  lu  Itay  fever,  to  be  nure,  there  h  aI»o  gener- 
ally a  return  of  the  conjutictivitis  every  year  iu  ihe  spring  (we  page  48).  But 
this  rei-urrcnw  is  au  licutc  one.  and  rnns  its  ciourse  wltbin  a  few  veek»,  while, 
uu  the  contrary,  the  symptonia  of  vernal  catarrh  last  during  the  whole  of  Ih« 
warm  »ea&on. 

In  the  treatment  of  vernal  catarrh  I  Imve  found  the  iDBtillation  of  a  tliree> , 
per-ceut  sulutiun  of  boric  acid  and  the  inunction  of  a  one  to  two  per  cent  oint- 
meat  of  white  precipitate,  m  recommended  by  Arlt,  to  he  the  moat  efflrient 
tacons  for  alleviating  llie  jiatient's  »ulTerirvgs.  For  the  relief  of  the  itching  I 
often  and  with  suree^^H  use  Van  Millingen's  prpfimplinn  of  diiut«  acetic  acid 
(one  drf>p  vt  acidum  accticum  dilutum  to  ten  to  twenty  grammea  of  water)  in- 
atilled  into  iKe  eyi'  Beverul  limes  a  day. 

If  the  {Kilient  i^  one  of  the  kind  with  pale  face  and  swollen  lymphatic 
glands,  the  exhibition  of  arsenic  aud  irun  internally  is  advisable. 


AuYix)iD  DsflEincRATiON  OF  TiiK  Ciiw.irscTrvA.  — This  rare  disease  has 
hitherto  been  obaervec]  only  in  Russia  and  the  eoiuitritrit  adjat-'int.  and  waa  first 
deftcribeil  by  Oetlingcn  in  l)or[>Bt.  It  consists  ia  a  peculiar  degeneralinn  of  the 
Ccinjunctiva,  by  rcawtn  of  which  the  latter  become«  ycHowitih,  trnnshicent  like 
wax,  nonvascular,  and  very  friable.  With  this  there  ia  amociated  a  considcr- 
able  thickening  of  the  membrane,  so  that  it  forms  large  swelling?  which  look 
like  new  growths.  The  ntfercion  beginn  in  the  relrotarsal  fold.  And  from  thia 
pomes  over  to  the  conjunctiva  of  the  eynh^ll  and  of  the  lids;  in  the  liiU  the 
tannui  also  is  8iib<)r>i|uently  implirated  in  the  degeneriitiun.  In  a  eai*c  that  htM 
lusted  a  long  time  the  following  cliiiicnl  pielure  if  fiHind  :  The  {»itient  can  nut 
open  tlie  eye  beeau-w  th«  two  lids,  trausfoniLe<l  into  large,  nitiü<hit)ien  »welling», 
cover  it  up.  If  tlio  lid*  an-  drawn  as  far  apnrt  (ts  powtible,  the  waxlik«  con- 
junetivB  is  seen  rising  up  under  the  form  of  n  rigid  ]>ronnnenre  alt  almut  the 
cornea,  which  latter  h  either  clear  or  is  covered  by  paiinus.  Thick  ewellinga, 
belonging  to  the  retrotarwil  fold,  protrutle  between  The  lida  and  the  eyeb«ll; 
the  pliea  M'milunariH  also  is  enlnrged  until  it  formt  a  miwthtipen  mnm.  Theael 
various  »wellingii  are  9q  frinble  that  they  often  tear  when  nn  attempt  w  made 
aimply  to  M'pnrut«  the  lids  for  cxaminallon,  although  ia  au  doing  itiey  bleed 
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little.  The  dJ^caw?  run»  a  very  chronic  counse,  dmpffinR  on  for  yeirs 
«riihout  any  reni  inflaninialory  »ymptomH.  uutil  at  lL*iif{t)i  tlif  puiieuL  is  ilvpnvrd 
of  the  uae  of  hU  »vim  by  liis  iuability  to  open  the  QiiHshnptin  lidfc 

Mimwrapic  examin&tinn  has  «tiown  (hiit  tUf  iloi^nc ration  of  tiK  conjunc- 
liv»  nriji^naU-s  froin  the  subconjunctival  cellular  tirauo.  TliU  at  tirsl  i»  fuund 
lo  he  very  alModantlr  iufilirated  with  cella  [adenoid  proliferation).  Tbia  is 
foUowiK)  (it  til«  formiition  In  tliv  tiMues  of  dully  In^trotut,  homogeneous  hodlea. 
wfairli  an*  «ailed  by  the  niimo  «?itlii'r  i»f  iimylnid  or  of  hyiilin.  (irr«irdinj{  to  the 
tvactii>u  ttiat  thiey  K'*'*-'  with  i^kiiii».  Ilyulin  may  occur  tus  ii  prelimiuary  i^jigc  in 
the  developtntmt  of  amyloid;  Hut  j^irnrnilly  it  rt-prt-M-nt«  a  variety  of  ibiKue 
JamaMmtioa  (Aya/iu«  degeiumliim  vf  the  wHJunctieti)  distinct  from  the  nmyloid, 
and  ahowing  no  teudrocy  to  pass  or«r  into  the  latter.  Hyaline  and  nmyluid 
dcgukcraliona  present  alniom  precisely  the  Hame  clininil  pirtiiro,  so  that  n  poin- 
1X9  diatioctkiB  lietwecü  the  two  c«n  be  made  uiily  by  cxamiuiuf;  excised  pieces 
esajnoctira.  Finally,  calcification  or  oMificuliun  way  take  place  in  Itie 
iayuwali'd  mucous  motniirane. 

The  dhaai  attacka  people  in  middle  life,  and  onlinarily  both  fves  are 
llffrcied.  Very  freqaently  luuyluid  degciierattuD  is  preceded  by  trurliuma  of 
»li*-  c«>niunct{rA,  which,  however,  nhould  not  Ijc  regarded  aa  the  caciiae  of  the 
alTix!tion,  ina»much  as  the  latter  can  develop  in  eye«  that  previouiUy  were 
healthy.  The  actual  cuumt  uf  the  disenM-  is  not  known.  In  every  inKtance  it  ia 
•  pnrrly  looU  procow,  for  the  iadividiiaU  attKcked  by  it  are  »ound  as  fur  ag  the 
thCM  the  body  i»  concerned,  und  do  not  »ufTer  frum  amyloid  drf^eneriLtion  of 
tbf  lotemal  orgatw,  with  which,  tlierefore,  amyluid  degeneration  of  the  con- 
joDcCin  baa  nothing  at  all  to  do. 

Mrdiml  trratmeut  is  ptiwerle^  affainst  thiH  dtsea-w.  We  must  confine  our- 
«rivcs  la  nmovin^  the  (jruwllw  ii[H>n  the  ciirijuuctiva  to  euch  an  exient  that  the 
lid*  can  he  opened  and  «Hnion  rhu«  rendered  poMibl«.  It  is  by  no  means  neccs- 
wr^.  indecfl  it  a  not  at  all  ndviualilc,  to  remove  by  a  nidiral  »{lemtion  all  the 
dtaraard  parta,  ünee  the  jtortiun  of  the  grontb  that  is  left  behiud  generally 
■tfOfiUM  of  Jtflclf  nfterwiird. 


I  VII.    TUBEBCLI-Ottia   OF  TUB   CONJUNCTIVA. 

20.  Ill  tho  conjunctiva  tuberculosis  ordinarily  appears  under  the 
guue  of  ulcers.  Tul>ercttlou8  ulcers  are  loctited  ns  a,  rule  in  the  tarsal 
otmjanctiTa.  The  diseased  lid  even  on  eiternal  inspection  looks  thick- 
ener}. In  everting  the  lid  lliero  appoiim  upon  its  conjnnetival  surfaec 
an  nicer  which  ia  cither  covered  by  jofrayish-rcd  granulations,  or  has  a 
yellDwiali-red.  lardaceous-looking  base.  In  its  vicinity  small  gray  nod- 
ale« (tnbi'rcli*  noilule«)  or  outgrowth«  resenihling  a  cock's  comb  are 
often  found  in  the  conjUDCttra.  The  ulcer  shows  no  disposition  to 
heal;  on  tho  contrary,  it  spread«,  although  it  does  'so  very  slowly.  It 
maj  pwK  over  to  the  conjunctiva  of  tlio  (•ytrball ;  and  even  the  cornea 
ia  eonieHnie«  covered  over  by  a  sort  of  pannus.  In  espocially  severe 
casM  the  ulcer  does  not  remain  confined  to  tho  conjunctiva,  but  cats 
through  the  entire  thieknßsü  of  the  lid,  so  that  even  on  external  ex- 
amination a  deOciency  of  tissue  is  obiicrvnble  in  the  lid.  Qiiil«  eiirly  in 
Ltbe  dittMB  tba  lymphatic  gland  iu  front  of  the  ear  becomes  swollen; 
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iiftorwnrd,  tlie  lymphatic  glands  about  tlie  lower  jaw  and  in  t!i 
iilso  become  enlarged.  The  clitiieiil  piKliire  alTonied  by  the  disiiwe  is 
thus  prcttj  characteristic,  iillhough  the  dJuguoi-is  is  to  he  cuiisidured  a.i 
cutahlished  oii]y  when  fragments  of  tissue  have  bee»  removed  from  the 
ulcer,  and  tuberele  bacilli  liavti  been  ]irov(td  by  the  ordinary  metboda  to 
exist  in  them,  or  wlieu  tiibereuUiKis  nf  the  it-is  can  be  produced  iu  rab- 
bit«^ oyoü  by  inoculation  with  fnigments  of  tliid  sort.  ^_ 

Tuherculosiä  of  tho  conjunctiva  generally  attacks  only  ono  cjs^^l 
The  patient  does  not  äutfer  p»in  ;  it  is  only  by  Uib  swelling  of  tho  lid, 
the  pnrulent  aecretJon,  and  subsequently  by  the  diminntion  of  visiml 
power,  that  ho  ia  annoyed  and  made  aware  of  tho  exiBtenca  of  hia 
trouble.  Tho  disease  occurs,  almost  without  exception,  in  young  poo- 
plo,  and  runs  an  uiiconnniiiily  ohruuic,  eourae,  being  often  protracted 
over  many  years-  Kveti  after  an  iijiparently  radical  cure  it  shows  a 
great  tendency  to  recur,  n>id  it  can,  by  infecting  the  rest  of  the  organ- 
ism, finally  lead  U>  the  jNitient's  death  from  tuberculosis.  The  treat- 
ment ill  Like  cases  where  a  e<iiiipletü  reumviil  of  all  the  diseawd  parts 
sooms  still  powible  consists  in  tho  nulical  exciitiou  or  curetting  of  the 
ulcer  with  a  siibüiMptent  thorough  cauterization  of  the  raw  surface.  The 
wounds  made  by  the  operation  are  stiown  every  day  until  they  are  com- 
pletely healed  with  tincly  powdered  iodoform,  a  remedy  whiuh  juet  iu 
tuberculous  procossps  is  of  ])articular  etücucy.  In  some  cases  a  cure  Las 
been  oßcctcd  by  tho  itijecliori  of  Koch's  scrum. 

TfäferetiUm»  and  hipun  u(  ttic  conjunct iru  are  to  bu  looked  upon  u  afffctioDS 
which  are  identicul  in  their  et>M*iitia)  ctmnicler,  in  »o  far  a.«  Iwth  repwswiit  ulcer- 
ative proce*M-3  which  are  i>r(xluced  and  maintained  by  the  presence  of  lultercic 
bacilli.  In  fact,  tlit;  lir»t  cnsp»  of  liiherriiloUH  iilrcn  of  the  conjunett%'a  wtrro 
descHbed  as  primary  lupiu  r>f  ihi*  i^onjunctlva  (that  in.  lupus  of  the  cotijuncUvA 
without  any  coincident  lupus  nf  ilic  skin)i  I.VrltJ.  The  two  proccijie«  arc  di*- 
tin;;uL.sh(.'<l  nnly  hy  eiteniit)  jKiints  of  ilifTLTi'ncc  rclHting  to  tlicir  »iitwonl  impfi-t 
and  ihoir  courno.  ThuK.  lut  a  rule.  lupuuH  im«  dit^linj^uiühed  fnim  tubercul'iiib 
Itlrcrs  of  the  «injunrtiva  by  the  fact  that  thvy  have  niiirrnt^-d  from  the  »kin  to 
tlieeuiijuiietivii,  und  Hint,  like  lupiLiof  tl»'  skin,  theVHliownspuntiuieau»  cicatri- 
zation on  one  Hide,  whÜL-  on  the  i^Iht-r  thi'  uleer  ket-ps  ndvunoiiiK  (a«w  uIho  p.  103). 

Tul>erfiilo«is  of  the  conjunctiva  may  be  primary  or  aecoadary.  It  \a  pri- 
mary  if  no  wj[n  of  tubprciiloats  i»  present  in  the  re*t  of  the  body  at  the  liroo 
whi'H  the  aUcction  of  the  ct>njnnriiva  tie^irt«.  In  that  ras«  lulKn'uluaia  of  the 
conj^nictivii  reprc-ventüi  a  pur^rly  local  affi-ctiun  wha-h  Iiii».  wilh'jiit  doubt,  been 
cxeitefl  by  direct  infuciion  of  the  conjunctiva.  A  particle  of  dual  contiUning 
iMcilli  gL'tH  into  thn  eoiijnriictival  sue,  uud  with  its  itharpan;;:!«»  produces  ■  small 
BUperficial  lesion  of  thi-  ctmjunrtiva  which  is  flius  infected  itubercle  bacilli,  ac- 
cnrdioj^  to  tht-  rcsearolii-!«  of  V'ltltnle,  mA  iwiietMling  into  the  conjunctiva  when 
tlie  epithelium  in  intact).  In  fuvor  of  un  infection  of  this  sort  iit  the  fact  that 
we  see  tuberculou«  ulcers  so  fretjuently  begiuiiing  in  the  re^on  of  the  fiulcu« 
Ruhtarsalix,  whi^re  s^mnll  foreign  l)odit'»  are  most  readily  retained.  Some  cases 
uf  primiiry  tubortiuloMs  havL'  also  \wi:a  dcsfribod,  which  urij^itulted  in  the  con- 
junctiva bulbi  and  even  in  the  cornea  it^lf. 
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Primary  taliPiriilositi  of  the  conjunct! r,i  may  n>main  for  a  long  time  confined 
lo  Ihr  iMler;  in<lpf«l,  in  «xreptioiml  auva  it  mftyeviii  liw.1  »)iM[itun<.-()ii»l>'.  Tim 
I  tule,  liowcvLT.  ii  for  tuberculosis  to  spread  (rem  bcrv  to  tlio  other  })art.i  of  ih« 
I  nrgsDÜm.  TbU  citvnsioa  may  lake  plnce  by  wuy  of  tbt'  lymphatic  ciFnilatluii, 
Ibe  neigMK>rinff  lymph  ^Inndi«  becoming  find  nllfcti-d  with  tiibi-rculotds.  Or, 
Ibc  dücAM  may  exlvud  by  continuity,  the  hichrym»l  (tiiMiti^'cs  first  and  8uhN>- 
qnmtlv  tbe  nneal  mucH>UH  menitimne  Iwing  infeclcd  hy  niraits  of  the  tears  trhicli 
contain  bacilU. 

ThoM  ctuet  of  «lOUJUDclival  tubercoIoidA  are  to  be  regardrd  as  aerondary  in 
whirh  either  thnrt!  is  iit  ihc  siune  llniü  an  evidi-ut  liibt-rculasi»  of  tbe  intvrnid 
urj^aas  (ixiwciallv  of  thi-  luu^)  or  in  which  lubvrculosiH  is  tmni>nntted  to  the 
coajnnctivu  from  plu<-<.>4  In  iM  vicinity.  A  tuberculous  affection  of  the  nasal 
muoou»  membraDC  luay  Iw  irausfern-d  to  l\\v  conjunctiva  by  way  of  the  lacliry- 
cmI  paMSj^va.  Not  infretiucntly,  llu-refore,  wr  tiud  coujuiicttva.  lurbryiimi  sac, 
■nd  na«i1  mucoun  raombr.int^  attacked  at  the  tAmv  time  by  tuberculosiii,  and  a 
awful  study  of  the  history  of  I  be  cnw  und  an  exact  examination  (fenerully  ran- 

■  drr  it  |KKutible  to  iiiakc  iturc  whether  the  alTectiou  has  passed  down  from  the 
rtioJunnivR  r«  the  do«  or  vice  versa. 

It  it)  of  tbe  j^ntPiit  importance  for  the  propnosi«  and  treiitmcnt  to  deter- 
mnw  wbctbertuberculoHÜ  ih  cnntined  to  Ibc  rotijunccirn  or  iiot.  In  the  former 
CM*  V«  would  regard  the  opundion  of  ri^oiuving  thurougblv  uU  lb«  discaned 
|Mrta  aa  of  very  great  value,  ninr«  by  it  the  patient  may  be  jtermanently  relieved 
of  hUtubercuio»iii>:  while  in  tbeMK.-ODd  cuaea  radical  cure  '»  nut  to  be  thought  of. 

Vltkk«  or  TBK  CosjrNCTivA. — Ulcers  of  the  conjunctiva,  Ueaides  occurrioK 
aa  a  rvanit  of  lulienniloHiit,  are  alao  obwrvcd  in  tbe  following  conjunctival 
mflectinos ;  ^ 

i,nt  As  one  of  Hie  symptoms  of  a  «injunctirit»,  an  example  being  tbe  minute 
utocra  oriffinating  in  tbe  effloreacvuees  of  conjuuctivitl)*  eczematosa  ot  those 
«bleb  have  |pvcn  ita  name  to  the  puütular  fonn  of  caturrb. 

(&)  Afl«r  the  Reparation  of  nKrotio  portiooH  of  the  conjunctiva,  na  in  diph- 
tlirria.  nr  after  burning  of  the  conjunctiva  «'itb  beat  or  caustic«.  Ilere  belong 
alia  the  eariiani  produced  artiflcinlly  by  the  ukc  of  too  ntrung  upplieiiliona. 

(e)  As  a  mMill  of  exanthemata:  ulcvrs,  for  inKl^ure,  which  are  derived  from 
a  ntrioloiu  pustule  or  from  tbe  rapture  of  a  bulla  of  pt:mphigus  upon  the  con- 
joncliva. 

((/)  irpon  tlir  tantal  conjunctiva  their  Eh  quite  often  found  a  small  raw  spot, 

fnitn  which  rises  a  little  mass  of  granulations,     tierc  we  have  to  do  with  a 

im  which  hn«  broken  through  on  the  inner  nide  of  the  lid.     A«  a  lulr.  a 

!rr  Mjund  can  be  Introiluced  Ihruugl)  the  gninulniions  into  the  cavity  of  the 

c&ahunon. 

<#)  I  have  soen  In  some  caaoa  on  th4>  conjunctiva  of  the  eyeball  or  the  pUcn 
wmihinaria,  ulprr»c<»vrrrd  with  a  thick  layer  of  piw,  which  wert-  of  acute  origin. 
Tbaw  ne»  accomimniiHl  by  violent  intlninriuitory  symptom.«  iu  tbe  conjunctiva, 
and  by  swelling  of  tbe  lid»  and  of  the  lymph  gland  iu  front  of  the  car,  and 
wne  aamriiiled  with  quilj>  considerable  pain.  It  si-pm»^  In  me  that  these'  should 
li*  attributed  to  infection  from  without,  produced  })erhjtp«  by  the  stings  of  hl- 
aacta  or  hy  umall  infected  foreign  bodies.  IHcera  of  thi^^  kind  may  also  be  pri>- 
dtierd  by  ihe  tmn*fer  of  v.'U-clne  vinw  foim  a  %-accinJitinn  pfisluli-. 

i/ )  rievrf  whicti  have  developed  from  tbe  brvaklug  down  of  epitheliomata 
of  ttw  conjunctiva. 
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(?)  Syphilitic  ulcer«.  Generally  wc  have  here  to  do  with  thnw  Iomm  of 
flubatAncf  wlikli  Iniro  nrison  from  the  breiikinff  down  of  an  initial  sclcrotlR. 
Thenc,  us  a  rule,  art'  Hituatvd  ni-ur  11h-  free  burdc-r  of  tUc  litis,  but  are  sIko  ob- 
■erved  io  tlie  rttrotarenl  fold  and  even  in  tlm  <'onjunctivft  of  the  ryebil).  Tbe 
tniDtimiiwion  ufHyphiliM  Hp|R-Hr8  tu  Uikt>  place  iiioHt  fn^iUL-ully  bj  kiiwing.  and 
iti  HmuII  cbildreo  at«o  by  tlie  practice  wbich  nutny  nunwH  liavc  t>f  moiateniog 
the  agi^liitinaiod  edges  nf  the  lidm  with  tuiLiva  in  nrdt-r  to  open  them.  Orca- 
eiuDully,  nitnK  sy))liiliti>L'  iilcent  have  bueii  (>lK>frviil,  winch  were  pnjdiicul  liy  tUo 
brealciuK  down  of  Kummata  of  tbe  conjunctiva  fIIir«:IiL»erif).  Syphitilic  utccn 
of  Itu)  coujuuciivi  ure  among  the  greatest  of  rnrittes. 


VIII.  iNJrBiEs  OF  TBK  CosjrscTrvA. 

21>  The  followhig  varietios  of  injuries  of  tho  conjunctiva,  wbick 
are  of  bucIi  frequeiit  occurrence,  are  observed  : 

(o)  Foreiyn  bodies  in  tlie  conjunctivftl  8iic.  Snmlt-sized  fon^ign 
bodiei,  like  grains  of  dust,  pHrticlf,«  of  coal  or  of  ashe»,  which  so  often 
get  into  the  eye  dnring  &  railroud  jouriiey,  tlie  wing  cases  of  emnit 
beetles,  etc.,  full  Bret  ujjoii  the  surfiice  of  tlie  eyebftll,  ure  brushed  uwav 
frotn  this  spot  by  the  tnovements  of  tlie  upper  lid,  and  then  gcnerallj 
stick  to  the  inner  surface  of  the  latter  at  a  spot  not  far  from  ite  free 
border,  where  a  shallow  furrow,  the  siiluiis  «ubtarruilits,  runs  pamllol  to 
the  edge  of  ths  Hd  aud  catclics  the  foreign  IkkIv-  The  pain  which  stich 
a  foreign  body  canses,  and  which  is  often  quite  considerable,  does  not 
originate  in  the  conjunctiva  itself,  which  has  very  little  scnsitiTCUCs», 
but  in  tho  cornea,  inasmuch  as  with  every  movement  of  the  lid  the 
foreign  body  is  carried  over  tho  cornea  and  »crapes  it.  Hence  the 
pain  is  absent  as  long  an  the  eye  iti  kept  c]iiietly  closed.  It  is  easy  to 
remove  the  foreign  body  after  the  lid  is  everted. 

In  ntlier  case«,  Knl^dl,  shiir|i-piiiriteij  foreign  bodies  penetrate  into 
tho  conjunctiva,  and  may  rcnmin  there  a  long  time.  Gniina  of  pow- 
der remain  fixed  in  the  conjimctiva  of  the  eyeball  without  giving  rise 
to  any  furtlmr  iriitatiün,arid  may  therefore  be  left  In  the  conjunctiva. 
Ijargersizcd  foreign  bodies  arc  retained  in  the  conjunctival  aac  only 
when  they  get  into  the  upper  retrotarsal  fold.  In  this  spot  they  stay, 
remaining  stjll  even  during  the  act  of  winking,  canso  no  irritation  of 
the  Cornell,  and  thei-ofore  proiince  hut  little  trouble.  After  Bome  time 
has  elapsed  thuy  begin,  to  excite  the  symptoniH  of  chronic  conjunctival 
catarrh. 

(Ä)  Sulutioii»  nf  eoniinuity  of  the  conjunctiva  are  not  rare,  and 
often  associated  with  extensive  intlltralion  of  blood  (ecchymosis).  If 
the  edges  of  the  wountl  are  not  too  greatly  lacerated,  the  conjunctival 
wound  can  be  closed  with  a  stitch. 

(c)  Burn*  of  tho  conjunctiva  and  injurie*  by  eauftica  are  pretty 
frequent.  Btvrnfl  are  the  result  of  hot  water  or  »team,  tiot  iwhes  (enpe- 
nially  cigar  ashea),  exploding  powder,  flames  striking  agaitist  the  eye> 
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molten  mctftl,  etc.  Of  tlif  injuries  by  caustics,  wliich  ma)'  be  produced 
both  by  iKvh  and  by  alkalies,  those  that  arise  from  the  actiou  of  lime 
«ret  the  most  frequent,  the  lime  getting  into  the  eye  usually  ander  the 
forni  of  mortar 

The  ikctioti  of  burns  is  the  same  as  that  of  caustics;  the  conjunc« 
tiTft  at  the  affected  spot«  is  destroyed  and  con\i>rt«d  into  an  e«char. 
Tbeee  spot«  stand  out  as  gray  or  white  patches  in  the  midst  of  the 
reddened  and  swollen  portions  of  the  conjanctiva  that  are  not  escho- 
rotic  The  eachars  separat«  in  consequence  of  a  delimiting  snppu- 
rmtion^iind  the  resultant  granulating  losses  of  substance  in  the  con* 
Jnoctiv«  heal  by  a  drawing  in  over  them  of  the  neighboring  healthy 
conjunctiva.  The  final  result  is  then^fore  always  the  formation  of  a 
oicsirix.  This  can  lead  to  a  diminution  in  size  of  the  conjunctivnl 
aacy  or,  if  of  great  extent,  to  adhesion  of  the  lids  to  the  eyeball  (Sym- 
blepharon). 

The  proffttM is  of  an  injury  by  burns  or  caustics  with  regard  to  the 
preaeraation  of  sight  depends  primarily  upon  the  condition  of  the  cor 
ncn,  which,  indeed,  is  olwuv)«  sinniUaneously  affected  when  there  is  an 
extensive  lesion  of  the  conjunctiva. 

Next,  aUhongh  of  secondary  consequence,  the  losses  of  substancM?  in 
th«  conjunctiva  itself  muKt  be  considered,  inasmuch  as  the  atlhptnions 
that  develop  from  them  may  cause  siibseqnentty  more  or  less  disturb- 
anre  of  the  fnnrtion  of  the  eye. 

The  prime  theraprutic  requisite,  when  we  get  an  eye  under  trcat- 
mmt  a  short  time  after  it  has  been  injured  by  caustics,  is  the  com* 
plele  removal  of  any  corrosive  substance  that  may  still  bo  present.  Wo 
remove  solid  particles  with  a  pledget  of  linen  or  with  a  forceps,  and 
then  wash  the  conjunctival  ^c  out  thoroughly.  For  this  latter  pnr- 
pose  we  Dse,  as  far  as  possible,  «uch  si^lutions  as  shall  nentraliice  tho 
corroeiTe  stibstance  or  render  it  insoluble,  and  so  put  a  stop  ta  its  iu- 
jnrioue  action.  lu  the  case  of  caustic  alkalies  we  do  not  use  water,  but 
milk.  In  bums  produced  by  lime  our  U'»t  plim  is  to  wash  the  eye  out 
with  oil  and  afu^rward  lo  droji  in  a  concentrate  solution  of  sugar, 
since  cane  sugar  forms  with  lime  an  insoluble  compound. 

Id  the  further  conrse  of  an  injury  pmduciHl  by  burns  or  caustic^  )t 
it  incumbent  npon  as  to  restrain  the  sul>»('({ucnt  iutliimmaiion  by 
niMiuof  cold  compreeeeSf  atropine,  tho  application  of  a  bandage,  etc. 
After  the  separation  of  the  eschars,  our  aim  must  be  to  confine  the 
resolting  adhesions  within  the  smallest  poAitibJo  limits.  For  this  pur- 
poefe  we  repeatedly  draw  the  lids  away  from  the  eyeball  in  order  to 
prevent  the  adhesion  of  the  two  opposite  raw  surfaces.  If  the  loss  of 
mhstance  extends  ^o  far  as  to  impHcut«  thu  retrotarsol  fohl,  an  udhe- 
sion  between  the  lid  und  eyeball,  starting  from  the  fornix  (Symbleph- 
aron posterius),  can  not  in  any  way  hf,  avoided.    Hueh  an  adhesion  must 

removed,  as  for  as  can  be  done  afterward,  by  operative  measures. 
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Suniotiines  tote'n^a  l>odie»  sre  inln>cIucHtI  iuto  the  cjro  ptirpmw-Iy.  Chirf 
wnong  Ihow  thiw  ui**Ki  are  wliat  an-  tJiIIt'l  crali's  cjros — the  iijiiJm  ennervrum, 
Thflsc  are  flrtt,  calc-arpoua  coHcrotiou!^  ilmvt'c!  fnim  the  Attiiiiarh  of  the  cr»(i, 
which  ate  iu  gtvM  favor  Amoiif*  the  laity  an  a  tiiemis  of  n-muvuig  forciga  IkkIii-s 
from  the  eye.  The  crab's  eye  is  introiiuoed  lictwei-n  th«  li<i  nod  tlw?  vytball. 
■nd  then  ix  pushed  nnriisA  thv  raimea,  carrying  with  it,  it  mnr  bv,  racchaiiimllr 
any  forvign  buOy  that  chances  to  Ite  thvn-.*  Somi-timBs  it  liupjieua  in  tlie  |)rr- 
forniancc  of  thiä  miiDipulatioti  that  the  cmli*s  (.-yc  »lips  into  the  superior  fornix 
und  remiiiiis  thert*  unauticed.  Wt  trmy  tlivii  fiid  it  l\wn-  ttiotithü  or  eren  yeir» 
afterward,  «nlirely  imbedded  in  the  uutgruwtiis  of  the  conjuoclivo,  which  has 
untlorgonc  chroDic  inflammation. 

Foreign  bodies,  aiicl)  e-n  »and,  Buben,  niu)  the  like,  nro  al^i  ttitentionally  in- 
trodiic*'«!,  for  the  piir]>oae  of  (iitimltiliriig  mi  vyv  üiüfaM.',  inlip  thf  tye,  where  they 
act  up  a  conjunctival  Cäturrh. 

With  regard  to  the  jiretfcncu  of  f«ler|iillHr'K  huire  in  the  conjunctivul  nic, 
see  $  74  (Ophthalmia  noduiw). 

After  the  action  Li|K)it  th'i>  eyv  of  irritant  «iibstunoe!t,  conNÜting  either  of 
acrid  vftpor*  or  of  liqtitd>  which  are  injerti^d  into  it,  an  acute  traumatic  con- 
junctivili»  IB  prcduci-il,  evidenn."]  by  iiitciisc  rtiideiiiitg  of  thv  cunjuniiiva 
with  jfreat  pliutojiliubia,  Ischrymation,  aud  |iuiD,  with  which  is  a»»ociated  in 
violent  casea  nn  adt-mattms  ewvlliiiy  of  the  lid«.  A  similar  pieluns  Is  preecott-d 
by  that  variety  of  cnnjnnelivitia  wliich  un-urE  uftcr  the  iielimi  of  intatu  li^hl 
vptm  thi  eyf,  fm,  for  t-xanijile,  after  dazzlinf:;  by  the  reflectiou  from  snow  (midw 
bUndnea«),  or  by  the  electric  arc  light  ("ophthnlmin  clecirica).  Id  riolool  cawk 
of  tliia  tunt  th^rf)  are  found.  bt?5ideti  the  iiittamiiintjon  of  the  conjunctiva,  con- 
trnelion  of  the  pujiil  and  also  slight  Ofiacili<'is  und  orofiions  of  the  (NWnta.  Thcw 
aynptom^  like  the  erythema  of  the  ^kin  occurring  um  a  result  of  inAolatioo,  ore 
produced  by  th«  wtion  of  the  ultni-violel,  chemically  active  light  rays  (Wid- 
mark).  ThoK«  cuHes  of  traumatic  conjunctivitis,  in  ^]tite  of  tlu;  violent  tiym|i- 
toms  which  they  present  in  tbclr  begitiniiig.  generally  get  well  within  a  few 
days  without  furtlii^r  bud  rpttulta. 

IX.    PTKKYQlUir. 

22.  Symptoms  and  Course.— A  ptrrygiom  is  n  tnnnpnlar  fold  of 
inucuus  niembritiie  wliirii  i^xk^tiila  frotn  [he  conjunctiva  of  the  eyeball 
to  the  cornea,  either  at  the  inner  or  the  outer  side  of  the  latter  (Fijr- 
30).  The  iipex  of  the  triiingle  lies  in  the  transparent  portion  of  the 
corneci,  and  is  scjliilly  ami  itnrnovübly  united  to  it.  Tiic  btise  of  the 
triangle  BprciuU  out  in  the  conjunctiva  of  the  eyeball,  and  pa««es  into 
it  without  there  heiiig  any  ehnrp  line  of  division  between  the  two. 
The  a|)ei  ist-ulle«!  the  head,  the  base  the  body,  of  the  pteryjrium.  The 
part  that  lies  between  tlie  two  and  correaponda  to  the  iniirj;in  of  the 
ooniea  is  the  neck  of  the  pterygium.  Here  the  limit»  of  the  fohl  of 
eoujnnctivn  are  the  most  sliorply  defined,  us  its  borders  are  rounded  in 
snch  a  way  that  u  amal]  Round  [S^  Fig.  30)  can  be  pushed  twneath  thein 

*  [In  this  roiinlry  (-yestoticfl  (th«  flcit  operculn  of  certaiti  loollugcft)  an  used  for 
the  ssiue  purpose. — I).] 
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for  a  nhori  dutance.  A  pterygium  of  recent  origin  is  succulent,  aiid 
abonnd«  in  TeaseU  which  run  converging  from  t\w  haee  to  tlieapt'x  and 
impart  to  (.ho  ptervginm  its  red  color.     Id  fuet,  from  iia  simtlurity  in 

'form  ind  va^fcularity  (venation)  to 
the  wings  of  many  insects  (Uymen- 
opterm),  the  name  of  pterygium  is 
derived.*    The  fold  of  conjunctiva 

'forming  the  pterygium  is  tightly 
fttretcfaed,  io  that  Üiere  are  produced 
ft  number  of  radially  disposed  fur- 
rows or   flutiugH;   furthermore,  in- 


R 


■  pierj'gia  which  are  eituiitixi  at  the 
inner  «ide  of  the  eye  the  plica  semi- 


^ 


1j?^ 


^<fy>, 


Fro.  ao.-PrKKvoiVM. 


eOpf  of  I 
pu-rrgiuiu.  i*-    Th«  doitnl  Hue  »ituw»  U>e 


A  toiuiil.  S.  i»  can-liyi  bvoraUi  Ui«  vafK  of  the 
pwrygli 

way  fii  wblob  the  Hwlkm  U  mstl«  in  t*- 
P)ovlBsUii>nl«n'||1uin.  CvariiricN*.  Ilnf 
•djMimt  plfcM  NmUutiKiiit  tuu  bp^-n  tUt- 
l/Tir<1  nur  tiy  ih^U'iiÄlTrforcfof  Ih*-  ptcry- 
Kiimi,  fitul  i«  hfivc«  Uiritlbk.  P.  Ufiptr 
imiK-tuiii  lacrlinaki. 


lanahfl  U  often  riuito  oblitemicd 
and  is  inchided  in  Uie  body  of  the 
pterrgium  (Kig-  30). 

In  the  conrae  pursued  by  a  ptery- 
pam  two  stages  must  bo  distin- 
fuialwd.  In  the  tirst  the  pterygium 
keept  ou  gradually  growing,  for 
jrcan  it  may  he,  towanl  the  contcr 
of  the  cornea,  which  It  may  finally 

mch  or  even  pass  {progresiitv  pterygium).  Finally,  the  pterygium 
cornea  to  a  atondstilLito  as  to  remain  purumiieutly  uttuched  to  the  mme 
point  upon  the  cornea  {sfationarif  pUryginm).  Whether  in  any  given 
caae  we  are  dealing  with  a  prugrutusive  or  a  stationary  pterygium  is  dc- 
tertnincd  mainly  hy  the  character  of  the  a]tex  of  the  growth.  In  the 
progimsive  stage  this  appears  surrounded  hy  a  gray  non-rascular  zone 
which  looks  thick  and  gelatinous.  In  a  stationary  pterygium  this  mar- 
ginal »one  is  found  to  bo  Uiln  and  cicatricial  looking  and  the  whole 

, pterygium  is  thin,  pale,  nearly  destitut«  of  vessels,  and  tendinous. 

Pterygium  occurs  only  in  that  part  of  the  cornea  correeponding  to 
the  interpalpebral   fissure.     It  is  found  most  frequently  on  the  inner 

^tido  of  the  cornea ;  when  there  is  one  in  this  spot  already  another  may 
form  on  the  onter  side  also.  The  tivo  pterygia  may  even  meet  in  tho 
ceoter  of  tho  cornea.    A  genuine  pterygium  is  practically  never  ob- 

iMvrrd  at  the  upper  or  the  lower  margin  of  the  Cornea;  on  the  other 

[hand,  it  is  not  inJfreqnently  the  cu.^c  that  both  oyos  are  attacked  simul- 
taneously by  pterygium,  bo  that  wc  sometimes  see  patients  who  hare 

^foor  pterygia,  one  on  the  outer  and  one  on  tho  inner  side  of  either 
ooniEa. 

Among  the  injarions  resuUs  which  a  pterygium  entails,  the  worst 
ia  the  damage  done  to  the  eyesight.    Tbie  begins  to  be  produced  as 


*  Prom  [«Ttftf7Mr,  ihr  rlitniniitint  of]  rr/^,  a  wing. 
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soon  as  the  point  of  the  pterygium  projootfl  into  the  pupillary  area 
tho  cornea,  and  it  increuses  in  proportion  »s  the  point,  npproachea  the 
center  of  the  latter.  Moreover,  pterygium  by  the  tension  to  which  it 
gives  riäs  often  caiiBCs  a  condtdon  of  irritation  in  the  eye,  as  is  shown 
by  the  marked  iujeetiuu  und  BiKrciilunee(L'tit«rrhal  infliimnintion)  of  the 
pterygium  iUelf.  In  addition,  the  membrane,  parliciihirly  if  tery 
much  reddened,  forms  a  striking  diatigurcmeut  and  can  also  cauae  a  re* 
strietioQ  ^f  tho  mobility  of  the  eye.  If,  for  example,  a  pterjgium  i& 
aituated  on  the  inner  side  of  tim  ourriea  und  the  eye  ia  meant  to  be 
turned  strongly  outward,  the  eye  may  be  restrained  in  it«  movement 
by  the  tension  of  the  pterygium,  and  therefore  fail  to  move  laterally  as 
far  u  tho  other  or  healthy  eye,  so  that  biriouiiluir  diplopia  may  b«  pro- 
duced in  consequence  of  this  faulty  placing. 

Etiology. — A  pterygium  is  nothing  but  u  fold  of  conjunetiva  drawn 
up  OYor  tho  coruca  and  fastened  to  it.  It  originates  from  tbe  pinguco- 
ul»,  the  degenurutivo  process  which  exists  there  making  its  way  into 
tbe  litnbus.and  tlien  gradually  upon  the  eoriiea  itself.  The  pinguecula, 
therefore,  grows  up,  as  it  wore,  over  the  cornea,  and  in  so  doing  draws 
tbe  conjunctiva  ufler  it.  Since  the  pterygium  originates  in  thepinguec- 
uhi,  it  is  evident  why,  like  the  liitl*'r,  it  slioidd  oecuronly  at  tbe  inner 
and  outer  m&rgius  of  the  cornea.  And  as  the  pingnecula  develops  in 
consequence  of  tho  injurious  influcnees  wliich  tho  conjunctiva  in  the 
region  of  the  palpebral  Gasure  is  exposed  to  in  the  course  of  years,  the 
likä  is  true  of  pterygium  and  in  a  still  greater  degree.  Hence  it  is 
found  only  in  elderly  people,*  and  in  them  especially  when  they  are 
much  exposed  to  wind  or  duat,  a»  In  the  case  of  country  |>cople,  coacb* 
men,  masons,  stonecutters,  etc.,  white  among  the  well-to-do  classes 
pterygium  belongs  among  the  rarities.  The  forcible  traction  which 
the  conjunctiva  exerta  upon  the  cornea  explains  the  triangular  form  of 
the  fold,  its  iucurved  margin,  and  itn  great  tension  in  a  horizontal  di- 
rection. 

Treatraent. — The  treatment  of  pterygium  consists  in  its  ablation  by 
Arlt'e  method.  With  a  toothed  forceps  wo  gnisp  tho  pterygium  at  its 
neck,  where  tbe  incurvingof  its  margin  permits  it  to  bo  partially  lifted 
from  ita  bed.  Starting  from  this  point,  we  carefully  dissect  off  the 
head  from  tlio  coruea,  upou  which  it  lies,  keeping  strictly  to  the  linoof 
diviiiou  between  the  tissue  of  the  pterygium  and  the  cornea.  We  must 
bo  [ttrltcularly  careful  to  remove  thoroughly  the  gray,  gelatinous  zone 
at  tho  apex  of  the  pterygium,  serajdug  or  curetting  the  aurfiice  when 
necessary  to  complete  the  abscission.  When  the  whole  of  the  head  as 
far  as  the  limbus  hasbiH^n  üepiiratetl  from  tho  cornea  we  circumscrili« 
this  sogmcnt  by  carrying  from  the  upper  and  lower  margins  of  the  neck 


{*  Rut   in  Ihts  DonnirrAt  Ic&st  is  obwrrcil  in  oompiuiitiTelj  young  persons. 
Thus  I  have  wcea.  it  in  a  hvj  of  nineleea. — D,\ 
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two  converging  incisions  into  the  botly  of  the  ptcrTgitim  (the  dottod 
line.  Fig.  30).  In  this  waya  rhomboidal  pieoe,  containing  tlio  bend  and 
pttrt  of  the  body,  is  excised  and  a  raw  surface  remains,  one  portion  of 
which  hcs  in  the  cornea,  the  other  in  the  conjunctiva  of  the  eyeball. 
This  last  is  covered  by  uniting  tlie  up[>er  and  lower  margins  of  the  ecc- 
tton  bjr  means  of  one  or  two  interrupted  sutures.  The  wound  in  the 
coruea  heals  by  a  cicatrix  forming  over  it,  in  consequence  of  which  a 
permanent  o[mi-ity  n-niains.  C&r^.  in  sewing  up  the  ccnjurictival  wound 
is  of  the  greatest  importance,  especially  in  the  neigh biirhood  of  the 
limbns,  as  otherwise  the  conjunctiva  grows  anew  over  the  raw  surface 
tif  the  cornea,  uud  thus  the  pterygium  recurs.  Itowever,  evvn  after 
caivfully  [MTfurinM  a[M!rutions  rtOupscs  are  nut  infrequent,  and  then  a 
aecond  removal  iit  required. 

Ablation  is  indicated  in  every  caao  of  progressive  plerygiiim.  Even 
though  llie  pterygium  is  still  hiidiII,  wo  ciiu  not  be  sure  that  it  will  not 
^row  on  into  the  pupillary  area  of  the  cornea.  Hence  we  prefer  bv  jier- 
forming  ablation  to  guard  in  time  agninst  injury  to  the  eyesight  If 
the  pterygium  has  approai'hetl  sufficiently  near  the  center  of  the  cornea 
to  cause  disturbance  of  virion,  this  disturbance  is  indeed  rendered  lesb 
by  the  operation  of  oblation,  but  is  not  completely  done  away  with, 
since  those  spots  of  the  cornea,  which  were  occupied  by  the  pterygium. 
nenrer  «gain  become  perfectly  transparent.  In  any  caeo,  the  asiiociated 
Symptoms  of  irritation,  the  restriction  of  mobility,  and  the  disligure- 
ment  are  romored  by  the  ablation.  A  stationary  pterygium  does  not 
DccesBariljr  require  ablation ;  in  this  cjise  we  shall  be  guiilod  mainly  br 
the  wishes  of  the  patient  with  reference  tu  the  removal  of  t]ie  disfig* 
unimunt,  etc 

T))e  older  writen  distinfpiiiihMl  a  ptcri'gluai  craasum  (va«cu1qsuiii,  carno- 
HU.  saicomatosum I  and  s  ptvrytriuni  tenur.  (mrmbraniKt-iiiii)-  Tlio  former  cor- 
Ifspooili  to  a  catarrholl;  inflnmcd,  and  licnra  thcrvtutv  ml  und  I  hick  ptitrj-gium, 
the  iatm  to  a  statiunAry  ptrrvf;iuni,  whicli  has  become  thin  nud  l<-iiditious. 

A  pltrygium  bu  been  «hown  to  be  histologically  idcnticid  witti  the  conjunc- 
liv«  of  the  eyetiAll,  of  which  iwleed  (t  M  only  a  drawn-nul  mid  pmjt-rliiiK  Tnld. 
ll  oooatsu  mainly  of  fibrillar  connrrtjre  tlsBut*.  which  U  cuvt-n^  with  tlie  vpi- 
'  tbathm  of  the  conjunctiva.  Tlic  apex  of  the  pteni-fpum.  however,  is  often 
ronrrd  by  thr  rorncal  rpitht'ltum.  »»  ttml  thr  ptrr,v^Jirn  rtiiiv  he  »iid  to  force 
Ua  way  »udrrnentli  the  Intter.  In  the  tii^iie  of  the  pteryfjium  art-  found  aew- 
fanaed  tulmW  clundu  und  nl*o  'inrafr  »pace*  lined  with  epithi-lium;  from  both 
at  tbear  small  rjul«  may  ilecL-lnp.  B^iwmnn'a  iiieiTibriuiL',  where  it  Hi'ii  iH'oeath 
the  plrrjiHum,  U  destroyed;  indeed,  llw*  up|)prinoftt  lamella  of  the  cornea  even 
arv  replaced  here  and  there  by  the  tlHiie  of  the  plerj'glum.  Thi«  e][pliiin.s  why, 
erea  after  the  ntilmtioa  of  ihp  pterygium,  the  enmea  does  not  regain  it«  nprmsl 
liaokpaniwji . 

Ajit  dwarves  the  credit  of  having  made  the  operation  for  pterygium  a  suc- 
tnm  by  demnaf>tm>infr  the  nece^sUy  of  rioaing  the  conjunctiral  wuund.  I*re- 
*b>ualy  |>cople  had  beeu  Hlit^tied  with  simple  ablation,  and  hod  m>  frei|uviilly 
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bad  rccurrt'nce«  after  (hi«  operation  that  with  mno;  it  had  altogeflier  fallra 
into  (1  Lsn-pute.  In  very  broad  pLvrvf^u  it  is  difticult  or  ini]>(i»Hiblü  tu  unite  the 
edgüs  of  ttie  coDJunctival  wound  b;  a  cuture.  In  that  casK  libcr&ttDg  incüiotu 
are  raade  through  the  adjuci-nt  cunjunctiva  id  order  to  fiicilitiitc  Ihc  procem  of 
drawing  it  duwa;  and,  instead  of  cutting  off  the  [»oi»t  of  the  ptL-rygium,  it 
nmy  be  Miwrd  into  the  gaps  which  hive  Ik-ou  made  t>y  the  lihcnuiug  Incisioiu. 

PaiEüDO-PTiatTaiDM  (OirATRirTAi,  pTKHYfiii:«!.— rt»ra(-'timi's  wc  observe  as 
a  rff^iilt  of  in.ßatnmjitorj'  }iTU(;t.-HSL's  fixation  uf  a  lold  of  conjunctiva  u|K>a  the 
cornpa,  KJ^'^^K  *  pic'urc  similar  to  Ih:il  of  true  pterrgium.  For  example,  th^rc 
may  be  an  acute  blcnnorrhir^i  of  the  conjumcciva,  uith  grt-at  rhfmoHiK,  and 
a  pix'tlv  large  oiut^in»!  ulrer  of  tlio  c;urni?ii.  Ihc  etiemutic  protuberance  of  the 
conjunrttva  beoomt'd  applied  to  the  surface  of  the  ulcer  and  adheres  to  it.  After 
the  inSammntion  has  abat»!,  the  Bwelltng  of  the  conjunctiva  goes  down,  tb(> 
chemotic  jmituburuuce  dbuippuius;  buL,  in  th«  h|H>t  wheie  unii>n  of  the  cumt-a 
had  taken  place,  the  conjunctiva  rcmaiuä  |>ern]ancDtly  fixed  to  the  latter.  We 
then  see  a  triangular  fold  formed  of  conjunctiva  extt^nding  over  tlie  Utnbuj 
and  upon  the  cornea,  and  attaching  it^wlf  there.  Onliiiarily,  at  that  jmrt  of  the 
fohl  ciirrcfipundtng  to  tlie  linibud  a  tine  sound  can  be  po.'^eK'd  all  the  way  beneath 
the  fold,  a  nign  that  the  latter  ia  adherent  to  ita  b4.-d  at  it»  apex  only  and  not 
throughout  il8  whuLe  extent.  Thi.i  ia  the  moüt  important  dit<tingiti.shing  mark 
between  a  true  and  a  fuW  pterygium  j  auotber  comiat«  in  the  fact  that  a  |iHeudo- 
ptcrygiom  does  not  kc<.'p  on  growing  over  the  cornea,  as  a  true  pterygium  does, 
but  remains  Btca4lily  fixed  lo  the  ii]>ot  at  which  it  tirst  became  adherent.  In  its 
annul  aud  it»  behavior  a  pseudo-pterygiuia  ia  more  like  a  aymblepharoa  than 
a  genuine  pterj'glum. 

Pseud o-pt«rygia  are  obswrved  not  only  after  acute  bleniiorrha"«,  but  aNo 
after  diphtheria,  burning  by  heat  and  by  cuiutius,  prulaiitiCh  of  the  iria,  the  re- 
moval of  new  growth",  etc.  It  is  evident  that  they  may  develop  not  only  at 
the  outer  and  inner  Hide«),  but  at  any  «tde  whatever  of  the  cume».  The  paeudo- 
pterygia  reoiaining  after  acute  bieu norrlioia  are  Ubually  found  above,  those  pro- 
duced  by  burns,  etc.,  most  frequently  iit  the  lower  port  of  the  cornea  (the  re- 
gion correspiDDding  tu  the  palpebral  fimurel. 

Another  kind  of  pseiido- pterygium  i«  that  which  develop«  after  n  clironic 
superficial  ulcimition  of  the  marginal  iwrtioii«  of  the  cornea  (keratitis  margina- 
lia »nperfi Cialis,  Fig.  SI).  Owing  to  the  eicMtrization  which  follows  the  ulcera- 
tive prtKH.-«*  the  conjunctiva  is  utendily  drawn  up  over  the  cornea.  These 
lineudo-ptcrygia  are  very  similar  to  true  pterygia,  for  like  the  latter  they  keep 
on  growing  nhiwly  over  the  corncti,  and  unlike  other  pseudo-pteTTgia  arc  not 
completely  {»crfurate  at  the  Umbus.  The  difTerenlial  diagnosis  between  these 
and  the  true  pterygia  can  Iw  made  only  in  cnse  wc  find  the  tilrenitive  proceaa 
OP  itM  Kequclie  (a  »uperflcial  corneal  opacity)  upon  the  marginal  ]K>rtionH  of  the 
cornea  not  im[)llcated  in  the  pterygium. 

Small  psettdnpteni-gia  may  without  dimdvnntage  be  left  undisturbed; 
largvr  ones  we  gcnenilly  remove  hi  the  sunie  way  hs  f^nuinc  pterygia,  and  tmite 
with  Ntttcheti  the  wounds  left  in  the  conjunctiva.  In  thoite  caxea  in  which  the 
pwrudi». pterygium  i»  not  adherent  lo  the  surftice  of  the  eyeball  at  the  apot  cor- 
reajKinding  to  the  limbuj^,  ablution  and  the  uw  of  the  suture  may  he  dinpenied 
with;  it  i)»  mifÜcient  »imply  lo  free  the  point  of  ihi.'  iHieudo  plerigium  from  the 
comon,  upon  doing  which  the  fortner  retracts  of  Itself  and  disappears  by  a 
procea»  of  atrophy. 
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It  MKOCtim^ii  hnppeiu  that  »n  old  pAnniis  which  hon  already  beert  tmns' 
Yoraed  into  ei>nnettive  tU«ue  is  uuitoii  t^i  tlic  äu1>jaci-nl  cornea  only  by  loose 
otilalw  tiMue,  and  thtui  unjuircN  a  nütiiin  fn'odnm  of  mo«-(>mcnt,  bo  tbut  it  cun 
be  ■mftctl  this  way  and  Ihul  U|>on  it«  bi-«l  uluii^  with  liu^  ouujuiu'livit  of  the 
eyeball.  In  thi«  «ay  too,  then,  a  picture  aimilar  to  that  of  a  pterygiuui  may 
be  pnidtKsd. 

I  X.    SYMBLEfHAKOS. 

23.  Symptoms. — Uy  gymbiepbaroD  *  we  understand  a  cicatricial 
a<lhfäiuu  bL'tw(H.>n  the  cuujuuctiva  of  the  lids  and  thu  conjunctiva  of 
the  cjrvbaii.  In  that  case,  when  we  attempt  to  draw  the  Hd  away  from 
the  eyebaJI,  wc  observe  that  in  one  or  more  places  bands  extend  from 
the  iuncr  surface  of  the  lid  to  the  surface  of  the  eyeball,  and  thai  these 
beooDie  tightly  stretched  and  prevent  us  from  dniwing  the  lid  away 
completely.  These  bands  gencmlly  look  UnidinouK,  niuro  mrtdy  fl«*»by, 
and  may  tic  attached  not  only  tu  tho  conjunctiva  ac]ura>,  but  also  to 
the  surface  of  tho  cornea  itself.  If  the  adhesion  between  tho  two  con- 
jnnctivft]  surface«  extends  sofarpcriphfrally  a«  torftor.h  into  the  fornix, 
we  cmll  thin  »ifniblfjiharon  jwnteriua  (Fig.  31  £)•     If  the  adhesion  docs 
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not  extoiid  as  far  as  this,  so  that  the  cicatricial  bands  stretch  like  a 
bridge  between  the  lid  and  the  eyeball,  and  we  can  introduce  a  sound 
beneath  them  and  carry  it  along  the  fornix  between  the  Hd  and  the 
globe,  it  i*  then  cullwl  symhhpharon  anteritis  (Fig.  31  A).  This 
di*tini'lir»n  has  been  cstahlished  for  practical  reasons,  inasmuch  as 
symblepharoD  aaterius  can  be  readily  cured  by  an  opcrotion,  while 
K)-mblcpbaron  posterius  can  be  cured  with  difTicnlty  or  not  at  alh 
Sf/mhlfpharmi  ttitnJe  \»  a  ti)tiil  adhesion  between  the  lids  and  the  eye- 
ball— a  condition  which  occurs  but  rarely. 

Etiuloiify. — Symhleplmrnn  develop«  wlicnevpr  two  opposed  spota  of 
the  eonJuDctiviL  of  the  lid  and  of  the  eyeball  hax'e  raw  surfaces  which 
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come  into  oontacitrith  each  other,  and  in  consequence  become  adher- 
ent. S\icb  a  process  of  »dheeion  rcj>xilta  of  necessity  wbea  the  two 
r»tr  Burfaces  extend  up  into  the  fornix  and  there  pass  into  each  other, 
since  two  raw  siirfnccH  which  meet  at  an  acute  angle  alwaya  begin  to 
unite  at  ihiü  unglo  of  jnuctioo.  Causes  which  can  give  ritse  to  the 
formation  of  raw  surfaces  upon  the  conjunctiva  are  burn«  by  the  action 
of  heat,  burns  from  caustic  Buboinniics,  diiihLherin,  0]>eraliun9,  ulcers  of 
all  kinds,  etc. 

The  expression  Symblepharon  is  nlio  employed  in  a  somewhat  dif- 
ferent senso  to  dcnot*'  the  contraction  of  the  coiijiincti%'a  which  ocoara 
88  a  result  of  itä  gnulual  shrinking,  aa,  fur  iustanco,  after  trachoma  (see 
page  ?l).  In  tili«  ciute  it  ia  not  a  question  of  an  adhesion  between  ti>ro 
raw  conjnnctivid  surfaces,  hut  uf  a  gnulnal  diniinutiuu  in  siste  of  the 
conjunctival  sue.  The  folds  of  the  region  of  tninsition  are  firet 
smoothed  out;  the  coiijunotiTa  of  the  lid  extviida  directly  to  the  ey(v^| 
hall  (Fig.  31  C),  and  wht-never  tlio  IJd  in  drawn  away  iti  mado  tense' 
and  ilrawn  out  into  transversely  disposed  folds.  In  advanced  caws  the 
conjiinciival  sac  is  converted  into  quite  a  shallow  groove  between  the 
eyeball  and  the  lid.  Since  contracliim  of  tht^  conjuncttival  »nrfaco  in 
consequence  of  »hrinking  always  makca  itsi'lf  tlrst  apparent  by  disap* 
pearance  of  the  retroCarsal  fold,  all  these  cadea  belong  to  Symbleph- 
aron posterius.  This  kind  of  syniblopbaron  ia  observed  prinripally 
after  trachoma;  furthermore,  in  the  rare  cases  of  pemphigus  of  the 
conjuneiiTtt. 

Very  light  cases  of  Symblepharon  produce  no  bad  results  worth 
mentioning.  When  there  are  more  pronounced  adhesions,  the  excur- 
sions of  the  eye  are  hindered,  and  thus  possibly  diplopia  may  be  prfn 
duccd  just  as  in  the  case  of  pterygium.  Inasmuch  as  with  the  move- 
ments of  the  eye  traction  is  made  at  the  site  of  the  adhesions,  the  eye 
gets  to  1>o  in  an  irritated  condition.  Jf  the  adhesions  extend  into  the 
region  of  the  palpebral  fissni-c  they  become  disfiguring,  and  if  they 
extend  aa  far  as  the  cornea  they  may  injuriously  affect  the  sight. 
Sometimes  the  lids  are  so  fastened  down  by  extensive  adhesions  that 
their  complete  closure  is  impossible,  and  lagophthalraus  is  produced 
with  ita  consequences  that  are  so  baneful  to  the  cornea.  Total  sym- 
blephurtui  in  obviously  associated  with  complot«  bUndtieas  (or  at  mo«l 
with  (pnmtitativü  perception  of  light). 

Treatment. — This  involves  an  operation.  Caaes  of  Symblepharon 
öH/priM*  aro  eiuily  cured.  We  separate  the  adhesions  between  the  lid 
and  eyeball  with  great  care,  m  as  not  to  cut  into  the  sclera  or  the 
tarsDs.  When  the  Hd  has  been  set  free,  we  must  then  make  it  oar 
business  to  prevent  a  readlivKLon  of  the  freshly  mmie  raw  surface«,  and 
to  make  em^h  of  these  cicatrize  by  itself.  This  is  clfccUid  by  rej>eatedly 
drawing  the  lid  away  from  the  eyeball,  and  also  by  interposing  a  pledget 
dipjied  in  oil  or  smeared  with  oinlmuut  between  the  lid  and  the  eye. 
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Tti  symhhpharon  poslen'iiji  we  alüo  bcj^n  by  separating  tlio  adhe- 
eSutt«  n«  fur  l>ack  as  tlio  fornix.  Wc  tlion  sec,  whcu  wo  liavo  druwu  the 
lid  away  from  tbecyeWIl,  two  corresponding 
nkw  surfaces,  ouo  in  the  evoball,  tlio  other  on 
tlio  liil  (Fig.  3'-!).  ThcM  two  opposed  sur- 
fiircs,  which  meet  at  the  fornix,  wonlJ  booq 
nanite,  beginninjf  at  tlie  fornix,  if  ire  üid 
not  tjike  care  tu  have  one  of  the  raw  surfaces 
corend  with  coiijtinctiva,  so  that  a  place 
ootttod  with  epithelium  lieo  uppusile  to  the 
raw  surfac«  reaiaiaing.  The  wound  on  the 
ejefadl  h  the  one  we  iieUx:t  for  covoring  over, 
beoatiaa  the  conjunctiva  nf  tho  eyeball  can 
Rftdily  be  displaced,  whilo  the  conjanctiva 
of  tho  lid  ia  adherent  imniuvahly  Lo  the  tar- 
Bua.  We  loose u  the  eonjiinctivn  of  the  eye- 
ball on  both  aides  of  the  wound,  draw  it 
duiru  over  the  Uttf!r,and  unite  it  by  sutun^s. 
Eqiecial  care  must  bo  devnt^id  to  uniting  the 
vouad  in  the  neighborhood  of  the  fornix. 
If,  after  dividing  the  adhesions,  tho  raw  sur- 
face upon  the  eyeball  is  so  large  that  it  can 
not  possibly  be  covered  by  conjunctiva,  re- 
oaion  of  the  Symblepharon   will  inevitably 

remit.  Hence, caaes  of  extensive  «yinbiepharon  po8terius,and  obviously 
■1*0  cfue«  of  aymblopltaron  totaU\  are  incurable.  The  same  is  true  of 
•TOiblfpharon  induced  by  the  gruduul  «hriuking  of  the  oonjunotiva. 


Tie.  SI— OnaATiDx  ro«  a  Stm- 

«LaPBARO»  PusTKHir«. 

Tlw  wound  fntbn  nUrw-bral  oon> 
JuDcttra  In  i  tuw  fwi-n  Irf I  npra, 
Ui«t  In  tbf  liullmr  (-"njniwli»» 
clewed  by  Iwu  iiiterrtiplnl  »u- 
tiirea.  In  order  to  tir  alile  la 
tiraw  tbt>  coiiluuctlvB  iipOTcr 
(111?  ravr  surfkoci.  a  llbvrBÜD|( 
Indalon  h»»  tn^n  tnftde  ftlon^ 
th?  nuirK'n  •'•t  tli^  oornM,  In- 
vimn\  »I»!  <>iilw«nl  frcm  tkm 
uiijrr  DDiJ  uf  Uw  wound. 


Wo  notnrtimeis  also  oprrnte  Tor  sytnlilcphanin  in  the  cane  or  a  tilind  and  nhriv- 
eled  CTf  H>  a»  to  be  iiblv  (o  iiitrocliiou  an  tirtiAcinl  vye  ovlt  it. 

DtRvrt'nt  mcthnU  have  been  devised  tv  enable  «s  to  operate  for  caam  of 
armblepharon  jxwterius  with  exICDKive  ndhexinn.  Himl;,  in«n  (•jwmlinn  annln- 
goiw  to  that  for  Hyndortrliimi,  lin<t  raadi;  a  pn-Hminary  iKrfuration  of  thv  adhe- 
WM)  aloDg  the  fornix,  and  carried  a  lead  wire  titrough  the  canal  eo  formeil. 
The  lattur,  after  ihß  wire  has  tieen  io  it  a  |in<tly  Itinfjr  time,  becomiw  eoTerrd 
«itb  r{iithi*liuni  (lik*!  the  raaal  initde  hy  ptercinj^  the  iobulo  of  the  ear  for  cnr- 
ria^),  ao  that  th«  iiiyiublephan>a  jKMterius  i^  cUaogod  into  a  Bymblopharnn  an- 
txrhu,  aad  can  be  »{wrmtiN]  ujHtn,  like  the  Intler,  by  simply  M-paraLiiig  thvadlif 
kion.  äume  have  atteinptvd  to  cover  a  lurffe  )ü»s  (tf  i<ub»tatice  upon  the  eyelukll. 
catiMd  by  the  mnoval  of  a  RymblcphuroQ,  by  making  the  conjunctiva  that  is  lo 
be  drawn  up  over  it  movnblf*  hy  inean^  of  liheratinj;  inciHionit,  or  by  fnühionintf 
pedkcUate  Aapi  out  of  conjunctiva  and  uttnching  th«m  to  the  wound  (Tealc. 
Koapp).  Othfr*  (Stellwag,  Wulfei  li»vo  grafted  nun  ped  ire  Hale  flnpH  formed 
uut  of  bil»  ■>(  tnucüu»  mombnine  from  othi-r  localJtieH  (the  coDJuuciiva  uf  the 
nthnr  etr,  the  miicuiu  membrane  of  the  lljtii,  or  that  from  tho  mouth  or  vaplna, 
(>r  even  Unf  mucoua  membrane  of  uniniala)  upon  the  raw  h[>nt,  «nd  have  nhtainrd 
uoiuu.     Ollicn  again,  for  cuvcrjug  u  tuss  ot  subetauce,  take  the  external  skia 
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either  in  the  form  of  »mall  fiftps  grraftefl  upon  the  aiirfacf.  or  as  i)edic<rUat« 
ßup*i  which  nre  thnut  in  kictweeo  Iho  eytlwll  nnd  the  liil  ihrmigh  ii  fuiicstra 
cut  tbrough  the  latter  (Kuhot,  Saelleu}.  G(ini:irjilly  ä{n>akij3g,  wo  ure  obliucd  to 
RGtcoovl«dgv  thftt  in  eitenaive  adhc^tfiru«  all  mFthmlfl  have  but  iininty  rrsulu  to 
uETvr,  s'mev  Llir  HynibU-phunm  tomuiuuly  rvturus  ou  account  of  tbe  tulwctjueDl 
kliriuking  of  th«  cüajuuctiva. 


XI.  XEROsta. 

24.  Symptoma. — Under  the  name  of  xerosis  *  conjunctirtB  we  desig- 
nate uti  atteratiun  of  the  conjunctiva,  iha  essuntial  clmnicter  of  which 
is  that  the  latter  ia  dry.  The  surface  of  the  conjunctiva  at  the  xerotic 
»\-nits  Bhine8  hke  fat  and  is  of  a  vliilish  color,  and  looks  either  like  epi- 
dermis or  m  if  it  were  covered  with  dried  fonra.  In  such  placL-s  the 
conjunctiva  is  thicker,  less  pliable,  and  liea  in  stiff  folds.  The  tears 
flow  over  the  diseased  spots  without  moistening  them.  An  analogous 
change  ts  attw  observed  in  the  corneu.,  the  stirfnco  of  which  looks  dull, 
liisterlest^  and  dry,  while  the  }iarent'hyum  of  the  cornea  at  the  same 
time  is  found  to  liave  lost  its  transparency  (xerosis  come»). 

Etiology. — The  cases  in  which  xerosis  is  observed  are  divided  into 
two  groups.  In  tbe  first,  xerosis  is  the  result  of  a  local  »tfectiou  of  the 
eye ;  in  the  second,  it  U  an  accompanring  symptom  of  a  general  disease. 

Xerosis  result iug  from  a  local  ajfecimi  of  the  eye  is  found  : 

(a)  In  cicatricial  degeiteration  of  the  conjuuctira.     It  is  observed 
most  freijueutly  ns  the  ütdiI  outcome  of  trachoma,  and  alt^u,  but  more 
rarely,  aflor  diphtheriii,  pemphigua,  burns,  etc.     It  begins  in  isolatedi 
spots,  but  may  ultimately  spread  over  the  entire  conjunctiva,  and  over' 
the  cornea  also.     In  tbe  latter  cawi,   since  the  xerotic   coniea  grows 
opa<|ue,  Ihe  eye  becomes  blirnl.     Thus  form  of  xerosis  is  incurable. 

(i)  Deßcieni  sfiefterituf  of  ihc  conjunctiva,  so  that  the  latter  t»  eon- 
stantly  in  contact  with  the  air,  can  likewise  lead  to  xerosis.  This 
occurs  in  ectropion  and  in  lagopliihaliiuis  {incomplete  closure  of  the 
lids).  In  the  former  ease  the  exposed  portion  of  the  tarsal  conjunctiva, 
ill  the  second  case  that  jmrt  of  the  seiend  conjnncliva  and  of  the  cor- 
nea lying  in  the  counw  of  the  palpebral  ßi^ure,  becomes  covered  with 
a  thickened,  dry,  epidermoid  epithelinm,  by  means  of  which  these  parts 
protect,  80  to  speak,  their  deeper  layers  against  desiocation.  In  such 
cases  assJHtJini^e  win  be  rumlered  only  when  it  is  possible  (by  o})onitive 
interference)  to  provide  the  exposed  conjunctiva  or  cornea  with  its 
normal  shelter  again. 

Xetvsia,  resulting  from  a  general  diffuse-,  occurs  tinderu  light  and  a 
severe  form  : 

(fi)  The  light  form  is  associated  with  hemeralopia  (tiigbt  blindms^t). 
Simultaneously  with  tlie  peculiar  diälurbauce  of  visiou  (we  §  1U4)  then 
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fonnd  on  tho  outer  and  inner  Bido  of  the  conjnnctira  buibi  small 
ngular  spot«,  which  arc  coverci)  with  nhat  rt-fternbleä  tine  ilriCd 
foam,  and  whifh  urc  uot  moistened  bj  tliu  tears  (Bitot).  This  form  of 
le  diMMe  attacks  adalts. 
(A)  Tbe  wvert  form  is  a&tH>ciuted  with  keratomalHcia  (sco  g  38). 
Ilvre  «Im  xerosis  makes  its  appearance  first  in  the  region  of  the  con- 
JBDctiva  corresponding  to  the  pülpehral  fissure,  but  subsequently  it 
spmuli  to  the  cornea,  wlUL-h  breaks  down  intu  pus.  The  disease  attacks 
childrvu  onlv,  who  often  diu  with  the  symptoms  of  a  severe  general 
diieaae.  It  is  conjectured  that  the  light  and  the  severe  form  are  but 
different  grades  of  one  and  the  same  disease,  the  essential  nature  of 
which  is  still  unknown  to  us.  Tbe  xerosis,  whieh  in  these  caaM  attacks 
H  hilherto  perfei-tly  healthy  conjunctiva  and  nor noa,  must  be  looked 
pon  lu  a  consequence  of  the  distarbaucc  of  nutrition  produced  by  the 
lU  particular  im|Mrtanoe  to  us,  therefore^  is  as  a  symptom  of 
ii  gencml  aScetioo,  aguin^t  which,  accordingly,  treatment  must  be 
pftrticnlarly  di  rooted. 

The  Kparation,  first  made  by  Cohn,  of  xeroitlf  iuto  b  variety  dependent  upon 
load  cattMs  and  one  t.-4kusfd  by  a  f;cni.>ral  dinea^e  correnpoDds  Qeaiiy  lu  tlie 
mant  dirltion  into  xrmiia  pArenrliitriHtoiia  and. 
roüf>  e|iilh(>liiilt&.  lu  lucal  xi-ruNiH  tht-  mucouH 
Dii-mt'niiK  is  diMJised  iti  its  deeper  a»  wtll  mt  iu  the 
Miprfficial  byen  (xenwi»  parcnebymiitcMa):  while 
In  UKMb  prodnoed  by  a  general  dUtiirlxincc  of  nu- 
^triiinn  ihe  chnnf^'  nfft-et«  ihr  epit helium  only  (lem- 
epillielialiii).  Many  also  make  a  distlDCtion  Ik>- 
xerodft  partialis  (^vc  glabmi  and  xeroeia 
(idve  M|tuiBoeta). 
Tbr  analuniical  chaD;{cs  nliidi  form  the  hftHi!« 
f  x«roua  principiilly  affi-et  the  o|ullieliuai.  The 
iMt  Uyen  of  epithelial  eell^  underiro  kera- 
w,  thf  pmlnplum  nf  tht'  ßiicTfpdinj;  Iavit»  enn- 
itisi  »ItiiDiIant  granule«  »f  kvnitohvaliu  ( Fiff.  8^). 
n  rurnwipiciire  Ih«  «pithrlium  appi-nn  thiekvned, 
hii^h,  clouiiy,  nml  epittcmuiid.  Mnrpover,  it  in 
with  ibe  M'buiiiHko  «ecrction  of  ihe  Meibo- 
ibui  glandfi,  and  hi-nrc  ai«iime«  a  fatty  ehnrorter, 
ninaniurni-e  uf  nhich  (he  larhrymal  fluid  diK-H 
adtker«  to  it.  To  thi»  circumstance  the  peculiar 
iry  appcamnre  U  chicHy  uwitif;,  for  if  Jhe  dt&eased  K\ntt»  are  freed  from  tbeir 
fat  by  tbe  applieatioo  of  soap  Ihcy  become  cajMble  of  being  wetted  by  (he  tears 
(Leber  I. 

Rrytnnnd  and  ('nlomintti  and  shnrtly  uftrrward  K»whlier(  and  NeiHwr  do- 

•oribed  as  tHx-urrini;  In  irruiiis  a  «jhi'Io]  Diicr(j-or(r3ui»m,  the  liacilluH  of  sen-aia. 

trbkh  1«  vxtrriucly  like  Ibr  diphtheria  baeilliiK,     Tbi«  lit  found  iiikIit  thr  form 

ofihnrt  rodit  ndbrring  In  ifreat  «junntitiex  to  the  iturfncr  of  tliL-fiiitlit-lial  ctllB. 

t  b,  however,  neither  the  muKe  of  xerailf«,  nor  indeed  characteristic  of  tbe 

It    occur«    frequently  in  the  oonjuncdval   aac  at  all   time)*,  and  ttimply 
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Kp[ihi'lliün-Il  *>*rn|H-[l  fnitn  Ihp 
Xfri-tivcotifitiioiituof  a  chilli 
affi-olrJ  '"hh  kFTuloiiitilai;!«. 
(VInrnI  liy  Ctntm'n  nir-llHiri. 
T>w  iiUL'ic-i»  iif  (!>r  o-ll  ia 
brlKhUT aoil  In  II«  lincnt^lliittf 
vldnltr  arc  nuiiitn'im  k'ran- 
Dl^ii  of  kk-rar-ihtnlm  lylrjjt  In 
Ihf  pn'ti'jilftj'm  i>!  ifn-  Lfll. 

Ul'iBi  thr  iirll  luv  »ri-li  %rnt- 
■!■  hndlli.  wbli'h  virj  irn-ally 
lu  tlaie.  Tl«;  lnTKrr  ii/.i-tl  ba- 
<-llli  arv  iHtriticrly  lilm-uli- 
sttaped  '.  lb«  ■maJI<>iil  oium  ns 
waibl«  oUouf  isovvL 
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Kt'i-mM  It»  find  in  thr  ilying:  eiiitliflium  o(  tiie  x«rotip  «potn  n  spenially  fnrnTnbte 
8oi1  for  yrowth.  w>  that  it  dwdojis  there  in  gtval  quaDtitief  (Fig.  83.)  Id  any 
CIL»«-,  il  cau  not  hv  t\w  spt'ciiil  exciliti;^  cnii^>  of  tlii'  (liKVase ;  on  tlic  contrary,  we 
mtittt  BHtuiiic  thnt  rominff  from  the  uir  it  gelK  ujion  th«  conjunrtivu,  and  find»  in 
the  epithtliuin  of  tbe  latter  a  aoil  favorable  for  it*  growth,  whoaevcr  this  i:|m- 
thelium  liiia  hud  ita  nutrition  injuriously  afTcclfd. 

Wluil  ]iarl  due»  the  Uichiyiwtl  tecretiuu  [)lity  \n  xero«i«t  The  rftsl  esuaf!  of 
the  drynesfl  of  the  conjunctiva  is  not,  att  hau  beet]  believed,  the  deficiency  of 
tears.  In  the  beginning  of  the  disea.-ie,  as  lonjj  as  only  »mall  inoliited  spoM  of 
th«  conjunctiva  are  senitic,  wk  often  find  uctiuilly  an  incn-4i«e  in  the  larhrymal 
ftt'cretiou.  Pi-r  contra,  xerou»  of  the  conjunctiva  ha»  never  Iwen  küowo  to 
occur  after  uxtirpution  of  the  lachrymal  ylaud.  The  real  cau«;  of  the  drjnc!» 
of  the  conjunctiva  ih  rutbe'  the  fact  that  the  tcara  do  not  adhere  to  it.  Never- 
theLeu  it  ia  true  that  itt  od^-anced  xerosis  the  luchrymal  secretioD  dtminühea, 
and  may  evi>n  disappear  allogetlKr,  for.  owing  to  the  marked  shrinking  of  the 
conjiiuclivii,  t]ie  excr4.'tory  iliicta  of  the  Iticlirymal  gUind,  which  einjrty  in  the 
upper  retrütHr.4al  fold,  are  clo&vd.  and  an  a  result  of  this,  atrophy  of  the  glaod 
itself  enwue«.  The  patients,  when  Icil  to  wrfp  by  thrir  melancholy  .state,  feci 
only  a  aensatiun  of  fullncKs  in  thn  ryuH:  the  tears  do  uot  come.  Arl(  fuiind  in 
a  caae  of  xerosis  obliteration  of  the  efferent  duct«  of  the  lachrynial  ghind  pro- 
duced by  the  grent  shrinking  of  the  conjunctiva,  the  lachrymal  gland  itiK-lf 
buing  [Jimininhed  to  one  third  of  ttr*  normal  volume  aod  traaaformed  Into  a 
tissue  reaenibling  fat.  lu  that  form  of  xcroi^is  aUo  which  occurKtn  conncclion 
with  kcratomuUeta  there  \*  n  xtriking  dcfirieney  in  the  lachrymal  accrclion :  but 
here  probixbly  we  hiive  to  du  with  u  nervous  diaturbance,  namelj',  with  an  ab- 
sence of  the  reflifx  lachrytuid  »ecretiim,  due  to  deprciffiiou  uf  the  general  du- 
triciua,  and  [Htrtlcularly  of  the  nervous  functiona.  In  a  case  of  thb  (tort  Cirin- 
cion«  has  found  on  auto|>Hy  an  infi;immalioii  of  theciltary  gaiigUon  ODd  ganglion 
Uastivri. 

XII.   EXTBAVASATION     OF    SeKI'M    AND    BLOOD     BKNRATH    THE 

CoNJfSCTIVA. 

25-  (Edoma  and  also  oxtrava.^ation  of  blood,  if  of  any  ^at  extent, 
are  observed  ouly  in  tho  conjunctiva  of  tho  eyeball  and  in  the  retro- 
tarsal  fold,  as  these,  on  account  of  t!io  laxity  with  wliioh  thry  are  fiied 
to  tho  subjacent  part*!,  can  be  readily  lift^ct  up  over  quit«  largo  arew 
by  fluid.  Tho  aamo  thing  does  not  occur  in  the  conjunctiva  tarsi,  be- 
caiiBC  it  is  too  intimately  adherent  to  the  underlying  cartilage. 

In  the  coiijuiirtiva  of  the  eyeball  wo  nieot  with  both  inflammatory 
oedema  (o^cinii  culidum),  occurring  in  inflammations  of  the  eyeball  or 
the  organs  near  it,  and  with  non-inflammatory  ojdoma  (cedema.  frigi- 
duoi),  resulting  from  simple  transudation  of  fluid.  Since  a»Iema,  as  a 
rule,  is  of  itn|ic>rtjiuce  nii'rely  as  a  symptom  of  some  other  affection, 
treatment  will  liavo  to  be  directed  to  the  latter.  Should  it  he  desirable 
to  take  any  special  measures  against  the  (ndcma  itAcIf,  the  most  snita- 
blo  lueaiis  for  lliis  purpose  wyuhl  be  a  pressure  bandage,  or,  in  the  case 
of  a  tense  u-HJcma,  scarillcation  of  the  conjuucliva. 
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The  ptudation  of  bluod  Iwiieath  tlie  eniijiinctivH  of  the  eyeball  is 
known  as  fcchymoma  nubcoujiiucHvaie.  We  then  see  a  spot  of  varj'ing 
exUfnt  «nd  of  a  vivid-red  or  dark-red  color;  aometimes  the  whole  Kon- 

■Juncciva  sclene  \»  siilTused  with  hlooil.  E<'c:liymosis  is  easily  distin- 
guichol  from  an  iollamniatury  redne&i  of  the  coujunctiva  by  it«  uni- 
fomljF  reil  coloration,  in  which  uo  network  of  veuels  can  be  recognized, 

tand  alfto  by  iu  sharp  liiniuiiiou  froni  the  iinKulTiit>ed  portions  of  the 
OoQJonctivA,  which  are  ordinarily  quite  normal  and  uiicolored. 
[  Blci'hymosea  of  the  conjunctiva  develop  afier  injuries  and  operations 
■poll  the  conjunctiva  ({Mirticulurly  after  squint  o[)er»tions),  and,  fur- 
thermnn*,  in  violent  intlninmatious,  especially  in  catarrhal  ophthalmia. 
8poot«iieoti8  «utTustons  in  an  otherwise  healthy  conjunctiva  are  fre- 
qiMmt  in  old  people,  whose  blood-vessels  have  briulo  walls,  the  nip- 
lufv  of  the  vessels  being  often  occasioned  by  great  bodily  exertion,  or 
by  oooghing',  sneezing,  vomiting,  great  straining,  etc.  In  children 
alsQ  epontaoeouB  ecchymusea  of  the  coQJuni?tiva  are  observed,  chiefly 
afi«r  whooping-cough.  A  sjiecial  symptomatic  significance  belongs  to 
tliosp  ercbymotscB  whieh  develop,  to  all  appearance  spontaneously,  after 
AD  injary  to  ihi>  skull.  Uere  we  have  to  do  iviih  cases  in  which  a 
fnicture  of  the  base  of  the  skull  has  occurred,  and  the  blood,  as  it 
escapes,  gradually  oozes  forward  through  the  orbit  until  it  lodges 
beneath  the  conjunctiva  (tuie  §  132). 

SuliconjunclivBl  ecchymoaes  become  absorbed  in  from  a  few  days  to 
a  few  weeks  without  producing  any  further  st-riona  consequenceg,  and 
in  Uiemselves  require  no  treatment  whatever.  We  generally  prescribe 
compresHe^of  Iwid  water,  more  for  the  purpose  of  appeasing  the  patient 
than  of  obtaining  a  more  aj>eedy  resorption. 

tinfiammatary  ovionwi  is  asaix'iutpd  with  the  must  various  inHnmniatory  ufTrr- 
Ikms  such  am  iutlaiiiniBlion«  of  llii^  WA*.  lerysipoliu,  hordeolum),  of  th«  niarf^n 
d(  tlw  ortii)  (pcriotititiH>,  of  tW  luchrymnl  sac  (darn'ocystltin),  of  tlie  ronjunc- 
ÖV»  (particidarty  acute   blcnni>rrii(pn),  o(  th<"  cj-elmlt  itself  (punilcnt  keratitis. 
Indo-cycliti»,  purulent  rhorinülitiü,  and  )Kia<.>i>bttuilitittis),  und,  furtlicnnun.',  of 
Mnictarw  posterior  to  thf  eyeball  iteDuniti»,  pblcgnum  of  X\w  orbit).     Inflam- 
macor;  (Bdrma,  as  abo  piuilniion^  of  »enini  or  of  blond,  fm  «Mpecinlly  apt  to 
OGcnr  in  nld  people,  wtiow  conjunctiva  is  emiiientlj-  extennible  and  *o  loosely 
■ttacbed  that  wc  obvervc  a-dema  in  tlii»  Mtuation  «orotaim««  w-ith  trifling  con- 
juctlval  ctitArrh».     Wo   commooly  find    the  a^detn»   moHt  pmiiiiuiirti]  in  the 
rrjtiiH)  of  th«  palpctiriil  D<iNurc,  Imtcsuso  brivllic  uouoler-|ir(!w.ur«  exerlt:d  bv  the 
^— IkLi  i«  WMDtfaig:  nod  not  iafrciiiientl;  an  tedeniatctui)  fold  of  conjunctiva  is  found 
^■In  tht  p«lp«hral  fiMure.  jilnchcd  oS,  i>o  to  spvak,  from  tlie  rp»t  by  the  lidR. 
^^         Xtm-inßatntaatary  ntlrma  i»  rauwd  by  bydmniia  or  by  HtaniN.      In  tlic  furmor 
cat«  it  occurs  a«  a  fiTni|)tom  of  albuminuria,  and  sometime!«  then  recurs  a  num 
,bcr  of  time*,  but  cull  time  rn|iiilly  dirapixwrs  again  fa-dt-ma  ruf,'8x>.     A   («c- 
IruUir  «ort  of  uH)(-mii  in  tin*  JiltnitinH  adana  of  the  conjiinetivfi  of  tht;  eyeball. 
Ill  i>  ohAerVf-d  uftcr  op».- nit  ion«  or  injuric«  which  have  prodiu-ed  n  iMrfomtion  in 
[tlw  nuMit  author  iKctioaii  ol'tbo  Mlura,  and  arUu»  from  Ihu  fact  tbul  tlic  iwjiieuus 
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from  the  aiitprior  clmmber  ootps  between  the  inromplctrly  rlosed  pcifiM  of  the 
wouni]  niui  lodge»  UD(Ii.-r  tli«;  cuiijuactiva.  Acconliaf;)),  whvn  CK-Mrixat iim  oc- 
curs, tlie  cedema  cummonl.r  dittiii^pearH.  But  if  u  minuto  ojK-ning  remidiu  in 
thi>  liclcra,  the  <Edctnii  toit  pt-ntiittit — a  condition  whk-h  it>  di-sifjiiaUid  &■  cymtmi) 
cicatrizstiou  (see  Fig.  05).  CKdema  from  fiUraiiun  is  found  either  in  the  i-egioa 
of  the  6iiluIoiu  ojieiiiriff  or  in  the  lower  part  of  the  hulhar  conjunctiT»,  the  fluid 
sinking  in  ohi'difnce  t«  pravjtj. 

Not  infrv<)Uc'utly  we  see  in  the  i^leral  conjunctiva  «nail  bright  vehicle«, 
arranf^d  in  a  row  like  a  »tnng  of  ^wurl«,  or  even  jnined  so  a»  lo  fnnti  longer 
saiiK.ifje-like  Hwellin^.  lien*  wp  have  to  do  with  dilat«^!  Iii'mph  ves!«U  that  are 
filled  with  a  rh-ar  liquid  — tlmt  i«,  with  lymphntü  cctunut.  These  occur  l>()th  in 
inaammntion  of  tbe  conjunctiva  aud  also  when  the  eoajunctiva  is  perfectlj 
heuUhy. 

XnAyno$e9  of  the  conjunctiva,  free  from  danger  a.*,  thev  are,  terrify  the 
pntient  by  their  con!*jiicimu«  look,  enjtectally  if.  nii  i*  frwiuently  the  caw,  tl»ej 
Hpn^ad  still  further  in  thi-  utxt  ffw  days  after  tlii-lr  first  devi-lnpiueut.  In 
these  ca»i-ji  the  |)i]if;uci(rula  HUind.n  out  with  )>eciiliur  diMiiictnc»»,  a»  a  brifrht, 
white,  or  yellowish  spot  upou  the  red  »uljrtnitura.  On  the  siic  of  th«  tmos- 
[virpnt  cornea  the  eetrhymosis  is  limited  hy  n  narrow  gray  border.  This  ia  the 
iuDiT  uuirgiu  of  the  limbua,  which  Itt  too  cluH-ly  adherent  to  the  come«,  to  be 
lifted  up  by  the  blood.  In  eyes  with  blue  irisi,  tbe  latter  often  hsA  it«  color 
sp[virtntly  cltangi'd  to  gnen  in  the  i§pot  eomrii'ponding  to  the  ecchymoitia.  This 
ift  caiiNed  by  the  extenttioD  of  the  bEood  in  a  very  thin  layer  (in  which  it  ap[M>nr8 
gn-en)  between  the  iamcUiD  of  the  cornea,  90  as  to  make  the  iris  which  lie«  be- 
hind it  seem  grern. 

The  eiitrunee  of  air  beneath  the  conjunctiva  of  the  eyetiall  (rmphyitemn)  is 
sometimes  obacrved  «multaneously  with  tbe  encape  of  air  ben«ath  the  skin  of 
the  lids  or  into  tbe  orbital  tlxrae  (see  (  114). 

XIII.  Tlhoks  of  tub  C0HJÜNCTIVA. 

26.  Both  malignant  and  boni^  tumors  ncnnr  in  the  conjnnctira. 
The  most  important  form  of  benign  tumora  is  the 

Dermoid  Tumor. — This  is  a  fiat  prowth  of  solid  consistence,  which, 
so  to  itjJttak,  titriiddlea  the  ii]arijin  uf  the  cnrnea,  being  situated  partly 
in  tlie  conjunctiva  and  partly  in  tho  conieu,  witli  wliiidi  latter  it  is 
immovably  connected.  It  moat  frequently  occurs  on  tlio  external  (tem- 
poral) aide  of  the  cornea  (Fig.  .14).  Its  color  is  white  or  reddiah,  its 
surface  epidermoid  and  nfteti  dry.  It  is  sometiim-u  covered  with  fine 
down,  or  even  with  longer  hair,  nistolo^ical  exaniinntion  show«  that 
the  growth  iiotweasea  the  comjmsition  of  the  external  skin;  it  constats 
of  a  fltroina  of  connective  tlsaue,  covered  with  eiij»termis,  and  contains 
hair  follicles,  sebaceous  glunda,  and  sveat  g^landa.  It  is,  ao  to  apeak,  an 
island  of  skin  upon  llio  Kurfiice  of  the  eyeball. 

Dermoid  tumors  are  aUny.'*  congenital,  and  are  frequcnlly  fonnd 
along  with  other  congenital  anomalica,  like  congenital  harelip  or  wart- 
like appendace«  of  «kin  in  front  of  the  ears.  Sometimes  they  grow 
atilt  larger  after  birth.     Acconiing  tu  Itenmk,  their  devetoptnGDt,as  in 
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m»  of  the  allied  dermoid  cysts  (see  §  134),  depends  apon  a  fu<tal 
inrnginstioD  of  the  exk'nial  germ  Inver    On  the  other  hniid,  Vod 
l>uy»e  conjectures  that  the;  owe  their  origin  to  a  circuniBcribed  ad- 
'bceion  between  the  stnulun  and  the  sur- 
Cace  of  the  eyeball.     The  adhesion  &ub- 
■equcDtly  is  drawn  out  into  the  form  of  a 
conl,  and  at  length  breaks  quite  in  two, 
its  point  of  attachment  to  the  eye  remain- 
ing behind  itA  a  dermoid  tumor. 

The  chief  harm  that  dermoids  do  is 
to  prodooe  a  considerable  disSguremont. 
If  they  are  large,  and  especially  if  they 
are  covered  with  htiir,  they  cause  me- 
chanically an  irritation  of  the  eye,  and 
also  iulerfere  with  vision,  in  so  far  as  tliey 
encroach  ujion  the  pupillary  area  of  the 
coracB.  They  are  removed  by  a  simple 
proeeaa  of  abUtion,  which  coneists  in 
eeparating  the  tJimor  as  exactly  aa  pos- 
nble  from  the  subjacent  cornea  and 
■cdera.  The  resulting  wound  in  the  cor- 
Dirs  iihonUl,  hs  far  aa  poi^sible,  be  covered 
by  drawing  the  adjacent  coninnctivu  over 
it.  That  portion  of  the  cornea  upon 
which  the  tnmor  was  formerly  sitnated 
remains  clouded  pi'mianently.  If  rcm- 
tuuita  of  the  tnmnr  have  been  left,  the 
latter  may  in  i>art  form  again. 

aimnlignant  tumors,  epithelioma  and 
aareonm  of  the  conjunctiva  occur.    These 
originate  ontinurily  in  the  limbus  conjunctiva;, and  thence  extend  both 
into  the  conjunctiva  and  into  the  cornea. 

Epithrlioma  uf  the  coujnnctiva  forms  a  non-pi  gm  en  ted,  Hat,  sessile 
tutuor  with  a  broad  Inue.  It  remains  for  a  h>ng  lime  cuntined  to  the 
inperficial  layers  of  the  conjnnctira  and  cornea,  its  extension  in  the 
Utter  often  resembling  a  pannus.  The  tumor  shows  a  great  tendency 
to  superficiul  ulcirmtion. 

The  «arrom/v/a  that  start  from  the  limbus  are  generally  pigmented 
(melano-sarcomatu).  In  opposition  to  an  epithelioma,  they  grow  more 
in  height  than  in  breaiUh.and  are  attached  to  the  substratum  by  only 
1  slender  base.  They  hence  form  dark-colored,  very  prominent  mush- 
roomlike  growtlis,  which  often  overlie  a  great  part  of  the  cornea, 
allhongfaiif  we  lift  them  up,  we  find  the  cornea  beneath  for  the  moet 
pwt  normal. 

ßvth  epitfacIiomatM  and  sarcomata  develop  in  advanced  life,  and. 


FiQ  U.— Dbucoid  TiiiflüormtOoM- 

IM  A  TaiXTs«N'Ta&K-iiLi>  Oixi- 

Tbe  ilemiuid  lumor  Is  altuw«!  on  Ui« 
iiiibf  r  ancl  lower  mitrrln  or  tli«  ciu^ 
ni-o.  lying  lo  «  aniAll  pxti-iit  in  lli« 
curiK«.  vid  niarv  likiic^'y  In  th<> 
«i-ti-m  1\w  cjp  has  r<i  be  tuni<sl 
»li\in|[l]r  Inward  Lu  <rr\lur  lu  brlii< 
Ih'-  lliHima  »HI  (m*>  vl.'w,  Thp  Ii|«>- 
ma  lia<  «  form  itirTrriiiK  tttim  Uir 
iintlnarj'  otw  In  tint  ll  ciunUI«  of 
|W<J   Idlmli'«.  Alirl  In  Allrllltiill  iwtlltll 

(lUi  ■  p^o•^«■■  rr»4.-lijri(C  I"  tin-  nuu-r 
mArKia  uf  llw  eumvs.  ll  U  crvry- 
wtivn«  wi-veml  hy  lyjiniWL'I  c»n- 
Jimnlv«  which  n^v-mbtc«  fthln.  hut 
wtilcb  nrTecthirhrw  BJIi-wa  Ul»  J'rl- 
lo7  ci>lt>r  of  thv  undrrl^lng  fkt  tu 
atia«  IhroiiKh. 
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if  they  are  not  removed,  spread  steodily;  sarcomata  especiallj  prow, 
uolil  at  lengUi  thev  form  gi|rHtitic  tumors.  At  last  tliu  pntioDt  siic- 
cQmbs  from  exhaustion,  or  from  metastasos  whicli  form  in  the  internal 
organs.  The  tumors  must  therefore  be  removed  »s  early  and  a»  rH<]icaIly 
as  possible.  As  long  as  they  are  still  quite  email  and  superficial  radical 
removal  can  be  performed  with  preaervarion  of  the  eyeball.  The  tumor 
is  removed  as  trompletoly  us  ]>ü&Bib]e,  partly  with  the  knife,  partly  with 
the  sharp  spoon,  and  the;  spot  wbiL-h  it  has  occupied  is  thoroughly 
burnt  with  caustics,  or,  still  better,  with  the  actual  cautery.  If  com- 
plete removal  of  the  growth  in  no  lunger  possible  in  this  way,  the  eye, 
too,  must  be  removed,  even  tijough  it  stiU  possesses  viäual  power. 

Of  b<iii^n  jpvwlhs,  the  follQwing,  altJiough  of  rare  oceumnce,  arc  also  ob- 
»errod  : 

Li}ioTDit  tnhfiytijunrtiral^  forms  a  tiinmr,  «ituntcd  iipnn  the  ii[»por  and  out« 
clrcumferencr  «f  tlie  (.-vt-bEll,  bflwi-tii  the  ri'Cliia  exU-nius  und  rrrtu»  Huiiorior 
mus^Il^  Hiid  n^tpL-nriu^  of  a  yellowish  color  as  seen  througli  tbe  conjtinctivu.  It 
is  of  Iriftngular  forin,  the  xharply  dcflnrd  Imiav  of  the  triHiigle  looking  toward  tiM 
cornea,  wliilc  the  two  side»  nf  tli«  triangl«,  wliich  an  din^ctt-d  to  ilip  tiiiter  nide, 
pnm  ^mduHlly  inta  Uw  »rbiul  fut.  If  the  tuuiur  ta  sinall  it  ordiuiuily  rcmuintj 
cuncealt'd  honoati)  the  outer  eanttius.  and  e:m  Iw  br(>iig)it  into  view  only  by 
turning  tbo  cyi?  slrtnij^ly  inward  (Fig.  a4|.  I>nrger  Upoaiutu  «re  visible  in  the 
piilpebrnl  tiw-ure  evL-n  when  tlit-  j^ay-f  is  dinrctt-d  «tnugUt  forward,  and  lu-iice 
cause  disfi^iirvniL'nc;  but  th(>y  do  no  other  htirm.  Mit-roKCopioil  exnminalioo 
«hows  tbiit  the  tumor  conetHt»  nf  fat  ItdiuK-H,  The  conjiiuctira  Unit  cxiat«  it  is 
thickened  and  n{  a  chanH-ttT  n-Hrinldin^  ekin.  and  in  this  Tr<^n1  a  Ii|M)ina  is 
akin  In  tb«  drnnotdf  (liTHi-dcmioid).  Like  the  latter,  it  U  coiigeuital,  but 
BOiiieliiut;!  gri)W9  to  n  considrralilfl  ui^e  at  the  tinup  nf  puberty.  If  it  Ib  dosir«! 
to  reniovi'  the  tumor  on  account  of  tht-  disöjfurptnen!  it  |iri>duct'«,  vie  take  «way 
fnim  it.  after  dividing  the  conjunctiva  tliat  cover»  it,  as  much  of  tlip  nwufc»  nf  fat 
M  i*  vintlili-  in  the  ptdpehniL  fiii^ure:  a  nidic»!  remoral  of  all  the  adipofie  tismie> 
is  «nnece**ury. 

f/ys/*  in  llie  conjmirtira  are  commonly  n-prcsented  by  smnll  vesiclcafllled 
with  a  limpid  liquid.  Mo«t  of  these  ve^ele^  and  pnrticiiliirly  those  situatrd 
up  »n  tbc  eonjunrtlva  nf  rho  eyi'tiall,  nriginnt*:  fmm  dilated  lytnph  veMtrU  (nc« 
piiK"^'  I'-^ll'  '"  *''"  rntrutarwd  ftild  cysts  ncmt  which  take  their  slnrting  point 
(ri>ni  KmuncV  «lund».  or  from  new-fonued  ^Und»!  iti  the  ennjiinctiva  (page  43); 
und  there  wrc  aNo  t-ynt»  that  im-  iinidiiccd  in  the  conjunctiva  by  trauonilihm. 
larger  vywlH  Hiliiuli'd  heiiciätli  tlif'  cunjunrtivu  are  forraid  by  the  ryaticcrcu» 
oellnliiMe.  Tin*  lultcr  Is  observed  fortlie  m<int  part  in  children  or  in  the  young. 
In  üuch  *  Cfwr  lh<^  conjunctiva  at  one  particular  «pot  i«  found  pcmieatt'd  with 
ve«»elii,  anil  fnrmst  a  tiodulur  pnutuln-ninL-i-.  Und^-Tticiith  may  be  felt  the  cyst 
whii'li.  iw  a  rill'',  can  be  rtradlly  putibcd  at>out  upcm  the  subjucvnt  pnrto;  in  Indt- 
vidiial  raw«,  however,  h  \*  Intimiitely  adhen-nt  to  the  aubjaccnt  sclera  or  to  on» 
iif  the  ncnbir  niilM-lcH.  If  tUe  cyst  has  verr  thin  walls,  the  hcail  of  the  worm  can 
be  rpeottiilr.ril  na  »  wbitJKh  f>|>ot  in  lU  interior.  It  ix  ein>>  to  ri-mi>vt;  the  rj-ati- 
(wnnii  b>  "plllting  up  the  conjunctiva  und  di<)»<-ntinB  out  the  cy:»t,  which  con- 
«!•(•  of  Ihc  r.VHliccrcuN  vc^aiclc  inclfised  ia  a.  capKulc  of  conneotive  Uasue  tbat  has 
lieen  funuml  ntfout  tlie  animal. 
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Under  the  tumc  of  puf^i  uf  the  conjuni'Liva  «c  uiiiloniland  «»ft,  rarely 
nthcf  tiartl.  outgrunttut  attnchcil  to  tbo  oonjuDcliva  by  a  pedicle,  and  huving  a 
«aooth  Mirtare  covered  with  tniictiiiH  mernhntiip.  Thciie  nriginalc  most  frc- 
qncotlv  iu  the  relrolarsat  fold  or  in  tlio  c<.>iijunctivn  uf  tlie  lida.  As  a  rule,  thft; 
arr  m  «nuUl  u  not  to  be  dliw'1<MW(l  until  tlit'  litU  arc  everted;  Hometiiucv,  liow- 
crtT.  tlwy  are  large  enough  to  projed  out  hetwecn  llw-  Vuis.  Largi-r  |iolypi  are 
fmiueutly  ulccralcd  ujiou  their  tturfuce,  tu  a  ri-sult  of  the  tnecbanical  injiiriv« 
l'>  which  thry  are  ncwuwarily  sulijcctcil.  In  their  nature  polypi  are  »tmall  fibro- 
mata, whicli  ihruKt  Ihc  Cfinjiinirtiva  like  a  »ac  bvftiru  thi-m.  Thi-ir  treatment 
coafiata  In  ablation  and  a  »uUtoqueot  cauterization  of  their  lia»e  with  the  tilver- 
oUnk«  ■tick. 

f^nuooiutti  f>f  Ujl*  cuujunt'tivu  art-  frvqiirntly  ennfounde^l  with  [Milrpi,  Imt 
aR  diaÜDfpiUlied  from  th«in  by  their  aurface  beinf<  ii(»t  Kinunlh,  but  ^>H|>illary  — 
tbaa  ia,  oodalaled,  lik«  a  nispU'rry  or  cauliflowor.  Tliey  are  cithvr  provided 
with  a  pedicle  oi  an*  su-wilc,  hitving  a  broiul  hai^e  and  exlendinj^  in  u  flat  Inyer 
«w  «|uite  a  large  »ectioo  of  the  conjunctiva.     They  »tnrt  luost  frcfiuently  from 

Rgiun  of  tilt'  ranini-lc,  but  mn  u]vo  take  their  üri(;in  from  other  portions  of 

euBJuncttv»,  und  fiometinie»  ftereral  piipilliiniiita  iil  otice  are  prei^nt  iti  dif- 
frn»ol  |)orlion»of  the  conjunctiva.  Tliey  muttt  be  removed  very  thoroughly, 
aiaee  they  arr  eiln-mely  ]»rone  to  recur. 

A  third  fomi  of  tumor,   huvinf;  an  t-xtumal  resnenibliince  to  polypi  of  tli« 

ira,  nn-  the  ffntmulatiim  tuvi&ri.     The»e,  likepoly(>i,  form  »mall,  mush- 

pcdiclfd  tumom.     Unlike  polypi,  however,  lliey  are  not  covered  by 

tavjuttiva,  but  cuosiftt  of  nakrd  gmnulntion  liiwu«.     They  ilevi-lop  in  placet) 

b«r«  a  low  of  t»ubatauce  «siots  in  the  conjunctir»,  whether  a«  a  result  of  ulcer» 

(or  vTOi  iBTjge  cfflorwmDCei  in  cxtv»  uf  (.-(.iDJünctlvitiii  ei'zi-itiHioMi)  ur  as  a  n-Kull 

f  iBjorlca  or  of  o|MiBlf<M»  (muHt  freqiicnily  after  lenoloiiiicK,  at   th«^  fitu  n(  the 

'•Cnojnnrtival  wound,  and,  fifler  enucleation,  at  thi-  bottom  of  the  »tiijuuetival 

>.     In  the  caae  of  chaUzia,  »l&o,  n-hich  hnvi.'  broken  ihronph  llir  coiijunettva 

of  lb«  lidft,  we  quite  often  wee  a  jfranutntiun   mafw  growing  out  of  the  »itL-ninff. 

After  existing  for  tumie  tinio  granulation  luiuorx  become  oiorv  and  more  con- 

Orictcd  si  tlu-ir  liBMi  hy  the  ctcalrieial  contraction  of  the  eurroundtng  conjuiio- 

livn,  to  that  ihcy  ulltmalely  fall  otT  nf  Ihemwtvea  if  they  have  not  been  previ- 

tnialy  removed. 

The  three  varieties  of  lumorii  almve  utenlioned  often  <~ontain  an  abundance 
ol  dtlalcd  reaselB;  in  fact.  H>me  cai^fl  of  very  vaisriilur  polypi  linve  been  ile- 
■tribad  as  (»ediculAtcd  iingiomntu  nf  llie  conjunctiva.  It  is  hetiru  easy  to  eou- 
e«»e  bow  tlifvc  lumoni  can  readily  jfi*e  rice  lo  repeated  hicmorrhagc»,  especially 
if  Cb«7  u«  tdceratcd  In  s|>ota  and  arc  mechanically  injured,  m.  for  titainple.  by 
Ihr  rabhiofT  of  the  lids  upon  theoi.  Alauy  legeiida  of  tear«  of  blood  may  be 
rrferrMt  lo  this  eauw. 

Amfrumata  of  the  conjunctiva  arc.  n*  »  nile,  those  which  w(Te  originally 
altnated  in  the  lid»  and  hare  gradually  pa»»pd  over  u]xm  the  e^njunnliva.  Pri- 
inary  angiomatu  arc  of  rare  oeriirrcmv  iti  the  cunjunctivn,  and  are  generally 
found  in  the  rvgion  of  the  inner  iingteor  the  eye.  Thi-y  are  a»  a  nile  congenilul, 
ami  inprrafie  in  «iiv  after  birth.  With  re^rd  to  their  treatment,  see  Angluiuala 
oftheUdaff  115). 

Aa  regard«  the  maHynant  tumitr».  the  epitbelioniula  and  sarcomata,  we  must 
diatiniruish  between  those  which  originate  in  tlie  «urrounding  .-«tnirture«,  eä|ie- 
cially  the  UdtL.  and  eecoudurily  paea  over  upon  the  conjuncliva,  and  ihoM*  which 
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niv  from  tliv  brginnini;  situated  upon  the  coojunctjvu  and  lire  hi>nec!  tn  he 
looked  upon  lui  primiiry  cunjunctivnl  tumor«.  Thct««  latter  originate  mostU 
from  Ihf  limbu!<.  Tbe  prL-dili'Cttnn  shown  hy  cpitliflitininta  for  the  boumltr; 
lin«  belwven  the  coujuuctiva  uud  Cornea  is  to  bv  coQ>>i<ictx-<l  a»  an  aoaloj^e  of 
tliv  fart  that,  in  otbcr  jutrts  of  itir  hndr  aUn,  pjiittipHomnta  occupy  by  prefer- 
cncv  thus«  spoil-  whfn;  oiif  kind  of  cpilhcliuni  ptisefs  into  unutlu-r,  as,  for 
iDfttiuicc.  th«?  bouDclary  line  between  tikin  and  mucous  mombthoe  («otji,  I)|Mi, 
Diftrgine  of  tbe  lid«,  etc.).  An  ndditiorml  fiictor  giving  rise  to  the  development 
of  npilhelioRiiita  at  the  limliUH  it«  probably  fiirnish«!  hy  thi»  ppruliar  diKpauiinn 
of  the  epithelium  at  thia  spot,  for  wc  and  here  »omctioie».  t?vcii  in  ibv  Itcsllhy 
ey€.  a  proHfc-rntion  of  cpilheliiim,  the  biter  growing  in  tLe  form  of  conical 
procesiKS  iuio  ilie  dtpth  of  Ihe  (issue. 

Sftrftomata  of  the  conjunctiva  are.  an  a  rule,  pignaentefl.  In  thiitreiipert  thej 
are  dUlhiguished  from  ihe  fpithplii>niHtfl.  nlth^iugh,  fui  nii  extreme  rarity,  oäik» 
of  picnu'Tited  epithfliomata  dti  »iftuir.  ML-Uniitic  siin'umuta,  ns  is  known,  de- 
velop ill  thoM;  localities  in  uhicli  iii^ttuut  i»  alieady  aormully  preMriit.  The; 
hcQCc  occur  u|xm  the  conjunctiva  of  the  lidi«,  and  above  all  upon  the  Hmbua, 
two  divisions  of  tli«  ennjunrttvn,  whieh  even  under  phyainlogjcnl  conditioiu 
ccintain  pigment.  At  the  limbus  pitrticulai'ly  the  quantity  of  pigment  eOn- 
tainefl  i»  fiometiraee  so  eontdderable  in  persons  of  iht-  brunette  iyj>e  (hnt  even 
with  the  naked  eye  we  notice  hi  it  either  diserpte  dark-brown  upoi«  or  n  more 
unifiirm  brown  eoloration.  8|KitA(if  pigment  occur  sumelimei^ul«:)  in  other  por- 
tion:« of  the  conjuncnivn,  both  of  the  eyeball  and  ot  the  lid»,  and  from  ibeM 
spots  melnuolic  EUirrtinmtH  may  Bubsequently  develop. 

It  i»  impossible  to  make  a  radical  removal  of  epibulbnr  tpitbeliomataaiHl 
BarromfttA  and  at  the  lumc  time  preserve  the  eye.  In  coseii  In  nhich  thefic  lumort 
hitvc  fio  great  an  extent  Hupt'rfleinily  that  the  conjunctiva  hfisto  be  extensively 
saerifired:  for  in  that  nuw  there  would  nrerur  a»  a  result  of  the  openilion  so 
esti.'Dsive  a  formation  of  cicatricial  tissue,  with  cnnseiiuent  distortion  and  flxs- 
tion  of  the  eyeball,  that  tlic  latter  would  become  uuBcrviccable  for  purpose»  of 
vision,  and  it  would  hiive  been  better  to  extirpate  it  ut  tbe  beginning.  80, 
aiNo,  tbe  cyclfali  mmt  be  HBcrriticed  in  tho.xe  enwA  in  wbirh  the  tumor  grows 
down  into  the  depth  of  the  tiimuea  at  any  one  point— a  thing  which  la  ctipeciallT 
apt  to  happf^n  along  the  anterior  ciliary  ve»e]8.  SueJi  an  occurrence  i«  often 
Dot  discovered  until  after  the  remo%-al  of  the  superficial  growth,  or  may  even  not 
be  discovered  ai  nil  In  the  liitt^-r  cnBe  a  reciirrrrnee  in  the  tifimo  locality  occurs 
anon  after  the  upiiarentty  radii-al  reinuval.  Thn  following  history  serves  tn 
•how  the  malignancy  of  these  tumors  which  in  the  beginning  are  o(  such  in- 
signiflennt  miniilcness; 

In  the  year  IHTtf  a  woman,  fifty-seven  yean*  of  age.  appeared  in  the  eye- 
cUnic,  at  that  time  directed  by  Arlt.  having  a  me  la  no-sarcoma  on  tbe  right  eye- 
ball. This  had  devebi|R>d  from  a  minute  red  Hpnt  which  had  already  exiirted  for 
■  series  of  year»,  and  which  had  begun  growing  larger  the  ^efl^  before.  It  had 
the  dimen!tion«>  of  a  Nrgo  jx-a.  wus  of  reddinb-brown  color,  and  was  situated  in 
the  cctnjiinotiva  im  ttte  unter  ^ide  of  Hie  cornea.  The  base  of  the  tumor  pro- 
jected from  the  linibu.t  coniewhnt  into  the  cnriiea,  but  nevertbelesa  did  not  eji:- 
lend  into  the  pupillarj-  area,  so  that  the  visual  power  wa»  perfctrtly  normal.  I 
extirpated  the  tumor  br  ciitting  through  the  conjunctiva  at  a  certain  diatance 
from  the  edge  of  the  tumor,  and  then  removed  the  latter  ra  carefully  lut  )>ot>«i- 
ble  from  it«  baae.    The  wound  surface  thus  formed,  which  lay  for  the  most 
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p*rt  ID  ihv  ccmjunrlixit  nnd  lo  u  smalU'r  extent  in  tho  cornen,  «oh  Hrrnpi-d,  ami 

iUic«  U>e  edges  of  (ho  wouii<l  in  tbe  conjuuctivu  were  uoiteil  b;  a  suture. 
pRxJing  followed  bv  Ar>t  inlentioti,  iu)<)  for  n  time  tb«  patient  retnaintd 
■rcll.  It  WM  Dill  till  Miiy,  18Mfl— tbut  in,  ecvt-n  yi-ius  later — that  the  jutient 
VrCtinif^l,  having  »gain  an  epibulUtir  nie  Inno- sarcoma  on  the  right  eve.  wbich, 
Itnwever,  thi>  time  wa»  tutuuK-d  on  the  Ilnibiw  at  the  Inner  side  of  the  cornea, 
vm)  («imted  a  bruwn  tumor  half  the  sitp  of  h  lentil.  The  tliin  rk'atrik  re- 
niainlnt;  fiom  tbe  fint  tumor  wae  »till  ^re«ent,  quite  uncbaugt-d,  at  the  uiilor 
nar^n  of  tbe  cornea;  the  linibuK  at  tbe  uj){>cr  and  luwer  margin»  «f  the  cornea 
mitt»  «a»  quite  iiornial.  For  thi»  reaKon  it  va»  im[ios8iblet«  regard  tbe  iiieliiuo- 
,aarciiiua,  now  Mtualed  at  the  luner  corneal  margin,  a-na  reciirrenc«  of  the  ttimor 
rmoved  teToo  year»  before  from  the  external  corneal  nißrgin.  In  fnct,  it  could 
tl;  bir  referred  lo  a  disiKwitiuu  towani  tbe  fomiutiuii  uf  lunioK,  iuhcrent  in  the 
111%  aotlut  after  tbe  removal  of  a  tumor  at  one  »pot  a  similar  one  developed 
tAOllMT.  (The  Wime  thing  holds  good  for  a  cum-  of  r|>itbelioma  that  I  oIh 
rbteh  deretoiMHl  simuitaneuDKly  and  quite  in<]e|K'»deatly  in  botb  p;eR, 
in  botb  at  tbe  inner  mnrgin  of  the  cornea. )  The  »mall  tumi>r  was  remove«!, 
tbeplac«  »here  it  hud  been  ^htmu-d  wa»  dmterficiall.v  fauierizcd  wilh  tbe 
{{■IvBWXautery  ItM>p.  Eteeurreiux'«,  bowever.  followed  this  extirpation  in  rapid 
«MOPAsfna.  Four  months  later,  in  September.  1980,  the  woman  rtturued  with 
a  rvcarrmt  gmuth  at  the  up)K-r  mrnent  margin,  and  uftnn  tbe  rrnioval  of  thin, 
onochei'  fuur  monlbH.  two  nmlukis  formed  in  Ibe  cunjiinetiva  lu  the  inner 
p1  lower  side  of  the  corneal  mnrgin  and  ut  »omo  diatauce  from  tt.  In  order 
|lw  morr  rerrainly  I«  nmovo  evervthing  that  was  diseased,  I  rewilvt-il  tfii-  lime 
raucJfxte  itiv  ejR,  allliough  it  »as  still  aerriceabl«  fur  pur|N>H-:i  of  viKinn. 
In  s{iilc  of  thi>,  a  nolid  nodule  mridr  lin  iipiienninre,  not  more  tlinn  mx  Diotillin 
*t«T,  at  tbe  bottom  of  ttie  orbit.  The  noman  put  off  Itaving  this  remov<-d. 
did  Dot  come  to  the  clinic  until  Ave  months  later.  Meanwhile  the  gland« 
^in  front  of  the  ear.  at  tbe  lowpr  jaw.  and  on  the  anterior  as|M?ct  of  the  ueck 
Ind  bvcume  enbirged  and  could  be  reiwlily  felt,  Allhciugh  now  a  radical  oper* 
lino.  coDBirtini:  of  a  complete  esenteraliun  of  ibc  orbit  and  iIk^  removal  of  all 
lincnrrrable  t;lan<lH.  was  iterfortm-d.  nevertheleaa  onlj  a  few  muntlu  afterward 
p'd   gland»   were  again   observed.      Since   then   (in   February,   19W0)  the 

ha»  »oiccumbed  tn  an  cxtrnt>ion  of  tbe  growth  to  tbe  internal  organs. 
Fibromata,  n&tromata   iwhjcliare  commonly  congenital),  myxomal«.  cylJQ* 
,  and  Ij-mptwngiomata,  although  of  vci^'  rare  occurrence,  «liould  al»ü  be 
itioDid  aa  tumora  of  tlu*  conjunctiva. 


The  }Jm  tfmilHnnri»  and  the  eamiteie  which  is  idluated  upon  it  {knrticipate 
^In  the  inflammationH  of  tbe  ronjunctiTn.  so  that  it  ih  unnecemarv  to  treat  of  the 
'  diacasv  of  thrve  part«  «cparalely.  Boineliioc«  the  little  bain  which  the  canmcle 
alwsy»  hM  Ufron  it  nn-w  Inng  rnt  to  irritate  tbe  eye;  in  that  case  the  hairtt  muHt 
br  epilatrd.  The  new  formations  of  the  cantncle  are  designated  by  the  old 
MOM  «ocaatbi«;  *  benign  new  formntionn,  RUcti  ns  simple  ]HiIypoid  or  |Mipillary 
mtiiTowtlu  of  tbe  eamDrle,  arc  called  eneantbtti  beuigna;  malignant  new  for> 
matiuoa  are  ralletl  encaulhia  maligna. 


From  i»,  in,  and  n>Mc,  angle  of  tbo  eye. 
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DISEASES   OF   THE   CORNEA. 


Anatomy. 

27-  TnKcontMr,  together  with  the  sclera,  represents  the  outer  fibrous 
envelo}«  of  the  eyeball,  of  which  the  cornea  forms  the  transparent  por- 
tion. Seen  from  in  front,  the  cornea  had  the  form  of  a  horizontal 
ellipBe,  the  horizontal  diameter  of  its  base,  which  is  twelve  niillimetres, 
Kur|ia!Ltiiig  the  Tcrlical  diameter,  which  is  eleven  mtUimctrea.  It  is 
thinner  iu  the  center  than  at  the  eJgps,  where  its  thickness  amonntg 
to  ahont  one  miUimetre.  lleuce  it  followH  that  the  curvature  of  the 
posterior  anrface  is  somewhat  greater  than  that  of  the  anterior.  The 
latter  has  a  radius  of  curvature  of  7-5  mitlimetreB.  Since  the  radius  of 
cuiTsturo  of  the  whole  eye  is  more  than  this — amounting',  iu  fact,  to 
twelve  millimetres — the  curvature  of  the  cornea  is  greater  than  that  of 
the  rest  of  the  eyyhall ;  the  cornea  therefore  is  placed  like  a  watch 
ervKtal  upon  the  sclera.  The  same  compai-ison  also  obtains  for  the 
method  in  which  the  cornea  is  inserted  into  the  sclera ;  for,  in  its  jwe- 
tcrior  luycrs  tlie  cornea  extends  farther  townrd  the  periphery  than  in 
the  anterior,  where  the  sclera,  as  it  were,  lapa  over  the  edge  of  the 
cornea  {Fig.  22).  The  microscope,  however,  doea  not  show  any  sharp 
Iwundary  line  between  cornea  and  sctera ;  on  the  contrary,  the  fibers  of 
one  p«w  continuously  into  those  of  the  other. 

The  healthy  cornea  is  transparent.  Almost  all  morbid  changes  of 
the  corneal  tissue  make  themselves  known  at  once  by  a  diminution  of 
this  tranaparency.  In  advanced  ape,  however,  a  rloudinesa  makes  it« 
appearaiiCH  oven  in  the  healthy  cornea  (arciiRHenilis  corneae  or  gcnin- 
toxon*).  This  cousiet«  of  a  narrow  gray  line  which  runs  near  the  cor- 
neal margin,  and  is  concentric  with  it.  It  shows  itself  under  the  form 
of  a  gray  are,  first  at  the  upper,  soon  after  at  the  lower,  margin  of  the 
cornea;  finally  the  two  arcs  unite  at  the  outer  and  inner  side  of  the 
cornea  to  form  a  closed  ring.  The  outer  boundary  of  the  arcu«  Benilis 
is  ftharply  defined,  and  is  separated  from  the  Hmbua  by  a  strip  of  per- 
fectly clear  cornea :  on  its  inner  aspect,  or  the  one  turned  toward  the 
center  of  the  cornea,  on  the  other  band,  the  cloudiness  gradually  shades 
away  until  it  is  lost  in  the  transparent  cornea. 
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Tb«  romes  coiimsU  of  tlie  fuUowiug  layere : 

1.  The  anferior  epilhelivm  (Fig.  35,  Ä').  This  is  a  pavement  epi- 
thelium conaiäting  of  aeveral  layers,;  the  lowermost  cells  (foot  cells, 
Kig.  2f(,  u)  are  üyliiidrical,  tlion 
lullo«  roandecl  cell»  (Fij^.  "i'3, 
fM).  ftod  finally  flat  cells  {Vip, 

2.  ßomtiau'ii  nttntbraitc 
(lamina  elaetica  anterior.  Fig. 
35,  B).  Tbiä  is  a  thin,  homo 
(Toui^oaA  membraue  intimateiy 
coODecUKl  with  the  lamcllsB  of 
thv  cornea  lying  beneath  iU  It 
may  be  said  to  represent  the 
nppermoet  layer  of  the  stroma  K 
of  the  comes,  which  has  be- 
oonM  hom(^neou8  and  dcsti- 
totf*  of  ri'Ils.  From  tho  ej)i- 
ihelium  it  is  separuted  by  a 
■liarply  defined  border;  and. 
under  pathological  conditions  jf 
as  well  as  after  dcutb,  tho  epi- 
tht'liom  (Separates  very  readily 
from  tiowman*)^  nieinbnine. 

3.  Ths  stroma  (Fig.  35, 5). 
This  ia  composfM]  of  a  ground 
ntbatanoe  and  of  celU.  The 
ground  sobätanco  in  its  iilti-  Fm.aa^ 
mute  conBtitotinn  consists  of 
fine  ßbrill«  of  connective  li»- 
Hte,  united  by  a  i»>meQt  snb- 
stance  into  flat  bundles.  The 
bundles  are  so  applied  to  one 
another  that  lumellie  (Fig.  35,  /)  are  prodnced;  by  the  arrangement  of 
tbeae  lamella*  in  layers  one  above  another,  the  come«  is  built  np.  The 
latter  has,  therefore,  a  luminated  structure.  The  individiiul  laniellse, 
however,  are  not  shAq>ly  separated  from  eiich  other,  but  are  connected 
br  the  interchange  of  bundles  at  frequent  intervals.  Hence,  wIrmi  we 
attempt  to  strip  u(t  the  individual  lamellie  of  the  cornea,  wi>  Cud  that 
thi«  can  not  be  done  smoothly,  but  only  with  tlie  simultaneous  lacera- 
tion of  the  nnmerous  connecting  fibers. 

In  many  places  between  the  individual  binidles  of  the  cornea,  and 
also  bi^tween  the  laniello)  fanned  from  tlie  bundles,  open  spaces  of 
gfftttor  or  smaller  size  exist,  which  aro  tilled  with  lymph  and  are 
benoe  called  lymph  »jrncta  (seen  in  surface  view  in  /,  Pig.  3r>,  and  in 
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£,  *nc«rlur  »pttheltum  :  B,  Bawjamn'*  m(rinbr«ne  : 
S,  (truiiia,  ixii I |i»tnl  iit  llif  ■.'»tiical  Is(im>1BMi  t, 
anal  ttic  oornt«!  4^jr|<«Hr1t*«,  K :  f>.  IH-Mf-nK-t'a 
TIU■^l^^all'> ;  r,  prmtrruir  i-iilthi'liinn  ;  u  ru-t-fn 
»If^mllnc  Ihrauitb  buwiiMUa  umuUut»  utd 
Uio  i-piUirlluiu. 
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croaa-aoction  in  A',  Fig.  35).  Those  »re  oonnci^tCHi  with  one  another 
by  namerous  aiiuutc  cuiml^  (lymph  canalE.  Fig.  3G,  0),  and  in  this 
wiiy  coiLstitiite  a  coutiiiuouä  r^vst^m  of  liollow  passHges,  or  system  of 
lyiiipli  |uis.sjiges,  ptTiUfiiiiiig  ttio  curiicji  in  every  direction.  Tfaiesrs- 
tem  is  designed  for  the  circulatiou  o(  the  lymph,  and  is  of  the  greatest 
importance  fur  tho  cornea,  for,  as  the  cornea  does  not  pOBseee  any 
1jI(H>J  vessels,  it  Ik  forced  to  depend  for  it«  tiourishoient  solely  npon  its 
system  of  lymph  passages. 

The  cells  of  the  stroma  of  the  cornea,  the  corneal  eorpuKch»,  are 
contained  ia  the  spaces  of  the  lymph  system,  and  are  of  two  kinds — 
non-motile  and  motile  cells.  The  former  are  the  ßxeti  corputfclet  of 
the  cornea.     They  are  cella  with  a  laro:e  nucleus  and  a  very  flat,  proio- 

ptasmic  cell  body,  und  they  lie  in 
the  lymph  sfjacea,  to  whose  ante- 
rior or  posterior  wall  they  attach 
themselves  (/*,  Klg.  30).  Proto- 
plasmic procesne»  exti^iid  from 
their  cell  body  itiln  the  lyntjdi 
canals  which  start  from  Uie  lymph 
spaces.  These  processes  aiiusto- 
rnose  with  the  jM-oefsses  of  neigh- 
boring fixed  corneal  corpuficles, 
^'^^H^H  so  that  in  this  way  there  is  formed 

^^^^^  a  system  of  conutcted  protoplas- 

mic bodies  (cells  and  their  pro- 
cesses).  We  have  thus  in  the  cor- 
uea  two  connected  systems— a 
positive  one  formed  of  protoplasm, 
u!id  II  negative  one  consisting  of 
hollow  passages  (lymph  spaces 
und  lymph  canals).  The  former 
system  lies  wholly  within  the  latter,  and,  together  with  it,  permeates 
the  entire  cornea.  The  protoplasmic  system,  however,  nowhere  com- 
pletely fills  the  cavity  of  the  system  of  passages ;  the  spaoe  which  is 
left  unfilled  is  occupied  by  the  circulating  lymph. 

The  second  variety  of  cells  belonging  to  tlie  stroma  are  the  motile 
eorpunchs  of  the  cornea  (wandering  cells),  which  were  discovered  bv 
Kocklinghauseo.  These  are  nothing  but  while  blood  corpuscles  which 
have  made  tlieir  way  into  the  cornea,  and  which  move  about  in  it«  sys- 
tem of  lymph  passages.  In  the  normal  cornea  they  are  present  in  *'cry 
small  ntiiount ;  but  whenever  any  irritation  acts  upon  Uie  coruea  they 
ul  onw!  ini-reitfe  conäiderably  in  number,  since  they  escape  from  the 
network  of  h]nod-ve*sels  forming  the  marginul  loops  and  pass  into  the 
cornea.  These  cells  play  an  important  part  in  inflammation  of  tlie 
cornea. 


rin,  an,— Lamki.i^  or  Ttni  O  iiniu  ISunrAca 
Vmwi,    (Afltrr  WuMrjvr  > 

In  coDiraM  with  Ihr  irrniinrl  hi ilMinn (■<.■.  a.  which 
to  mIiiuIpiI  111  Ilu<  ilrnwliiit.  f^f—  l1m<  lljchl-'Yil' 
orwl  ivmpli  spiii>'B,  I,  txinra'ciwl  «llh  «ifl) 
rtthi»r  by  Ihr  lymjih  «itiäI»,  f,  S.rlnit  lii  Itii« 
lymph  •[)«(•■••'  irilliixil  rntln-lv  fllliuc  Ihi-m. 
«rr  tiir  pri  it  «11 1  annul-'  IhhU«i  '  /"I  nf  iht-  mir- 
nr-nl  <virpu.*cltT(  jiMivhl«!  wHh  ih<^  wll  nu- 
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4.  fiffffntfl^it  metnhraite  {D,  Fig.  35)  is  n  homogeneous,  hyaloid 

membnnu  whicii  fortiia  t)iu  posteriur  boiinilury  of  the  cornea.     Unlike 

Bowmui's  meiiibraue,  it  is  quite  aharplf  separated  from  the  stroma  of 

the  cornea,  from  which  atsu  it  is  chemically  tliffoivnt.     It  is  very  n-- 

iiiADt  to  chemicftl  rengcnt^  and  likewiäe  to  pathological  processes 

ingon  in  the  cornea.     When  the  entire  stroma  of  the  cornea  has 

broken  down  into  pus,  we  often  see  the  thin  Dettoeniet'fi  nmm- 

jll  for  duv8  oITeriug  reeistanoe  and  remaining  uuimpuircd  (see 

?33). 

6.  The  posterior  rjntfifh'um  (endothelium,  e.  Fig.  .3S).     Thi«,  under 

»the  form  of  n  »ingle  layer  of  flattened  cells,  coat«  the  posterior  surfiice 
of  DeBoemet's  mombrane. 
The  cornea  at  iu  margin  abuts  against  tlirae  menibrancs,  the  con- 
JanctiTa,thc  sctcnif  aud  the  ovca  (iris  and  ciliary  body).  Kmbrrology 
teflches  us  that  the  cornea  conßist«  of  three  eupcrimposod  layers,  each 
of  which  corrfS|>onds  to  one  of  the  niciiihniiie«  adjacent,  and  may  be 
■dd  to  represent  its  continnalion  over  the  most  anterior  portion  of  the 

!rTeb«ll.  The  rornoa  hence  consists  of  three  divisions — a  conjtincliral,  a 
«clenü,  and  a  uveal.  According  to  Schwalbe,  the  ai>tt>rii)r  ejiithclium 
fomu  tb«  conjunctival  portion  of  the  cornea  (the  so-called  conjunctiva 
come»).  Dcdcemct's  membrane,  together  with  the  posterior  epithelium 
lining  it,  belongs  to  the  nvea,  vhile  the  entire  struma  of  (he  cornea, 
logvthcr  with  Bowman '^  inembrane,  represents  the  coutJuuation  of  the 
•dem-  In  the  fully  devflujtcd  eye  these  three  divisions  are  fused  into 
a  common  whole,  although  their  cnmmunity  of  origin  with  the  adja* 
crnt  memhraneiit  still  finds  expression  under  pathological  conditions; 
Ibe  conjiini-tival  division  sufTuring  most  of  all  in  diüease«  of  the  cod- 
JDnclin^  the  uveal  dlvi»üon  in  diseases  of  the  uvea. 

Th{>  cornea  contains  no  waselii.  These  cease  at  the  margin  of  the 
cornea,  forming  there  at  the  limbus  the  network  of  marginal  loops, 
I  which  is  supplied  by  the  anterior  ciliary  vessels  (see  page  41,  and  q, 
1^  Fig.  Zi).  From  the  marginal  loops  the  blood  plasma  passes  over  into 
^ft  the  system  of  lympli  jwssagee,  by  which  the  nutrition  of  the  cornea  is 
^B  effected. 

^P  The  ufri'M  of  the  cornea  arise  partly  from  the  ciliary  nerves,  partly 
[  from  the  nerves  of  the  hiilliar  cfiujunntiva.  They  are  very  numerous, 
^_  particularly  in  the  uppermost  layers  of  the  struma,  frt^ni  which  the 
^1  iierTe  libers  [lass  forward  through  Rowtnan's  membrane  into  the  epi- 
^^  thelium  as  far  as  the  iiiuot  anterior  layers  of  the  latter  (Fig.  35,  n). 
I  The  cornea  is  therefoi-e  extremely  sensitive  to  the  touch.  In  the  in- 
I  duction  of  narcosis  the  reflex  that  follows  from  touching  the  cornea 
(screwing  together  of  the  liil«)  is  employed  In  order  to  teat  the  depth 
I  of  the  narcosis,  since  this  reflex  is  among  those  that  are  the  last  to 
diMppear.  Lesions  of  the  cornea  are  particularly  painful  uhcncver 
Uiey  affect  the  uppermost  layers  which  are  so  rich  in  nerves,  as,  for  in- 
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stance,  in  the  case  of  exfoliation  of  tlu^  fjiitheliiimjiy  wliioh  tbe  nntner- 
0U8  fibers  of  tbe  epitbuUal  plexus  vt  uerves  are  luid  tiure. 

While  the  corneB.  riewcd  from  in  fmnt,  appears  elliptiral,  il  is  circaUr.  if 
looked  lit  from  brhiiid.  Ut-nci*  thf  <.'lli|itinil  fomi  of  tlie  front  vurfncc  of  the 
cttmeti  iH  due  to  the  fact  that  l>otli  ackra  and  conjunctiva  overlap  it  rortber 
above  and  below  thun  at  either  side. 

There  ta  not  v«t  pertcvt  iinaoimity  of  o{)ioion  as  tu  the  divisiou  of  the  cornra 
into  three  layer«.  Waldcyer  liold^  a  ditTurent  view  frrjtn  that  rcprewoted  in 
(he  text,  rc^garding  iLt  the  (.■oDJtinctiv^il  purtion  tliv  nntrricir  epithc-Hiim,  Bow- 
inan't4  nR-mbrurie,  and  the  moat  anterior  of  the  liimeHic  of  Uie  eorne-al  »Irotna: 
the  uveal  portion  would  then  be  formed  hy  tho  posterior  epithelium,  Descemet'» 
membrane,  and  the  ma-it  |M)sh.>ri()r  »f  tlie  Inniullw  of  the  DurnL-al  Nlrdma,  ko  that 
only  tht?  middlo  lamcllui  uf  tbe  cornea  would  be  left  to  form  the  scleral  porlii>n 
(cf.  Fig.  8»). 

The  older  author«  wrrihed  an  importjml  part  in  (he  nutrition  of  the  comt-a 
to  the  iiqueoii-H  humor,  which  wji»  kU[i)>umh]  tu  hv  crmatantly  tiuakin^  through 
it,  and  thu»  »upply  it  with  nourishmrnt  and  provide  for  the  maintenance  of 
its  Intnspiircm-y.  Frum  i-xpi'rimtvHlts  pprformed  enpeciaily  hy  Letn-r,  Ihi»  view 
niu»t  he  cunsidcmhly  mnditi^d.  An  cxcibango  of  fluid  between  the  pArenchrm« 
of  the  corni-a  and  the  aqueous  humor  is  conceivable  as  occurring  in  two  wiiya: 
hy  dtffiiiiion,  which  takes  plarc  only  hy  roftinM  of  dioetmoBid,  and  by  the  more 
rapid  procL-»»  uf  filtration,  in  which  the  fluid  paAsa«  Ihrouf^h  comparutively  iai^- 
ga|>»  in  the  tiaaue.  The  first  sort  of  interchange — that,  namely,  by  diffusion- 
is  the  only  one  that  take:*  place  in  ihe  healthy  cnniea;  and  tli«  aipu-ou»  humor 
whirh  get«  into  the  ronica  in  this  wiiy  mity  contribute  to  the  nutrition  of  it« 
posterior  layers,  l>iflusioii  may  wUo  occur  in  the  reverse  direction — that  is, 
from  befon.'  backwanl.  Lf,  for  ioatatice,  a  Bolutloii  of  nlpopine  is  dropp»-d  upon 
the  rorncM.  alropini'  it*  foumi  a  »hurt  time  afterward  in  the  aqueoiw  humor. 
But  interchaiijfu  of  tluidn  l>y  filtration  doei*  not  occur  in  the  mimial  cornea. 
Leber  ha#  *ihown  that  ii  is  the  posterior  epithelium  which  oppose«  the  Bitratlon 
of  fiuids.  If  [lib  is  removed,  the  iii)iieons  humor  penetrates  in  considerable 
quantity  into  tbe  cornea,  which  iu  cuiiHciiucnn'  iH-romeR  cloudy  and  »wollen. 

Clinical  Examination  op  tiie  Cornea. 

28.  An  examination  of  the  cornea  must  have  regard  to  the  follow- 
ing poiiitä : 

1.  The  size  And  form  of  tho  cornea.  Both  may  bo  altei^  either 
in  conwqtience  of  congenital  (fefecta  or  becAiise  of  morbid  proctssee. 
Overlapping  of  the  coniea  by  tlie  limbtiR  to  an  nntiüiiiil  extent,  or  tlie 
prescnuo  of  marginal  opacities  in  the  Cürnca,  not  infrequently  simnlates 
a  diminution  in  size  or  an  irregularity  of  form. 

2.  The  surface  of  the  cornea  niiii«t  Iv  examined  with  regard  to  ite 
curvature,  ita  evenness,  and  its  polish.  In  respect  to  (a)  the  curvature 
of  the  cornea  as  a  whole^  marked  anomnliea  are  rpoogni:(ah]e  at  Uie  firft 
glance ;  sUghtcr  changes,  Itowprer,  require  more  precise  cxaniinatiüD  bv 
means  of  the  reflex  images  (hoc  page  2).  I'lie  cornea  acts  aa  a  convex 
mirror,  the  greater  the  curvature  cf  whreh  tbe  Emaller  is  tho  reflected 
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image.  In  order  to  be  able  to  jiulg«  whetlier  the  reflex  image  giron 
bj  a  pftrticular  coniea  is  of  abnormal  Jiinensioiig,  we  iiitiüt,  couparc  it 
with  the  image  reflected  from  another  cornea  which  is  healthy,  and 
roost  conrenieutl}'  with  that  from 

lb«  cornea  of  the  other  eye^  in  case  ^  c  ^ 

it  is  nomiaL  The  din^nosis  is  easy 
when  the  curvature  raiicti  ut  dilTer- 
eat  portion«  of  tlie  same  cornea  (as, 
for  inatAnoe,  in  keraUH'onii<s  in  which 
ih«  central  portions  have  a  greater 
oarrature  than  thode  at  the  periph- 
ery). In  «uch  a  case  we  eause  the 
ejre  to  move  about  iu  euch  a  way 
that  the  reflection  of  a  window  op- 
posite falls  sncoessivoly  upon  differ- 
ent portions  of  the  cornea,  and  then 
we  Me  the  reflex  image  becoming 
Urger  or  Bmaller  according  to  the 
varying  curvature  of  the  cornea. 
The  evenness  {b)  of  t)ie  corneal  sur- 
face, together  with  the  perfection  of 
iu  poliah,  gives  to  the  normal  cor- 
uea  ita  brilliant  luHtor.  Here  again 
the  reflex  images  afford  the  beat 
means  of  testing  both  of  these  prop- 
erties. These  images  lose  their  reg- 
ularity of  form  at  the  place  where 
the  Domea  is  uneven ;  they  appear 
distorted,  owing  to  their  outlinca 
being  irregularly  bowed  in  or  out. 
The  form  aud  extent  of  the  in- 
equality may  be  deduced  from  the 
kind  of  distortion  of  the  reflex 
image.  By  the  ophthalmoscope, 
too,  we  can  recogniüe  ine<)ualities  of 
the  corneal  eurfitce,  on  account  uf  the  irregtdar  nstigmatism  which  they 
produce  (page  18),  The  uneven  gpois  upon  the  corneal  surface  are 
either  depressioiia  (Iosm«  of  Rub^tance)  or  r-tcvaticms.  Furthermore, 
the  oomea  may  be  uneven  from  being  wrinkled  (rliytidosis*  cornea?) 
or  from  being  entirely  coUapaed  (collapsus  corncte).  Both  of  thetw 
conditions  occnr  in  cases  of  great  diminution  in  the  teneion  of  the  eye- 
ball, hence  particularly  after  the  e^cajie  of  the  arpieauo  or  vitrcoiiK 
homors.    If  (c)  the  polish  ol  the  cornea  is  entirely  lost>  the  latter 


Fh.  37.— OausAi.  CnTasuvii  ih  a  Cake  or 
NcHKABit ftv TrMsinH.     MngnirU-tt M)  n  I. 

T)k  iipec-iniPii  wan  rmtn  a  mute  In  which  in- 
cTWMg  of  l^iMkin  M-I  Ifi  «ftt-r  Irlrtn-cj-t-lMi«. 

&T«ivnt.<faj'i>u  or  itw  wriK«  witli  Ibo 
t  nudplac  tbe  cornt-at  Liiriiuw-tr«.  R, 
Bowmui's  Riembntnv.  Uirougri  wtilch  in 
two  pl*OM  flnv  nvTDi  nttunents  »r*  •wo 
pawing.  At  tb«  antarior  voda  <rf  ih««« 
nMV«  liUniPiil«  and  «Im  at  othrr  apotA 
Itu^re  am  awn  bMtt«an  llir  biwt«  or  U>* 
lowpniimi.  rjUndrlnl  (wlbi  ifiKiE  n>llti 
Uffhi  MiJomt  roanded  tpaom,  nhioli  np- 
mriit  rvTjr  mlnuUi  dröplcta  vt  llquM. 
The  lint«  [fi  iIIvIaIdd  bcf<nva  Uw  toot  oeiH 
KTv  In  O'lwral  reprMMited  to  linhwr  «nl- 
omt  ilttr«.  v>bh>L  indic«W  UMt  the  eett$ 
HTV  to  a  ocruin  «cteot  pTittl  «pan  hy 
flulit  nmi  ibrlr  IsbrrionBfictlaini  brakMi 
up.  Od  Um  ctbvr  bftod.  Ibr  vtilm  of  Uw 
DiliMUi  layw  are  bocdvnd  bf  broad,  dark 
llm  oo4TP«po«dlB|t  to  Um  tnr<>rlocklnit 
Irvifa  ut  lb«««,  the  jwctinup  n-IJH  In  the 
U|>i>enauM  layer*  thert  w  tiumrrmK 
wlifl  aliorisl  hf  ImbtUUnn  i;t  fluid     In  ib<? 

Wll  n  UjI«  flillil  M'CUI'I'Ht  Ui«  Krwalvr  Mrt 

of  Ihr  ivll  UnIt.  •■•  Iti&t  Ih«  ct-tl  IruOf  k 
pnlarK^.  At  l>  ■be  AntTtur  wnll  «f  a  n-ll 
that  wan  HlU-il  with  tliiUI  hna  ralli-n  «R 
At  C  tbv  UqU)-nriI  iijHtrutsuf  a  evil  tiafp 

br^n  pTiiniaNiI  ihroiich  »  «Iriuli^  u|i>-ti 

Ins.     ClA'injr  tu  Iht-vt-   rhikiiitra  in  tlv  u|>- 

KntkCttl  vilbi.  til«  BurFairtf  uf  Uw  «iiiUjt^- 
m  aa  a  «I  hole  ta  uneven. 
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bccomea  lostcrlesfi  (dull);  it  looks  like  glass  that  has  been  breathed 
upon,  or  looks  aa  ifit  had  been  smeared  with  grcaae.  The  relic  x  image« 
show  their  normal  she  and  form,  but  have  lout  their  sharp  outline. 
Lnck  of  luiiter  of  the  cornea  is  also  cauecd  by  the  presence  of  inequali- 
ties so  minute  as  to  be  nearly  or  quite  imperceptible  to  the  naked  eye. 
Such  ineqiiHlitJe«  may  nonnist  eitlitsr  of  elevatiotis  or  deprcwions.  The 
latter  are  proflueed  by  the  detitchment  of  iüolaled  epitlieli»)  cetts  in  a 
number  of  places,  thus  leaving  minute  excu rations  ( Fig.  37,  6) ;  the 
surface  of  the  cornea  looks  as  if  stippled  by  needle  pricks.  In  otlicr 
cases  we  see  ih^  roughness  of  thä  cornea  pnKtnced  in  the  opposite  way 
— that  is,  by  its  surface  being  covered  witij  numerous  small  derations, 
in  which  case  the  corncA  took»  as  if  ic  wert;  iimde  of  shagrern.  Wvm  wo 
hare  to  do  with  multiple  elevations,  pro<liiced  by  a  lifting  up  of  the 
epithelium,  and  occurring  under  the  form  of  minute  vesicles. 

3-  The  transparency  of  the  cornea  is  a  pmperty  which  belongs  to 
its  parenchyma,  not  its  surface ;  which  latter,  in  fact,  is  only  a  mathe- 
matical concept,  an  expression  for  the  superficial  space  bounding  the 
cornea  and  lying  botwoen  it  and  the  air. 

Dense  opacities  of  the  cornea  are  visible  from  a  distance;  but  for 
the  recognition  of  slight  opacities,  lateral  illumination,  and  often  also 
the  use  of  the  magnifying  glass,  are  indispensable.  By  means  of  these 
ai<l.i  to  diagnosis  we  deC4.>rmiue  the  form,  extent,  and  denseness  of  the 
oiNicity.  We  make  out  whether  it  is  found  in  the  euperlicial  or  in  the 
deep  layers  of  the  cornea,  and  further  whether  it  is  diffuse  or  is  com- 
posed of  separate  small  points,  spots, or  strias.  Many  an  opacity  which 
appears  diffuse  when  seen  with  the  naked  eye  proves,  when  looked  at 
with  the  magnifying  glass,  to  bo  comp<»uiide<l  of  smaller  opacities. 
Such  an  oi»acity  may  subgeqacntly  become  really  homogeneous  by  the 
enlargement  antl  confluence  of  its  components. 

4.  The  stuffitivettess  of  the  corne»  is  tested  by  tonching  it  with  the 
end  of  a  thread  or  a  shred  of  paper.  In  many  diseases  the  sensitiveness 
of  the  oornea  is  diminished,  or  is  abolished  altogether. 

I.    ISPLAMMATIOX   OP  TOK   CoBKE.A. 

General  Statement. 

29.  In  the  course  of  an  inflammation  of  the  cornea  (keralilis*)  we 
(ibwrve  the  following  sMy«.  The  inHammution  begins  with  an  inßU 
träte  (Fig.  38),  Cells  in  increased  number  make  their  appi-nnince 
within  the  parenchyma  of  the  cornea,  and  these  constitute  the  exudate. 
As  a  (wnwM|uonce  of  this  the  rliseased  part  lose!«  its  transparency.  Thft 
level  of  the  cornea  i-emaius  normal  at  this  spot,  only  the  epithclinra 
suffers  to  the  extent  of  losing  its  polish,  so  that  tins  portion  of  the  cor- 
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Fto.  S8.— InriLTiuTX  tn  t»  CMucbi.    (Aftn*  Sarmbcb.) 

Tlie  eiitUirtlutn,  t,  anil  Oontnui'«  mvmbnjie,  b.  avrt  Um 
luniuikta  are  inBcrnNl. 


dull  n]>on  tho  surface.  T!ip  clinical  aipns  of  tlie  existence 
kfiUrate  ht^ice  »re  cloudineBH  of  the  cornoo,  and  lusa  of  luster 
>ver  ill«  clundttl  portion, 
tit  no  aneveuness  of  tho 
irfnce.  The  Buhseqiient 
fat«  or  the  ißfiltriite  vnrieä. 
[^Jt  ttiXT  ((o  on  Ut  resorption 
to  suppamtitm. 
{ti)  IttAorption  occurs 
in  Üioae  cases  in  which  tlie 
■ocamalutioo  of  exndato 
between  thrlainttllieof  tlio 
come«  is  not  t-xcessivf,  so 
that  tbe  htineliie  of  the  cor- 
are  not  broki>D  duwii 
reMon  of  it»  presence, 
hence  there  is  nowhere  prodneed  any  destruction  of  the  tissue  of 
comea  iLwIf.  In  tliis  mm  tlm  n^urjiiiiin  of  the  exudate  represeiit« 
Uie  wcond  or  regrt-saive  stage  of  tlio  inflammation,  and  with  it  the 
lorbid  process  oomus  to  s  conclusion.  In  fnvorable  caaea,  when  the 
Ua  I'oURlituttng  Um  exudiito  have  disappf »rod  bj  resorption,  the  di«- 
■pot«  nmy  become  jwrfectly  norntiil  onc^e  more  ami  regain  tlieir 
icj  (healing  vithout  pennitneutseqneliE— i.  e.,  without  opaci- 
ties). Hut  it  niftVBlso  hap- 
pen that  the  stroma  of  the 
cornea  may  not  be  abso- 
lutely deBtroyed  by  the 
deposition  of  the  exudate, 
and  may  yet  hare  experi- 
enced sufth  an  nlterution 
of  its  structure  that,  eveu 
afl«r  the  dti^Appeurance  of 
the  exudate,  it  never  again 
becomes  perfectly  transpa- 
rent. Or  it  may  be  that 
the  exudttlo  dejioeiietl  be- 
tween the  lamella;  of  the 
cnniea  dtws  not  disappear 
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Tm.  v.— OnM»fc  utrm  lit  rm  PMnwtsnTi  9r«0K. 
(A tier  8a«inlKli-) 

Tke  h«»*  nf  thp  Tilcpr  N  f^rm«^  by  an  HccaniitU(i««i  c( 
1..  -ti  Itirir  w«y  *amt-  illKlaiicf  in 

t-  III«-  cornf^i   lh«l   ■•Ijnhi  lli* 

1,.  !   .' iili*f.  wlikh»n- BunwvfliBl  ■       1       1 

r«t»-i  ir.r  -j.i-ii. iiiii.i  r. ftod  BowitiAD'H  uiifmiiraBe,    eomplctclv  "V  resorption, 

but  in  part  bccomcB  organ- 

ixed  and  is  left  permanently  fixed  in  the  cornea.    In  b)»tli  of  these  cases 

the  infllirnte  di»tp|)ears  by  a  process  of  healing,  but  leaves  a  permanent 

[opacity  behini).     AH  those  cases  in  which  renorj^tion  of  the  exudat«  oc- 

[cura  without  breaking  down  of  the  mrnenl  stroma  are  grouped  together 

I  under  tbe  commou  luune  of  non-mppvnUive  kcnttitU. 
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(b)  The  iiililtratiun  gmis  on  to  auppurattofi-,  when  tho  exiidution  ia 
auch  as  to  bo  no  longer  pompntUilc  wirb  tbe  nmink'iiance  of  life  by  tlic 
corneal  ecroma,  go  tliat  tbe  lattor  breaks  down.  TheinHttniTnation  then 
enters  upon  it«  swond  stage,  that  of  siippuratiou,  which  '\a  afisoctakil 
with  a  iociilizcd  ch^striiction  of  the  cornea.  These  cusea  of  keratitis  art- 
known  as  Atift/iuraiive  keratitis. 

The  HHnst  frpqueiit  form  of  suppurative  kemtitis  is  the  corneal  ulcrr 
in  which  the  process  of  purulent  disiiitcgnition  l>eginB  in  tlie  must 
anterior  layers  of  the  cornea  (Fig.  39).    In  tbU  way  a  snpcrßcial  lo«8  of 

substance  is  produced 
which  is  recognizable 
as  a  depression  in  the 
comojU  811  rface.  In 
the  beginning,  tlie  loss 
of  substance  repre- 
sents (inly  thoise  parts 
which  arc  most  mark- 
edly infiltiatedf  and 
hence  are  the  Hrst  to 
break  down.  'Sur- 
rounding these  are  lay- 
ers, which  likewijte  are 
itidttrated  with  tlie  ei> 
udate,  although  not 
to  as  high  a  degree. 
Hence  both  the  floor 
and  the  walls  of  the 
nicer  are  still  infiltrated,  for  which  reason  we  call  it  a  foul  (coated, 
infiltrated,  or  progfe/t:<tve)  ulcer.  Ijater  on  the  infiltrated  portion« 
forming  the  Hour  and  th«;  watl  of  the  ulcer,  so  far  as  they  are  incajtablo 
of  Hring,  are  also  cast  off ;  but  thuac  parts  of  the  corneal  tissne  which 
have  retained  their  ability  to  live  remain,  are  freed  by  a  process  of 
resorption  from  the  exudate  whitdi  infiltrntcs  them,  and  become  once 
more  tranapareut.  Tbe  ulcer  has,  it  is  true,  become  somewhat  larger 
than  before,  hut  the  cloudiness  surrounding  it  has  disappeared;  the 
nicer  huA  ae(]uired  a  smooth,  transparent  base  ond  edges;  it  is  a 
rleanseil  {rryrfntntr)  ulcer  (Tig.  40). 

Among  tbe  clinical  signs  by  which  wo  diagnosticate  an  ulcer,  the 
most  important  is  the  unovennesB  of  the  corneal  surface,  the  latter 
presenting  mlepression  or  loss  of  substance.  In  foul  ulcers  this  de- 
pression is  surrounded  by  oloiuied  corneal  tissue,  which,  moreover,  is 
dull  upon  its  surface;  the  floor  of  the  ulcer  aluo  is  grayand  uneven.  In 
clean  ulcers  the  cloudinea«  »urrounuiug  them  is  very  slight,  or  ia  want- 
ing altpgetber,  and  the  floor  and  edges  of  the  loss  of  sabstonce  are 
smooth  and  shining;  the  ulcer  gives  a  mirrorlike  reflex. 


no.  'W.— Ltinxui.  Cuax  (H  THE  tlKuiuuMivs  SriOK. 
iAn4.'r  Savinittch  ) 

Tbo  bawr  at  ihc  uUvr  la  rijrui'Bil  bj  tlx-  ilenudeil  Umi^lla:'  of  Ihe 
«orn«'» :  a  »llcht  Inerwi«?  Id  tlw  nnmbi'p  nt  (.■"•IIa  tM^wn-n 
(livru  o»ii  Mill  ttv  imutp  "ut.  At  «hi»  nriui.»  Ih)  fit  Ihe  ukt-r 
Uifl  i^iUii>tt<ini.  r.  I"  tH'tfliin'ni:  t»  t^iK  uiil  <ivvr  (li<-  bnsv. 
V fitly  tmiifil  hlnml-Ti-Mrlii  ijj »,  Ij-iiiK  in  the  upjK'r  lEff-n  af 
the  ouru«»,  nia  to  Ui«  ulo«r. 
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Fio.  II.-Cicathix  or  tbk  Corxka.    <.irter  RaMtiiarh.) 

Th*  piilihcliiini,  r,  l9  ev^nrwhere  presifm,  *iiit  orer  thv  df* 
trlx  il  !■  )m-KuUr,  >iLii  tn  place«  (Ht  o»  Ik  tfakkcii^.  BoW' 
mmii't.  turtutiraur'.  b.  Is  wantln«  b1  tli«  BiUt  or  Ihr  el  wrlx. 
Tlw-  tmrt-r  »«rlf  I»  dlKlniniiBned  from  Ili4.-  liwnir  of  tli« 
nr-ririAl  <^<%riiMi  Ijy  It«  d«4uer  abil  1«m  rtKuUr  Utxiura. 


I 


I 


Ererr  keratitis  stipptiratira  entails  a  loMof  enbstance  in  the  cornea. 
This  must  t>e  filiin]  up  iiguln  by  newlj  formed  tiasuo,  in  doing  which 
the  proccM  eutcre  upon 
iU  third  stage — that  of 
eicatriiaiioH.  Thonew- 
Ij  fonneü  tiMtip  is  not 
conu«!  ttKuc,  but  con- 
uactiTe  tiagne,and  isac- 
cordiugly  o|HU|tic  {Fig. 
41).  H<.>nce0uppuratiTe 
Icvracitia  olrays  leavosa 
|>erniani>nt  ojiacity  after 
it.  The  opacity,  tnde«d, 
it  the  principal  clinioU 
sign  of  a  ctc-utrii»  for 
the  corneal  aiirface  has 
completely  rmoqutred 
ila  luster,  becaoM  it« 
epitbeliuni  in  restored  to 
the  nornial  titale,  and  the  excavation  or  loss  of  substance  has  disap* 
peared,  at  moat  a  alight  fiatteuing  of  the  surface  being  pre^-nt. 

RAOapitulatloil.— Aa  has  been  t^tnted  above,  non -suppurative  kerati- 
tis haä  twu  ätoges,  the  stage  of  intiltratiun  and  tbat  of  resorption.  In 
mppurative  keratitis,  on  the  other  hand,  we  distinguish  three  stages  : 
the  «ta^e  uf  infiltration,  tlie  stag»  of  suppuration,  und  the  stage  of 
cicatrizaiion  {reparation).  The  stage  of  suppuration  is  composed  of 
two  periods,  the  progressive  |ieriod  (foul  ulcer)  and  the  regressive  pe- 
riod (clean  ulcer). 

In  the  clinical  diagnoflls  of  the  form  and  the  stage  of  an  inflamma« 
ttoD  of  the  cornea  vo  proceed  in  the  following  manner :  We  first  ex- 
amine the  corneal  reflei.  If  the  surface  is  dull,  tre  are  dealing  tpitk  a 
rertnt  affection^  ami  in  (hat  aixt,  if  there  is  uo  lo^s  of  gub^ta»ce,wHft 
AH  imßUrnie;  but  if  a  loss  uf  stibstaum  is  present,  with  a  foul  ulcer. 
If  the  rurfitre  is  lustrous,  the  affection  is  an  old  one,  and,  if  a  loss  of 
»uMa/ice  is  present^  is  a  cletm  ulcer ;  but  if  no  loss  of  substance  is 
visible,  trf  are  ilenliftq  with  a  cicatrix. 

30.  VasoiUanzatiuD  of  the  Cornea. — In  intfammationsof  the  cornea 
we  Tcrjr  fre<inenlty  obserTC  the  development  of  vossola  which  grow  in 
DpoD  the  contca  from  its  margin.  This  oeours  most  frequently  during 
Üw  process  of  htaling  of  corneal  ulcers.  At  the  time  when  the  ulcer 
begins  to  become  clean,  we  see  vessels  starting  out  frr»m  that  part  of 
th«  limbu«  lying  next  to  the  ulcer.  These  vessitltt  lii>  in  the  luoitt  su- 
perficial layers  of  the  cornea  and  extend  toward  the  ulcer,  whose  edges 
they  stxm  reach  (Kig.  40,  g).  Their  chief  oftice  seems  to  cpnaist  in 
■npplying  the  necessary  material  fur  filling  in  the  loss  of  substance. 
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Tlit'ir  Bilcctit  is  therefore  to  be  regarded  as  u  favoniblc  occnrreiice;  wc 
know  tlint  at  the  spot  where  the  vessels  have  reiichcd  the  ulcer  the 
further  jirogresa  of  the  latter  ig  no  longer  to  be  «pprehend«! — that,  on 
the  riiiilrary,  it  will  thera  entt-r  ii{ioii  the  prnccBS  of  himling.  After 
the  loss  of  siiKstancohas  b«en  tilled  in  the  vesaels  gradually  dUai>i>ciir, 
so  that  a  corneal  eicatrix  conlain.s  fewer  and  fewer  of  them  aa  it  he- 
Ci)nies  ohler.  Xeverth^ilü&a,  the  blood-veaaelB  never  entirely  iligappc&r 
from  the  largo  cicatrices. 

In  other  ciisen  the  formatiüii  of  new  vessels  acconipaDies  the  prog- 
ress of  the  inflnmmatorrf  jirocrsn^  and  hence  beloiigß,  like  the  exndft- 
tion  it«clf,  to  the  cliuical  piutnre  of  the  iiifhimmalion.  Tbo  beet  exam- 
ple of  this  is  afforded  hv  llie  vascuhir  form  of  parenchymatous  keratitis 

A  kind  of  vaacularizaiion  differing  from  both  of  the**  varieties  Is 
that  whiuh  forms  one  of  tlie  symptoms  of  pimnua.  Uere  the  VHS^ela 
do  not  lie  in  the  coniea  itself,  but  in  a  newly  formed  tiwue  which  is 
deposited  upon  the  cornea  and  of  which  they  form  an  essential  constit- 
uont  (Fig.  27). 

It  is  very  important  to  determine  the  sitmitionoi  the  vessels  in  the 
cornea — fliat  ia,  whether  giiperßcial  or  dec|j — gince  by  this  fact  alone 
wo  can  often  diagnosticate  what  sort  of  kerutiiis  we  are  confront»^ 
with.  Tlio  ty[»e  of  »uperlicinl  vascularization  is  afforded  by  panntis, 
that  «f  deep  vascularization  by  keratitis  parenchyma tosa. 

The  signs  which  »Ttahle  \\s  to  distlngtiiah  the  two  kinds  of  raaculari- 
zatioD  from  each  other  may  be  contradted  m  follows: 


{Fig.  «) 

spring  from  til e  network  of  mar- 
ginal loops  of  the-lirabiis,  and  can 
tlierefon*  he  fidlowed  from  tlie  cor- 
nea into  the  limbn?,  and  thence  on 
to  the  veaaels  of  the  conjuuctiva. 

On  account  of  their  superficial 

jKisition  are  clearly  visible  and  whIE- 
dcÖDcd,  and  have  a  vivid-red  color. 


The  vessels  brunch  in  an  arbo- 
leioeni  fashion. 


DeEPLT    KITCATED    V'tSSELlJ 

(Figs.  43,44) 

spring  from  the  vossels  of  the 
sclera  close  to  tho  margin  of  the 
cornea,  and  hence  apfwar  to  come 
to  an  end  suddenly  at  tho  limhns, 
as  thoy  diäappear  behind  the  latter 
to  enter  tho  sclera. 

Are  not  distinctly  recognizable, 
or  are  even  nnrecogniüable,  except 
as  a  diffnae  re<l  cnIoratl(»n,  and 
have  a  dirty-red  (grayish-red)  hue; 
the  reason  for  both  of  these  appear- 
ances being  that  the  veiüsels  are 
veiled  by  tho  clouded  luyers  of  cor- 
nea lying  in  front  of  them. 

The  vessels  form  fine  twigs 
which  run  pHnillcl  to  each  other 
(besom  form  of  branching). 


I 


DISEASKS  OF  TOE  CORNEA- 


141 


The  «nrface  of  the  eoniea  is 
uiHJTen,  from  tfar  fuct  that  tlie  vps< 
sels   niM  np  the  epitbelium   that 

I  directly  orer  them. 


Tho  surface  of  the  cornea  is 
lustcrleas,  it  is  true,  but  not  un- 
even. 


/ 


nm.  M:— BtfrmtrtruL  Buxin- 
•Utat«»  t. 


no.  A  -Dnp-Lvnm  Bi.m>i>- 
rciuuujt  ut  I'amcxi-rvma- 
Toi^a  KEiuTrTU.  M«icuUt«d 
1x1.  Rvccat  «WN  wlUi 
ppoicnUfa.'  bnwdihiir- 


Fin  M.— I>*Kr-[.Tnni  Rt/OD- 

TO^'SKKUTITH.  UB«DUted 
«xl.  oil]  case  «Jut  Imam- 
lilCF  brnbrrhtn;  of  rMwIa. 


Partittipatioii  of  Nei^hborin;?  Organs  in  the  Prooess.— Every  kera- 
titis ia  BCCoui]*uiiic-tl  hy  inllitniniiitury  t;yiiii<toinä,  the  mosi  imporurtt  uf 
«bich  »^ 

(a)  The  ittjrc/ion  of  the  blixxJ-vcsselB.  The  chamct eristic  mark  of 
corue«!  inflammatinn  is  ciliary  injection.  When  the  intltiniinatioQ  is 
graol,  conjiincrli%'al  injection  also  inukf«  its  apfU'arHiu-p,  ami  may  con- 
ceal the  ciliary  injection  to  a  greater  or  less  extent.  \'ery  violent  sap- 
puratire  iDflammationfi  of  the  corneA  are  accompanied  by  (pdeinatouB 
svelliiig  of  theroiijrinctiva  and  ev«n  ttt  the  liila. 

(A)  Tho  iris  and  even  the  ciliary  boiiy  become  inflamed  in  caao«  of 
marked  keratitis,  so  that  we  «ee  the  «ymplonie  of  iriti»  and  iriJoc.yvUfU 
set  in  [sw  %^ft7  and  titf).  The«e  a(Tuni[)Uiiying  in^amniatiuiiB  m»y  be 
inteniw  «nough  to  bring  about  the  deütrucüon  of  the  eye. 

(c)  Htipopyon  *  is  the  acciimiilation  of  a  purulent  exudate  ut  the 
bottom  of  the  anterior  chamber.  It  forms  a  frequent  symptom  in 
keratitis  RuppiiratiTa.  We  then  find  collected  in  the  lowest  portion  of 
ibe  I'hHrnlh-r  u  yellow  mass  wbich,  l^ffaiise  it  is  fluid,  is  llniitt'd  above 
by  a  horizontal  line,  and  for  the  same  reason  is  seen  to  change  itd 
place  and  w«k  the  deeper  portions  of  the  chamber  vhen  the  head  is 
moved.  In  oiher  cases  ibe  maw  is  viscid  or  judUoeoiis,  so  that  when 
f^-en  from  in  front  it  has  a  border  tliat  is  cnnvex  upward,  or  it  lii-s  quite 
like  a  solid  ball  at  the  bottom  of  the  chamber  and  does  not  change  its 
position  with  the  moveraeute  nf  the  head.  The  qiianlily  of  the  pus 
prodaoed  in  thin  way  varies  greatly,  ranging  from  a  scarcely  iH-reeptiblc 
creoceot  lodged  in  the  lowest  »inns  of  the  chamber  np  to  masses  of  such 
sis«  that  the  entire  chamlwr  is  filleil  by  the  hyjMijiyoii.    Hypopyon  may 

*  Front  imi,  briiesth,  aod  »iW.  [>us. 


IW 


DISEASES  OF  THE    KYE. 


Jisappcar  by  resorption,  this  iirocess  taking  pliice  the  more  rapidlv  the 
moro  fluid  the  hv]>opyon  is.  Pretty  thick  masses  of  exudation,  may 
become  organized  und  load  to  occlusion  of  the  pupil,  or,  in  rare  cases, 
to  adhesion  of  the  iris  to  the  posterior  surfw^e  of  the  Crimea. 

((/)  The  subjective  phenomena  associated  witli  keratitis  are  pain 
and  p]]olophohil^  together  with  the  lachryniation  and  blepharogpaem 
vhicb  these  conditions  cause,  and  aUo  disturbance  of  vision — symp' 
tomB  which  ore  met  with  in  very  varying  degree. 


The  hiatohgifxif  pnwmm  occurring  in  inflHinranlmn  nf  thp  comm  have  hppn 
the  subj«^!  nf  the  mtiat  xciücrn;^  invi^alijfatiün?,  ami  f>iK'C?iiill,v  of  iurfstigutiutiH 
cxptiriuieiilalt;  conducted,  bccause  tlie  attempt  whh  mudc  to  study  in  this  Strld 
the  prubk'm  of  inflammation  in  freneral.  Kor  nuch  »tudie«  the  conie«  ii«  \tM' 
ticulHrly  wln)>ti-<I  oik  anmiint  at  llR  truDtparency,  and  alan  on  accouot  of  the 
charftct<fri»tic  form  of  the  fixed  elements  of  it«  tütimi'.  Tlierc  in  do  doubt  thnt 
in  every  kpmlitis  thrw  nocursanintTt-asi'  in  Ihi-  iiumln-rur  tlifevlluiiirfilvmvnlM, 
wli'jKc  liC'L'uumhitiua  ciium.-i*  the  rlaiidlnetts  of  the  ci^rnen,  vittible  to  the  nnked 
pye.  And  finally,  if  very  considi-rablc,  terminate-«  in  the  foniiation  of  piw.  Nevrr- 
rlielfsi*  i>l)Hon'ers  roulri  not  agn'e  as  to  tliL-  suurco  of  IIil-  hl-w  cells  whirli  maile 
their  «piiearaueu  iu  tlic  wmii-a.  Sunn-,  the  leader  of  whom  wa»  Cohnlicini, 
look  iipoii  them  **  white  blood  corpuscle»  which  have  migniicd  into  the  cornea 
from  the  vi-sst-U  of  the  eiirncal  margin,  (tthem,  and  esiwcially  Strirker,  ron- 
wdtr  thorn  derivpd  Irom  ait  inrrcuAe  in  number  of  the  oornial  fixed  a?ILi  of  th« 
cornea.  It  is  certain  thnt  both  process*«  ocenr.  althmigli  a  liiffcniit  signilreainx- 
attaches  tn  thu  two.  Whi'mver  an  irritant  produc-live  of  iiitliimmtilion  aflert« 
the  furiK-a  iiuniLTou»  wliilt*  blmid  corpuHt-Ie«  waiidrtr  into  the  latter.  The«; 
are  derived  from  two  Eourcv»:  lu  part  tbiv  ori^dnate  fn>m  tlic  ronjunetival 
sac.  getting  from  there  inin  the  affiTled  region  oT  the  cornea,  bccanec  the  epi- 
thelinm  hert-  is  laKking:  in  part  tliey  arise  from  the  vessela  of  the  corneal  roar- 
gin,  from  which  they  make  tht-ir  way  bi-twwn  the  lamelhe  of  the  cornea  until 
they  rearh  the  inflimied  Rpot.  The  eelU  derivi-d  from  the  rorneal  mai>;in  in 
tertnin  ens««  form  a  ring  chaja'd  iiifiltratüm  (invasion  ring)  alwut  the  di»iea«d 
area,  givinß  to  the  latter,  ej^in-eiftlly  in  the  ease  of  iiltni«  MT|ienit,  a  eheractcriMic 
appenmnce.  The  while  blood  corj>u»cles  (hat  have  emigrated  from  the  net- 
work  of  iiinri;inftl  veweli  inlu  the  eomea  form  the  mnln  ma«  of  the  exudate. 
Oo  the  iitlier  hand,  the  fixed  cornt-iil  t-urpiincle»,  while  tiikin^  but  an  insignifi- 
cant imrt  in  I  he  formation  of  the  exudate,  do  produce  by  their  proliferntion 
iniiHt  of  Ibe  maleriul  fur  tliu  refmrative  proeetut,  that  follow»  the  inflnmmation, 
arid  which  resulta  in  the  development  of  new  tisxiie. 

In  I  he  hfiiUng  of  the  loas<>s  of  substanee  produced  by  inflammation,  the  re- 
generation  of  the  e^iithelitim  and  the  rpgeiiemtiori  of  the  xtnima  of  the  c*Jmea 
rec|UJre  wimmte  comtitleratiyn.  The  epithelium  of  the  cornea  is  replaeed  by 
the  growth  of  the  epirheliimi  from  the  edge  of  the  ulcer.  Losses  of  ^ubstatwes 
whieh  ntTüCt  the  ettitliulitim  only,  heal  with  n  fx-rfect  restoration  lo  the  normal 
i-tsto  aud  without  leaving  a  pernianeut  opacity.  On  the  other  hand,  every  loaa 
of  subftlanee  of  the  corneal  f^tromn  '»  filled  up  by  cie44trieml  tiit«iuc  vhlch  fomis 
from  the  lK»ltom  nud  »ide»  of  the  ulcer.  Tlie  chief  [uirt  in  this  is  taken  by  the 
BirJ  evllit  of  th"  cornen  in  the  immediate  neighborhood  of  the  ulcer,  as  thcM 
iiicreflitc  by  divlaioii,  and  llie  cells  which  thua  ari»e  gntw  iuto  connect ive>tls8ue 
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Thetlsrae  tliiia  fomicd  i»,  howcrpr.  «wcnliullv  dilTiirpnt  rrom  the  normnl 
liiMiiu  at  tim  cornea  (Pig.  42).  The  regular  arrangcntcut  of  the  nnrnml  fibers 
fettle  cornea  U  wnnting.  an«!  »o.  too,  nn?  the  stellntel}-  brnnclied  Oxed  coru4?Hl 
rnr|iiuc1pfl,  wliicli  mrr-  n-pliiCL-d  hy  orOiiiar}'  connect ivu-tiMUi;  cell».  Buwnuin'a 
mvmlinine  iVig.  41.  A>  in  tipvrr  r«x<^nemteil.  TIte  epithelium  (Fig.  41,  t)  Itrncc 
]\v\  4irrrTl5  upon  the  cicatriciAl  tiiwiie,  from  whirh,  bcinß  thinner  in  some  pJHce« 
■n<l  thiirkFr  in  otbvni,  it  is  Kt?iiiiratL>il  hy  an  irrrgulttr  liiir. 

A*«  roasequetwe  of  th'e^e  {»eculinritie«,  the  cicnTricial  ti^xit:  ucm  poeeetBra 
the  prffi-ct  Inuispwvncv  of  the  nonual  cornea,  and  is  h^^cp  r^cognizAble  ettu 
with  Ihr  nakfd  rye  ns  an  opitrity,  .\ftpr  having;  cxisU'ii  for  a  loii;^  titiiL*,  thtt 
trxlurv  of  ibv  ricatricial  tiMUe  ajtjiroxi males  bumewhat  inor«  closflj  to  the 
TTfTular  •tmctarr  of  the  cofnvsl  tinnue.  [l  accordingly  guian  in  lniDf>par«ncy, 
aad  a  "rleariug  up"  of  the  o)MM*tty  i«  oliM-rved  tu  take  jilitcrc — a  pruc-fsM,  how- 
«irpr,  wbkh  never  get«  to  the  point  of  producing  »  romplcte  diMippraninoe  of 
the  opacity  except  in  the  case  of  ipiite  Mnnll  und  »u)»f>rficiAl  doAtrifc«. 

In  deep  luui-s  of  aubf'laiii-v  th«.-  n-storatian  of  (lie  normal  ppithetial  Rnating 
doe»  not  delay  nutkiuff  its  ap}ieanitit:f  until  tlio  ula-r  itm-lf  lias  been  completely 
Alt«4  up  by  cicatricial  tJMUc.  Od  the  contmrj,  from  the  moment  when  the 
nloor  kaa  become  clran  the  ppillu'liiini  he^'titt  tn  gmw  over  th(^  latter,  nnd 
llMMie  bt^n»  to  covrr  it  at  a  time  wtien  there  is  no  dcHtrif-iul  tissue  present,  or 
only  •  very  tbio  layer  of  it  iFi^;.  40.  at  h).  At  thi»  time  thv  ulcer  (on  hccouuI  of 
the  afaaence  of  o]Mque  rientririul  tiaMuoj  is  still  alrooxt  romplelcly  transpuront, 
■ad,  u  e  conscquenet'  of  the  rexloretion  of  the  epithelial  rorerin^.  in  Mnnulh 
and  «hintn;;.  Thf;  formation  of  cic«tricial  t)**iie  now  tfoen  on  Ix-ncalh  iho  epl- 
tlirlhini,  and  by  IhiR  pmccss  the  latter  is  jrrudmilly  lifU'4l  up  to  its  normal  level. 
Id  pr\r|*<»dioD  nr  the  layer  of  cicalrti-ial  liesue  breomi'»  lliieker,  the  dp;n^-c  of 
Opacity  naturally  incr^AB«!«:  but  it  would  be  a  very  gTfAl  mistake  for  the  phyni- 
ria»  to  conclude  from  tlii»  fact  that  the  difenxe  van  ndvimrin^. 

Tti»  »igju  lieftHv  giren,  liaving  ri-gard  Ut  changes  in  tlie  luxter,  evennrKS  of 
■nrfuv,  and  transparency  of  tins  cornea,  serve  for  the  tlitifN»*!'  of  the  variety  of 
mraeal  dtM>a>H?  thut  is  pre^at.  They  are  not  ulwuys.  lo  Ih-  ^ure,  found  com- 
Inned  1b  a  manner  hk  schematic  ai  hiu*  been  represcnled.  8«mip  exaniple«  may 
«how  In  what  way  exceplion«  to  tliem  occur.  The  opacities  thftt  are  prest-nt 
wpon  tlie  coritca  may  1«  old.  and  yet  Ihe  coinen,  becinisc  of  a  coincident  in- 
Cfraee  of  tension,  may  look  dull  nnd  '(tippled.  The  Mirface  of  the  coraee  i»  not 
alwaTK  «miMith  when  thiir  are  infiltrolc«.  nor  yet  when  there  are  clcfttrtoe*.  In 
tt»  case  of  inältrates,  a  bulging  forward  of  the  wirfacp  of  the  rornea  often  takes 
pUoe  OD  account  of  the  depntiition  of  an  excetwive  quantity  of  exudation;  in  the 
cwn  of  cicatrice«,  on  the  other  hand,  a  fliittening  may  tnke  pince  in  consequence 
rtf  an  insufficient  fliliup  in  of  the  low  of  sulwtBncf.  In  dmibifnl  niw«,  we  munt 
f«kc  still  other  fartoFH  inio  considemHon,  whifh  may  furnish  points  that  wilt 
r«tabli«h  oiir  diagnoMo.  Tlin».  in  Ihe  ca«e  of  a  cicatrix,  the  outline  of  the 
o|wcity  i»  commonly  better  defined  thnn  in  the  cnse  of  a  rwent  opacity  dne  to 
inll«mmati«n,  Thf  rainr  of  the  latter  form  of  ojiarity  varie»  from  gray  to  ycU 
Innifth  whit*-  and  to  yellow;  cieatrices.  on  the  contrary,  present  rather  a  pur« 
white,  or.  if  thin,  a  blniith-whttc  hue.  llwent  inllnmmnlory  proceste»  arc  aiwo- 
clfttM  with  attendant  inflammatory  Symptoms  (eJÜary  injection,  etc.),  which 
an*  wanting  in  the  rJifw  of  ciciil rice?*.  By  putting  all  these  facts  together  (he 
right  dinirn'Miri  ran  almo«t  alwnyA  be  niitde. 

Fluorittciu  ii  U8cd  to  make  oi^re  appan-nt  tliosc  spots  upon  the  cornea  that 
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w  d(.-stitute  of  epttb«Ufi)  covering  (erosions  «ml  ulct^nt').  If  &  ooe-fier-c«at  «>• 
lutjnn  of  iwta.<i:<iiiim  fluHrpHoin  U  ttuitillt'd  intfi  lh(>  ronjunctirnl  wic,  flo<)  Itu-o 
wa»hv<l  out  »gaiD  whli  wiitcr,  the  hi^^lily  6uurei>cvQt  liijuiil  peiu-lrnU'«  sok-ly 
into  thoHO  jHirtiuii»  of  the  comc-a  thiit  are  iin protected  hy  eiiithelitim,  and  »uch 
portiuna  caiisL><)U(;ritl>'  nrv  stHinccl  u  vivid  f^wn.  I  uav  tluR  Diptliud  in  clinical 
instTUCtion  lo  iiiukc  eniall  Io^-mts  of  cpitlivliuin  more  [jliiiuly  vUiblu;  l>ut  for  the 
actunl  dia^nnsis  of  doftifia  of  t\\v  wirt  it  is  not  ncccMnry. 

The  erudatvMi  ii,to  the  anterior  rhamiier,  which  »ccotnpnnios  everv  well- 
markod  kc-mtitifi.  d<-p4iiidti  upun  the  fuct  that  irriumt  «ubAtaticen  from  thv  tn- 
fluned  comen  difTu.>^  into  tlic  otjuouu!)  and  then  act  upon  the  rcasfU  of  the 
uvt'R  (i.  e.,  the  iria  niid  ciliary  Ijody).  At'  Iho  lir»t  reMitt  of  ihiH,  the  Hqiicous, 
wtiich  under  normal  ruitdiUoD»  coDtAiDt  only  a  triiice  of  albumin,  gels  to  cun- 
lain  3>ich  «n  aniount  of  it  that  a  Ijiytr  of  flhrin  b  prrcipitnted  u|>on  the  po«Uf- 
riur  surfnL-u  of  the  rortu'ii  und  ofli-u  iJhu  upon  the  uiiterior  vurfncc  of  the  iris 
(Pi^.  9U  und  US).  Ill  i^uch  ca«es  the  cornea,  in  addition  to  the  circuniacribed 
opacity  that  corrcR)>onüit  to  the  nnA  diReas^d,  preKonlH  over  its  entire  extent  « 
deiieat«  diffused  cloiidinpss  produred  by  the  layer  of  eicudalu  upon  il»  posterior 
surfuee. 

When  the  irrilnling  mibstunres  pn>ducfd  l>y  the  inäuoinialiou  arc  tnich  fiii  to 
excite  H  morv  iuleu^t-  iicliuii.  liMicueytoi  x^oi»  out  in  considendiLe  <|uaiJtitii-8 
from  the  vcwfeU  of  the  iri»  and  ciliiiry  body,  and  cauce  a  cloudiness  of  the  atiue- 
ous,  in  which  they  hecnme  HiiRpendcd.  l^aler,  by  sinking  to  the  bottom  of  the 
anterior  ahnnibcr  tlicst!  ccIIh  form  the  ftypt^iytm.  The  hitter,  therefore,  orijji- 
DAtes  uot  froo)  the  cornea,  hut  from  the  vesselii  of  tJie  uvea,  ua,  indeed,  is  also 
apparent  from  iTte  fi^t  that  many  of  the  piM  rorpuM;les  contain  pigineni  gran- 
ules, which  they  hiive  triinnprirled  with  them  fniin  Ihc  tnflimed  uvea. 

Since  the!  hyiiopyoii  hus  this  origin,  wp  unricrstiind  why  it  i«  found  to  be 
free  from  pun  cocci.  It  is  owing  to  this  freedom  from  permH  that  the  hypo- 
pyim  in  tolerated  by  the  tinsuL-«  bordering  tliip  untfrinr  rhnmber.  and  prodnee*  no 
Rpecial  reaction  in  them.  If  ordinary  pu»  cunliiininf;  cueci  is  Injuetcd  inlo  the 
anterior  chsmber  of  n  nihhit,  the  eye  is  rapidly  di-nlroyed  hy  panophthidtiiitis. 
Bui  the  pus  that  eon>«l itult-s  a  hypopyon  is  not  only  tolerated  by  tlie  eye  with 
impuuity,  but  can  even  utider^  iibitorption  without  leaving  any  injurious  effeclfi 
behind. 

Thp  ranrptinn  of  I  he  hypopynn  1«kcs  place  chiefly  thrmigh  the  me«bwork 
of  the  liKHOieotuni  pectinatum  (^  Uü).  The  ni]ii<lily  witli  which  ahHorplion  pro- 
ceeds »■arie»  exceedingly.  In  many  ca^cB  a  hypopyon  of  considerable  nizc  die- 
appear«  Ht  completely  that  after  twenty-four  hour»  scarcely  a  truce  of  it  U  to  he 
found ;  in  other  caüeit  tJie  hypopyon  n'midns  lying  at  the  bottom  of  the  chatn- 
bcr  so  long  that  it  become«  organized.  S<imeliiues  we  oljservc  n  rapid  alterna- 
tion in  the  height  of  the  hypopycm  which  lit  time»  dccrense«,  and  agaio  incntaw» 
once  more. 

Subdivision  of  Ktrtititix. 

31.  The  suLdiW^ion  of  keratitis  into  kerHtitissupimrutiva  and  kera- 
titis non-siippurativft  eorrespoudg  moet  fully  to  practicrtl  iwjuiremont». 
Kvory  «tippurative  kenititis,  since  it  ü  associated  with  destruction  of 
corneal  tissue,  leaviM  iK^hind  it  a  permnnent  opacity,  which  in  many 
case«  injuriously  affects  the  visual  power.  On  the  conti^ry,  so  lonp  a« 
purulent  disiolution  of  the  cornea  has  not  taken  place—tbal  is,  in  uon- 
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mppiirative  keratitis — h  com|iIctc  resloration  of  it«  transparency,  and 
^vich  it  of  the  normal  power  of  vision,  i^  posBible,  and,  in  fact,  often  doe» 
CO  place.  SloFPOver,  tho  above  subdivision  also  correspouds  to  the 
mtml  diaructvrs  of  the  corneal  inflammations.  For  it  is  not  merely 
r^  matter  of  accident  whether  an  infiltrate  in  the  cornea  goc»  on  to 
iiipptimtion  or  to  rcaorptiou.  On  the  contrary,  the  forms  which  tend 
to  tho  production  of  Bnppuration  ordimirily  present  from  the  very  be- 
ginning charui-ter»  dilTering  from  IhoBc  borne  by  forms  in  which  there 
no  progrew  toward  suppuration,  so  that  these  two  categories  are  dis- 
tioct  not  only  in  their  consequences  but  also  in  their  clinir»)  aej^ect. 
Tv  each  of  tho  two  categories  a  number  of  different  forms  belong,  the 
toai  important  of  which  are  set  forth  in  the  following  lial : 

Ktratiiit  Suppurativa. 
I.  Cleer  of  the  cornea. 
3.  ITIcas  serpens  coriiete. 

3.  Keratitis  e  lagophthiilnio. 

4.  Keratomiilacia. 
A.  Keratitis  nenropnralytiea. 

Kfratiti*  yon-S\tppHrativa, 
(a)  Superficial  foriiui. 

I.   Pannus. 

%.  Keratitis  with  the  formation  of  vesicleB. 
{b)  r>eep  forma. 

3.  Pan>ncliyTnntoae  keratitis. 

4.  Llee]i  keratitis. 
9.  Hclerofiing  keratitis. 
6.  Keratitis  starting  from  the  posterior  surface  of  the  cornea. 


A.  ScrFvitATive  Keratitis. 

1.   llcer  of  tf/e  Cornpa. 

32.  SjTBptoms  and  Course. — Kvery  ulcer  of  the  cornea  develop« 
101  a  Buperlicially  diitposed  infiltrate.  In  the  bcj^nnlng  wc  find  one 
'■pot  npon  the  cornea  cloudy  and  tlio  surface  over  it  dull  (infiltrate). 
Theo  the  epithelium  exfoliates  opon  the  surface  of  the  affected  spot, 
and  aoon,  by  the  breaking  down  of  the  most  strongly  inliltratcd  por- 
tions of  the  «'orneft,  a  los«  of  siilwtHnee  forms  in  the  ])arenchyma  of  the 
>mea,  to  that  an  ulcer  ii  produced.  This  is  at  first  surrounded  by 
infiltrated  portions  of  thecomea — Jifact  whi«;h  we  recognize  by  the  base 
of  the  nicer  being  gray  and  uneven,  and  its  walls  likewise  gray  and 
plodded.  The  walls  of  the  ulcer  are  often  surrounded  for  qnite  a  dia- 
[tsnce  by  a  gray  area,  or  slender  gray  striee,  extending  from  the  ulcer  iu 
10 
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different  directions  into  the  transpartriit  norrn-a.  This  is  «n  unclean  or 
progressive  nicer  (Kig.  ytt).  lu  a  favorable  imlsi',  oal}'  so  iiimrh  of  ihc  o«r- 
neai  tissue  bnmkti  down  during  the  further  progress  of  the  disease  h8  wu 
from  the  \'erv  beginning  too  strongly  infiltrutud  Uilive.  In  this  ca«eche 
tili^er  rapidly  ixscomcs  clean  withoutattuiTiiiiggrcut  dimenstunä.  Bui  it 
very  often  happens  that,  siuiultaiieously  with  the  breaking  down  of  the 
piirts  that  are  most  strongly  InftlCrated,  the  inlhiinuiatory  chiudinc« 
kt'r[m  Hproadiug,  new  portions  of  the  cornea  being  cun»tjintly  altat-kvd 
by  the  indltration.  And  since  these,  too,  break  down  into  pus,  the  ulcer 
grow«  constantly  larger.  This  progre^ive  growth  of  the  ulcer  take« 
place  sometitnea  more  in  the  direction  of  it«  depth,  sometimes  more 
along  the  surface,  lu  the  former  case,  perforation  of  the  cornea  is  to 
W  apprehended ;  in  the  second  case,  larger  und  larger  areas  of  the 
cornea  may  \w  deittroyod  and  thus  extensive  opacities  b»  pnxtueed. 
IVogresfiive  growth  along  the  surface  often  takes  place  chiefly  in  one 
direetinn — a  f»ot  which  can  be  easily  recognized  by  a  particularly 
niiirkeil  gray  cloiidinetu),  or  even  a  ycUow  cli>udiiies&,  of  tlie  nicer  wall 
on  the  corresponding  side-  It  may  even  happen  that  the  nicer  kcepi 
constjintly  aftvHiicing  in  one  direflion,  whilä  on  the  opposite  side  it 
heal»  juHt  as  fast,  so  that  it  gous  ent-ping  over  the  cornea  {»erpigi- 
nous  *  ulcer). 

The  progrPRsivo  stage  of  the  idcer  is  aeoompaniod  by  symptoms  of 
irritation  like  citiiiry  iiijection,  Jtichrymatiou,  photophobia,  and  jiain, 
which  not  infrequently  reach  a  considerable  height ;  moreover,  in  this 
slHgo  hypera»mia  iiud  evon  inflniiiniation  of  the  iris  make  their  api»ear- 
ance  (evidenced  by  turbiiiity  of  the  aqueous  humor,  hypopyon,  dis- 
coloration of  the  trie,  contraction  of  the  pupil,  posterior  synochi»). 
Tliere  are,  however,  cases  of  ulceration  in  which  the  irritative  symp- 
toms are  very  slight,  orare  wanting  altogether — cases  constituting  what 
are  called  torpid  or  asthenic  ulcere — which  nevertheless  may  be  Teiy 
dungprouft. 

Wlien  the  inHllration  has  ßnally  come  to  a  standstill,  the  ulcer 
enters  upon  its  regrtgsivt  stage.  The  tissue  that  has  been  destroyed  ts 
cast  off,  that  which  haft  not  been  destroyed  becomes  transparent  once 
more  from  resorption  of  the  exudate.  The  ulcer  "cleanses"  itself 
(Pig.  40).  A  clean  ulcer  presents  a  smooth  base  and  edges  with  little 
or  no  opacity,  and  is  chiefly  to  be  diagnosticated  by  the  excavation  of 
the  surface  of  the  cornea,  which  we  recognize  when  examining  the  cor- 
neal rellex.  In  proportion  as  the  ulcer  becomes  clean,  the  associated 
symptoms  of  irritation  disappear. 

After  the  ulcer  has  beconio  entirely  clean,  cicatrization  begins. 
Vessels  extend  from  the  nearest  portions  of  the  limbns  to  the  nicer, 
which  latter,  in  consequence  of  l)ecoming  filled  with  the  opaque  mass 
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of  Ü1D  cicatrix,  becomes  again  more  clouded,  but  at  the  siime  time  oon- 
•tttnClj  shallou-er,  imtil  t!iiull>  it  rcaclic»  the  k'Vül  uf  the  luljaccnt  nor- 

f  niftl  cornea.  Not  infrfqiiontly,  however,  tho  new  fonnaciuii  uf  the  cica- 
tricial nuua  cornea  to  a  atauUstill  b^rfore  the  logs  of  substiitice  has  hern 
quite  filled  up,  ao  that  the  aurfiicu  of  ihe  cic^atrix  renminä  [)eriDiinenlIy 

[«  Ultle  fankeu.  When  such  ciculrices  are  small  tbey  are,  on  occouut 
of  the  tbinneM  of  the  cicatricial  ti^ue,  altnogt  or  quite  transparent,  and 
di6>::lai<sc  their  prewuce  by  a  flatltiiiing  u(  the  conic«  (conieitl  ftuvt),  only 
di»cemible  uiwii  examination  of  the  corneal  reflex.  On  the  other  hand, 
cicatrices  Dot  iufrequently  occur  n-hich  project  above  the  level  of  the 
mrrouatliiig  coruea.    Such  arc  the  cases  iu  which  the  coruca  at  the 
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fta.  «.— KsatncTTuu  phoddcbp  n  am  Vlckk.    XAgnlflrd  !D  x  l. 
lUnned  cikI  proUiiridttr  df-ainx  to  dJNtlnKiilohr-d  hj-  Iik  drnivT  li-xlon-  fmni  tbr  «dj^oml 

MO«n«l  C«m«K..  Tbi>  i-fitlll-'lliilli,  r.  'n%-l-  II  !■  1l>1>'k<-iii'>l,  nlillx  n'-ujiiuiH  tlii-IIll>r«lli-.  h.  la 
Wllw  On  tbi-oUirr  boBil.  iH-nn'nicI'*  nM-nitirauv.  d,  wiUi  U<  vflUK'lluui ,  la  errrjwtwnt 
fnwwk-a  proof  Uiat  Ui«  ulcrr  hu  noi  pcift>nttmt. 

'baee  of  the  ulcer,  having  become  thinned,  does  not  offer  resistance  to 
'  the  intis-ocular  pressure,  and  bulges  forward.    The  bulging  may  disap- 
pear, oving  to  the  contraction  of  the  cic-atritiial  tissue ;  but  it  may  aUo 
tin  permanently  {rctactic  cicatrix,  keratectasia *  ex  uk-t-n',  Fig.  45). 
formation  ofectactic  cicatrices  i«,  however,  of  much  more  frequent 
focenrrence  after  perforation  of  the  cornea. 

33.  Perforation  of  the  Cornea. — Tlie  counte  whicli  an  uUrer  takes  is 
much  more  complicated  whfij  the  latU:!r  perforalt-s  the  cornea.  Per- 
fomtion  takes  place  when  the  ulcer  hrus  peiiutnitod  down  to  the  deepest 
layers  of  the  cornea.  The  patient  Bitddeiily  experience«  viulent  pain, 
[wad  feels  a  hot  liquid  (the  wpieous  humor)  gushing  ont  of  the  cyo, 
iftfter  which,  not  infrequently,  the  severe  pains  previously  existing  eub- 
ride.  IVrfomlion  may  w^cur  gpnutancKuiply  or  in  coiiw^ipienv*  of  a 
sudden  infn'use  of  i)u-  iritra-oeular  pre.>t>iure,  euch  as  may  be  caused  by 
bodily  exertion  (even,  for  example,  stooping),  or  by  coughing,  sneezing, 
•orewing  together  the  lids,  crying  (in  children),  et*.  The  increase  in 
intm-ocnlar  pressure,  which  tlcvclojw  under  these  circumstances,  is  to 
jbc  rrferrod  to  two  causes:  it  is  partly  a  result  of  the  increase  of  blood 


*  Krotn  W^ot,  horn,  ruid  fvrani,  (Ustralion,  from  iwrtlpttr,  lo  Mrrlch  out. 
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pressure  (from  the  stmining  of  the  mtiscles,  ami  also  from  congestion 
in  the  district  druiued  by  the  «uperior  vena  cava),  partJy  produced  by 
direct  coinpresBion  of  the  cycbull,  and  purliculnrly  by  the  pressure 
which  the  ocular  nuiscleä,  and  especially  the  orhiciilaris  palpebmnitn, 
at  such  times  exert  upon  it.  The  perforntiou  produced  by  such  cause» 
may  develop  with  violent  gymptome  and  eutail  very  dauiaj^iiig  results. 

After  perforation  had  occurred  we  iiiul  the  anterior  chauiljer  obliter- 
ated in  couaequencc  of  the  escape  of  the  aqueous  humor;  the  iriä  and, 
in  the  regiou  of  the  pupil,  the  lens  also  are  applied  to  the  posterior 
surface  of  the  cornea.  If  the  aperture  made  by  the  perforation  h  of 
suitable  position  and  size,  we  see  lying  iu  it  the  iris  which  has  been 
swept  itito  tho  wound  by  tho  jot  of  escaping  aqueous.  The  eye  feels 
quite  soft. 

Perforation  is  often  preceded  by  a  keraiocde*  For,  Dosoemet's 
menibrane  bfing  distinguiuluKl  by  the  great  resistance  which,  in  eoin- 
pariaon  with  the  corneal  lamella?,  it  offers  to  the  infiammatory  procew, 
it  often  happens  that  the  stroma  of  the  cornea  is  destroyed  throughout 
it«  entire  thickness  by  suppuration,  while  Desceraet's  membrane  still 
remains  resistant.  Iu  that  case  it  is  protruded  hy  the  intra-oculnr 
prosaure  under  the  form  of  a  transparent  vesicle  which  is  visible  upon 
the  floor  of  the  ulcer,  or  which  may  oven  project  above  the  level  of  the 
afljacent  cornea  (koratooelB  or  de&cemetocele).  Wlieii  this  vesicle,  too, 
rupture»,  the  perforation  becomes  complete.  Sometimes  the  ulcer  heal« 
witliont  the  keralocele  either  rupturing  or  beiug  flattened  out.  The 
latter  then  remaiua  permaiienllyuuder  the  form  of  avp^irle  which  pro- 
jects above  the  surface  of  tlie  cornea,  and  which,  iUelf  trans^Mirenti  is 
■nrroundeil  by  a  nloudy,  cicatricial  ring. 

The  direct  (ffed  of  a  perforation  upnn  the  course  of  the  diseMe  is 
for  tho  most  part  favorable,  inasmuch  ns  not  only  the  pain  and  the 
other  syniplonis  of  irritation  abate,  but  the  progress  of  the  ulcer  also 
is,  as  a  ruhf,  anväCed,  ami  the  ulcer  rapidly  becomes  clean.  The  reaKon 
for  this  favorable  iafluencö  is  probably  to  bo  looked  for  in  the  fact  that 
after  the  escape  of  the  aqueous  humor  the  iutra-ocular  pressure  sinks 
conniderablv,  and  the  renultinR  diminiitiou  iu  the  tension  of  the  cornea 
facilitates  tiie  circulation  in  the  hitter. 

The  method  in  which  the  perforation  iu  the  cornea  closes  again 
varies  according  as  it  is  placed  in  front  of  the  iris  or  the  pupil.  If  the 
0{>eniug  is  found  in  front  of  th»  in'«,  as  is  generally  the  case,  it  is 
quickly  covered  hy  the  iris,  which,  after  tho  escape  of  the  aqueous 
humor,  is  driven  forward  as  far  as  tlie  cornea.  In  this  way  it  becomes 
possible  for  the  anterior  ohamher  to  be  restored  within  a  very  short 
time,  although,  to  bo  sure,  the  iris  at  the  site  of  the  perforation  remains 
permanently  connected  with  the  cornea.    If  the  perforation  is  qoite 
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no.  40.— rjiRTiiL  Tbolaf«  or  TMS  lua 

ItjCUKJIATICIi. 

Tb»  IrlB.  «  bleli  Is  thk'kriit-d  bj  ibe  pruon«  of  Infll- 
iratkm. nriil  h  rnvi-ri-il  ■mil«  anterior  «rid  po«. 

twocn  till'  nJinri)  nl«r<-»  "T  (bi-  mnrK'nfi  of  the 
liprfuniUi  If  I.  wlilfli  lUf  Mill  Infill  mt  III  |-(ii|)ti 
rrnlly  fiYtirt  tl».'  ]>rt)lArMr  tl»-  iri*  la  a|i[.r»iii- 
tiiaU-il  u>  llw  L-i'riir«,  itllhi'Uk'))  hfr  n  reiiiukut, 
c.  of  ihe  aMAerior  vbAiubt^r  Mil]  «xiau. 


smiill.  the  iri^  simplrnjtpliofi  itsolf  to  it  from  bcliind  niid  there  beootbei 
Si>Ii<ll,v  aJhereuL  In  case,  however,  the  perfDmtion  is  lurger,  the  iris, 
u  ■  mle,  u  driven  into  it  by  the  eecapiug  nqueous  humor,  uidI  thiiH  u 
proittps*  or  hernia  of  the  iris  i« 
produced  (Kig.  4(i).  This  is 
repweutfd  byu  hcn)is]>herical 
prominence  which,  while  re- 
oent,  hu  the  gtuy  or  brown 
color  of  the  iris.  Soon,  huw- 
erer«  tlii«  ci)h>r  ie  changed  be- 
cause of  a  luver  of  gray  exiiiiit-' 
lion  {f,  Kig.  4<i)  which  cover» 
the  prolupg«  like  a  cap,  and 
may  be  removed  with  a  furc^^e])». 
When  the  prolapsed  portion  of 
the  iris  is  much  stretched,  llie 
proper  color  of  the  iris  ia  hxat 
and  the  prolapse  looks  black, 
bfcanee  of  the  retinal  pigment 
oo  iu  posterior  snrface,  wliieh  apprtirs  through  the  thinnod  stroma. 
This  is  jiarticnlarly  often  the  caa.'  in  large  prolapses  of  tho  iris.  The 
eTtent  of  the  prolapse  of  tho  iris  is  proportional,  hrst  of  all,  to  the  size 
oC  the  perforation.  In  tho  worst  case«  the  perforaiion  may  comprise 
the  whole  cornoo,  which  has  suppurated  tliroiighout;  in  that  case  the 
iris  prolapse«  through  ile  entire  extent  (total  proltipse  of  tlie  iris.  Fig. 

4?).  Tlie  pupil  is  then  geiier- 
ally  closed  up  by  a  phig  of 
exudation  ( p).  Hut  the  way 
in  which  tho  prolajisc  occurs 
has  also  an  influence  upon  its 
size.  If  the  perforation  tiLkes 
place  wilh  great  force  (e.  g., 
while  the  patient  is  straining 
hard],  or  If  the  patient  behaves 
in  a  it'Stlees  manner  after  it 
has  taken  place,  a  relatively 
larger  portion  of  the  iris  will 
be  driven  into  tho  perforation. 
Tho  ficntriiolw»  of  fi  cor- 
neal ulcer,  wfiich  is  assooialttd 
with  a  prolapse  of  tlie  iris,  oc- 
curs in  the  following  manner, 
if  the  prolapw»  is  left  to  itself :  The  prolajwed  iris  in  the  first  place 
becnmes  solidly  (if-plutinaU'd  to  the  walls  of  the  opening  caused  by  the 
rapture,  aod  wherever  it  is  exposed  it  is  coiircrtcd  by  inflammation  into 


l*T. -TiT*L  rnoUlPSBOTTItBlllI"  fSl-UBMJTICV 

Ihp  martclnnl  pnrrlnoa.  r.  of  llu-  t.-on)«-«  arv 
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IVlwrrti  llirm  hiüir"  Ua-  Irta,  wlilcL  h  ilrmn 
rtmnclr  fnmrArt]  nnd  which  (<unH^ui'uilv  ■■ 
tMwptoto  tliMt  Ihi-  |>iKti»-iit.<.  iipcRlupoMitidr 
■MflievaUimthrt'iichlt  anil  iii*M  IIm>  proUtM» 
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a  sort  of  fjniiinlatinK  tiRsiio,  so  tbiit  llin  pmiupse  soon  loses  the  color  o^ 
the  ii'ia  unit  Iwrnimrs  gi-aj^isli-red.  Siibs*'(jin.Mitly  there  develops  from 
the  prolifer»tin]c:  tissue  of  the  iris  cicatricial  tiHsne,  which  tirst  becomes 
visible  nmlt-r  thu  furni  o(  iKulatcd  gray  bamls.  By  the  contraction  of 
these  latter,  constricLirn]»  are  formed  iijwii  the  Hurface  of  the  prolajiBO. 
As  the  formation  of  the  cicatrix  proceedä,  these  bands  become  broader, 
fuse  togetber,  and  render  the  prolapse  constantly  flatter  und  flatter. 
Hence  in  favorable  cases  the  process  terminate?  in  the  forniatiou  of  a 
flat  cioatrii  situated  at  ths  level  of  the  rest  of  the  cornea,  and  at  the 
site  formerly  occupied  by  the  bulging  prolajiae.  This  eioalrix  being 
mainly  s  portion  of  iris  that  has  become  cicatricial,  it  follows  that  the 
remainder  of  the  iris  still  lying  in  the  «iitcriiir  clianditjr  is  solidly 
united  to  i(-  Such  an  adbesioit  of  tiie  iris  Ui  a  corneal  cicatrix  is  cuited 
an  anterior  »yncckia* 

Owing  to  the  fact  that  the  iris  is  drawn  fnrward  to  the  wjir,  the 
pupil  loses  its  round  shape  and  is  «Irawn  in  toward  the  site  of  the  lulhe- 
siun.  To  what  e^ttent  this  is  the  case  depends  u)K>n  where  the  perfora- 
tion is  situated  anrl  what  part  of  the  iris  is  prolapsed.  In  peripherally 
sitnatcd  ulcers,  it  is  u  portion  of  the  ciliary  zone  of  the  iris  thai  pro- 
lapses into  the  corneal  wound.  In  this  case  the  pupil  ig  drawn  stronglyj 
toward  the  site  of  the  perforation;  it  bus  the  shape  of  a  pear,  the 
sharp  end  of  which  is  directed  toward  the  site  of  the  synechia.  If,  how- 
ever, the  ]>erforation  is  situated  near  the  center  of  the  cornea,  the  pupil- 
lary portion  of  the  iris  becomes  engaged  in  it  io  healiog  (Kig.  41),  and 
iu  this  case  the  distortion  of  the  pupil  is  slight,  or  entirely  absent.  If 
the  perforatiou  is  so  large  that  the  entire  pupillary  margin  of  the  iris  is 
involved  in  the  prolapse  und  becomes  Attached  to  the  cornea  in  healing, 
the  pupil  is  permanently  closed  by  the  cii;alrix  that  is  f(»rnied  ;  there 
arc  protiuced  occliiaio  nnd  seclusio  pnpillfe,  together  with  their  de- 
structive consequence«. 

In  the  healing  of  large  porforaling  nleörs  of  the  (;ornea,  the  ebritilc- 
ing  of  the  ciciitricial  tissue  is  often  so  grenl  that  the  conical  cica- 
trix appears  llatteneii  when  compared  with  the  normal  curvature  ofj 
the  cornea.  This  flattening,  moroover,  may  extend  iH-yoiid  the  cica- 
tricial spot  to  the  jtortion  of  the  cornea  which  is  still  iriineparent.  and 
which  in  that  case  becomes  flatter  over  its  whole  surface  {iipplanaiio 
comem).  If  the  cornea  has  been  entirely  destroyed  by  suppuration, 
so  that  a  total  prolapse  of  the  iris  has  developed,  the  latter  ulti- 
mately becomes  rodoced  to  a  small  and  perfectly  flat  cicatrix,  which 
lakes  the  plai:o  of  the  cornea  [phthinis  rortiefr).  The  distinclion  be- 
tween applanntio  and  phthibiis  of  the  cornea  is  ns  follows:  In  ihe 
former  tbo  cornea  is  still  present,  although  it  is  in  part  cicatricial,  and 


•  From  ffUKt'x*ii-,  tn  cunnccl.     Tlu'  tfrm  Iciirum«  mlhnTCM  ffii>m  KtuKii,  white) 
(s  also  ecnpUiyed  to  denote  a  cicatrix  of  the  cornea  wjiIl  anterior  sjaectila. 
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fhole  is  flattenei!.  In  the  iatttr,  on  the  other  liuiid,  uothiug 
of  V^raRn«  is  left  except  A  verv  uarrow  tnargitial  rim,  which  gener- 
ally withstauilii  the  destructive  proce£8  of  ulceration.  The  flul  war 
■  which  tiikea  the  place  of  the  oorneu  is,  in  this  case,  the  cicatrized  iris. 
Thi-  heiütng  of  a  prolap§e  of  Ibe  irie  with  the  formattvn  of  a  ßat 
citnttix  must  be  reguiiled,  even  ihou^'ii  the  latter  is  o]>a(|iie,  att  u  cutii« 

»|Mumuvely  favonihle  otitcoino  uf  «.  large  euriieal  perforation.  Such  aa 
cje,  of  coDrBc,  U  seriously  impaired  m  regurda  it«  fiinclion,  but  yet, 
■ft«jf  the  process  ha«  run  it*  course,  it  remaiua  in  u  stale  of  (|iiiew*riue, 
■nd  generally  caiisett  its  owner  no  further  trouble.  The  cam.-  is  diffet' 
ent  when  heahtig  uiken  place  with  llie  forraatiun  of  an  erUUic  cicatrix. 
ThxA  occur«  in  the  fallowing  munuer  :  The  prolapsed  iri»t  Iwcouiee  cov- 
eretl  with  ricHtririal  tissue,  but  this  is  not  strong  enough  to  effect  the 

I  flattening  of  the  jirulupse.  Hence  the  latter  liecome»  oonRolidated  in 
ita  urigiDul  form  as  a  protrusion,  and  ia  converttnl  into  an  (fiUutie  cii^a- 
ttix  with  inelueion  of  the  iris  {»/apfti/hma  cornea).  A  lurge-gized  pcr- 
fftmtioa  opening  and  restleiwnexil  on  the  part  of  the  ]>atii'nt  favor  the 
frtrmatton  uf  tiiieh  an  ecta^it;.  Wheitever  a  prolnpM'  uf  the  iris  lias  l>e* 
T-nme  ao  extensive  that  it  is  constricted  by  the  margin  of  the  perforation, 
«nd  hence  has  acquired  a  muRhroom  Khnpe,  the  fornmtion  of  u  flat  cica- 
trix, without  artilittiiU  aid,  bit><iine«  alljigi-lher  inipo»iihle. 

If  the  perfonitiou  iu  tlie  cornea  is  not  in  front  uf  the  iris,  but  ties 
im  tk€  rtgion  of  the  pupü,  it  can  not  be  covered  by  the  iris.  Its  occlu- 
sion iu  tiiis  iustfinee  takes  place  more  slowly  by  an  outgrowth  of  new* 
formwl  tiisup  (cieatriciul  tiiwue)  from  the  margins  of  the  opening,  until 
tbe  ojK^iiing  is  idled  up.  Iti  euch  u  etiRc  the  anterior  chamber  remains 
abiPDt  for  a  somewhat  longer  time,  and  meanwhile  the  lens  is  in  con- 

Itact  with  iho  posterior  ojiening  in  the  cornea.  The  teas  may  bear  away 
|>erni»tienl  markii  of  thJH  ennlact,  mo^t  fre<pientlr  in  the  form  uf  a  ctr- 
rnmscriU'd  opstcity  at  its  anterior  pole  (iiiit*'rior  cjiiisular  mtarart ;  see 
ft  89),  If  during  cicatrization  the  delicate  metubranc  occluding  the 
itpening  is  reiveatedly  ruptured  (wlileh  gtMierally  occurs  from  improper 
behavior  on  the  part  of  the  patient),  tiie  perforuticm  may  end  by  rc- 
mainiug  permanently  open,  and  afitiuh  o/tAf  cnrnea  is  formed.  This 
appears  under  the  guise  of  a  small  dark  point,  surronudcd  by  whitish 
cicatricial  tissue;  the  anterior  chamlier  is  absent,  the  eye  is  soft.  II 
tbe  fistnla  of  tbe  cornea  persists  for  a  long  rime,  the  eye  gruduatly  per- 

tifihea.  The  eume«  flaltena  out,  llie  eye  grow«  softer  and  softer,  and  at 
length  goes  blind  from  detachment  of  the  retina.  On  the  other  hanil. 
aa  toon  as  the  fistula  closes  up,  an  increase  of  tension  is  apt  to  set  in, 
that  may  lead  to  a  reneweil  rupture  of  the  occluding  suhstanne,  which 
is  still  bot  slightly  resistant.  An  alternatiitn  of  this  sort  between  un 
open  fistola  with  softness  of  the  eyeball,  gradual  closure  of  the  fistula, 
ini]  a  rnnM*f)uent  sleiuJv  incTcase  of  pres!i;nrf>  until  the  cicatrix  riiptures 
anew,  may  be  repealed  for  a  long  time,  until  Uually  a  severe  intiamma- 
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tion  oocars,  which  leads  to  the  atrophy  of  the  eye,  and  thus  putaon 
end  to  the  process. 

Other  bad  consequences  of  pei'foration  of  the  cornea,  which  ara 
imotimoa  obaorrcd,  ure : 

{a)  Luxation  vf  the  Lenx. — After  the  escape  of  the  aqueous  humor, 
the  lenis  to  roach  tbe  cornea,  mußt  be  pushed  forward  through  the  entir« 
depth  of  tlie  anterior  chamber  {'i.ä  mülimetrea),  a  movement  asaociuted 
with  a  considerable  degree  of  stretching  of  the  zonula  of  Zion.  If  the 
forward  movement  takes  place  very  suddenly,  or  if  tbe  fibers  of  tbe 
zonula  bavo  Iwen  rendered  fragile  by  disease,  tbe  zonula  ruptures.  In 
consequence  tbe  lens  iimy  become  tilted,  or,  if  the  perforation  itf  large 
enough,  may  even  be  exjiellud  from  the  eye. 

{b)  Intra-acuhtr  ktenwrrfmi/es  are  the  result  of  the  rapid  diminu- 
tion in  tension,  by  virtue  of  wbich  an  increased  quantity  of  blood  flowi 
into  the  vessels  of  tlie  interior  of  the  eye,  which  have  been  thus  sud- 
denly relieved  of  external  pressure,  and  causes  their  rupture.  Il^m* 
orrhnge  takes  place  If  tbe  perforation  occurs  very  suddenly,  or  if  the 
eye  beforehand  was  under  an  abnormally  high  tension.  The  latter  is 
the  case  in  glaucomatous  and  stapbylomatous  eyes,  in  which,  further- 
more, there  is  genciully  also  a  degeneration  of  the  vessels  associated 
with  an  increased  fragility  of  their  walls.  The  hiemorrhago  may  heao' 
groat  tlmt  the  entire  contents  of  the  eyeball  are  extruded  by  reason  of 
it;  nay,  mure,  the  patient  may  almost  be  in  danger  of  bleeding  to 
death. 

[c)  Suppuration  starling  from  the  cornea  may  be  carried  over  into 
the  deeper  parts  of  die  eye  und  lead  to  the  destruction  of  tbe  latter 
hy  pttriileiti  irido-ct/ilitin,  or  even  by  jMiwphthnUnitiit.  Tliis  occurs 
mainly  in  the  case  of  extensive  destruction  of  the  cornea,  especially  if, 
at  the  same  time,  the  suppuration  is  of  a  pttrticiibLrly  virulent  character, 
as  iu  acute  blcnnorrha-a  or  in  iiimifi  serpens. 

The  Clearing  of  Corneal  Cicatrices.— After  a  long  time  has  elapsed— 
months  or  years,  that  is — the  cicatrix  tcft  by  an  ulcer  appears  less  lai^ 
and  less  opaque  than  it  was  diret-tly  after  the  hoaling  of  the  ulcer  was 
complete«! ;  the  cicatrix  has  partially  "cleared  up."  In  this  way  quite 
small  cicatrices  may  Ijecome  altogether  invisible.  Tbe  extent  to  which 
clearing  takes  place  de|>ond8  principally  npou  two  circumstances:  upon 
the  thickness  of  tbe  cicatricial  tissue  and  upon  the  ago  of  the  indi- 
vidnnl.  The  »leeper  the  cicatrix  penetrates  into  the  cornea,  the  lees  iti 
clears  up ;  perforating  l^icatrice8  of  tbe  corncii,  if  they  are  ever  so 
smiill,  retimin  permanently  opaque.  (A  fine  example  of  this  is  afforded 
by  tbe  punctures  which  tbe  discission  needle  nnikes,  and  which  remain 
visible  as  gray  points  upon  lliv  Lornea  all  during  life.)  Tbe  age  of  the 
iudividutil  influences  tlie  process  of  clearing,  in  that  the  latter  makes 
greater  idvances  the  younger  the  patient  is,  For  this  reason  ctcaCriecs 
after  blpunorrbtua  neonatorum  often  clear  up  in  a  wonderful  way. 
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34.  Etiology.— With  rcfercDce  to  tbeir  etiology,  all  in  0am  mat  ions 

of  ibe  curucu  itiay  be  dividtid  into  two  great  groups :  primary  and  8cc- 

oridary  kenititides.    By  the  former,  ve  understand  those  which  hare 

^Ibeir  atarting  point  iti  the  eoniea  itself;  by  tht>  latter,  ou  the  contrary, 

H|lioM  which  have  passed  over  to  the  coruea  from  other  strucluree,  and 

^kost  fre<{aeittly  from  the  conjuiinliva.     This  distinction,  true  with  re> 

^gmrd  to  keratitis  in  general,  is  uspecially  so  with  ruäi^cct  to  ulccra  of  the 

oomea. 

rrimiiry  ulrera  of  tlie  twroea  moat  frequently  owe  their  develop- 
neut  lo  iraiitnattstn.  Under  this  head  belong  not  ouly  injuries  in  the 
nurrower  Kiise  of  the  word,  but  alAO  a  lesion  of  the  cornea  by  meana 
of  SDiftll  foreign  bodies,  by  faultily  phic^d  cilia,  by  papillary  growths 
on  the  free  border  of  ihc  lids,  etc.  Primary  ulcers,  furthermore,  de- 
velop nfter  the  separation  of  eschars  produced  by  bnrrs  or  the  action 
of  cftustica.  Other  niters  are  de]>endeDt  upon  a  distnrbance  in  the 
Dutrilion  of  the  cornea,  as  the  ulcers  in  eyes  with  absolute  ^daiicoma 
«here  the  cornea  has  become  inseneitive,  or  ulcers  which  develop  in  old 
^_4ticatrice8  of  tho  cornea  (atheromatous  ulcers). 

^fe  8*ecndary  ulcers  are  the  results  of  an  affection  of  the  conjunctiva, 
AU  inflammations  of  the  conjunctiva  may  be  complicated  with  influm- 
nations  of  the  cornea;  and  iu  severe  inflummalions  of  the  conjunctiva, 
AS  in  acute  blennorrha-a  and  diphtheria,  this  is  quite  the  rule. 

In  ftcoonlanr«  with  our  present  rlews  reganling  suppuration  ve 

I      most  ei{>ect  to  find  that  in  the  majority  of  cases  tho  direct  canse  of 

Htbe  formation  of  ulcers  in  the  cornea  is  constituted  by  the  entrance  of 

"micro-organisms  into  the  corneal  tissues.     We  may  have  to  do  in  this 

caaa  either  with  speciHc  organisms,  as  in  the  case  of  acute  bleu norrlufa, 

^diphtht'ria,  etc.,  or  with  the  ordiuiiry  pus  cocci.     The  latter  are  always 

^■fouiid  in  the  secretion  of  a  conjunctiva  nfTi^otwl  with  catarrh.     If,  now, 

owing  to  slight  traumatism,  to  detachment  of  Üie  epithelium  by  the 

fnrmatiun  of  a  vesicle  (in  herpes  corneie),  or  to  any  other  cause,  the 

proteclivo  epithelial  covering  of  (he  conua  is  injured  at  some  spot,  the 

^Kdoor  is  opened  for  the  entrance  of  cocci  into  the  tissue  of  the  cornea. 

^In  people  of  the  working  olaa«  uleers  of  the  cornea  occur  niuch  more 

frequently  than  among  the  well-to-do  clauses,  because  they  very  often 

■uBer  from  neglected  chronic  cjitarrhs,  and  at  the  same  time  very  fre- 

itly  render  themselves  li.nhle  to  injuries  of  llio  cornea. 

btmULt. — Ulcers  of  the  cornea  are  very  amenable  to  proper  and 

treatment.     They  hence  in  general  nfTonl  a  favorable  prog- 

they  come  under  treatment  early ;  in  the  great  majority  of 

fHWH  it  is  possible  to  put  a  stop  to  their  progreos,  and  produce  regular 

^B  ^i*^^^^'*^'^"-     "^^^  treatment  varies  according  to  the  steige  in  which  the 

^■tilrcr  comes  Duder  treatment. 

^        {n)  Rcr^'ut  ulcer»  that  are  still  fov}  (progressive)  recjnire,  most  of 
all,   the  consideraliou  of  the  caitml  inätcation.     In  traumatic  ulcers 


any  foreign  bodies  that  are  still  present  must  in  every  case  be  removed. 
Cilia  which  ore  directed  «giiinst  the  coruca  must  be  epilat^'d  ;  papillo- 
mat«  of  the  edges  of  the  lids,  when  CAiifiing  trouble  in  thö  cornea,  muAt 
be  removed.  In  the  uumeruus  chm-8  In  which  the  ulcer  of  the  comea 
JB  caused  by  a  conjunctival  lesion,  the  treatment  of  the  latter  forms,  aa 
a  rule,  the  most  important  part  of  our  therapeutics,  and  under  it, 
moreover,  the  ulcer  advuncce  toward  ret^overy.  Hence,  in  corneal 
ulcers  resultiug  from  catarrh,  trachoma,  or  acute  b]ennorrha>a  of  the 
ronjiinctiva,  wo  must,  hv  no  means  desist  from  cauterization  of  the 
latter,  if  it  is  required  by  the  conjunctival  trouble.  Tlie  only  precau- 
tion that  must  be  obaerred  is  that  the  caustics  applied  should  not 
come  into  ci>ntHet  with  the  cornea  it«elf — a  contingency  nhi<?h  can  be 
avoided  by  cairefully  washing  off  from  the  conjunclica  any  exces«  that 
may  be  present.  Furthermore,  we  should  cauterize  with  the  silver  sola« 
tion  only,  and  not  witli  the  copjier  stick,  which  is  too  irritating,  and  still 
less  with  tlie  acetate  of  lewl,  which  might  lead  to  the  formation  of  in- 
crustations of  lead  upon  the  cornea.  Moreover,  03  long  as  progressive 
ulcers  uro  present  in  the  cornea,  no  irritating  collyria,  such  &s  the  col- 
lyriiim  adstringens  luieum  and  the  like,  should  bo  iusttUed,  as  they 
would  then  come  into  contact  with  the  cornea. 

The  imiiaitio  nwrbi  n-rjuires  in  most  case«  the  application  of  a 
bandage.  Randagca  are  distinguished  into  pnttertive  batidagi«  and 
pressure  bandages,  according  as  tliey  are  applied  lightly  or  firmly.  In 
recent  ulcers  a  simple  protective  bnndtigs  is  euflicient.  The  object  of 
thiü  is  to  keep  the  lids  closed  and  at  rest  without  exerting  any  pres- 
sure npon  the  eyeball.  Tho  immobilizatinn  of  the  lids  act»  chieQy  to 
prevent  the  floor  of  the  ulcer  from  being  swept  by  the  lids  with  every 
movement  of  winking,  which  would  give  rise  to  constant  irritation  of 
the  ulcer,  and  also  to  jwiin  through  contact  with  the  nerve  fibers  lying 
exposed  in  it,  Henco  tho  pain  is  sometimes  cut  short  at  once  by  the 
application  of  a  proper  bandage.  The  bnudage  acta  also  to  protect  the 
ulcer  from  dust  The  dust  which  is  always  falling  upon  the  comoa  is 
oontinnally  carried  off  hy  tlie  movementa  of  the  lids;  but  in  the  de- 
pression which  constitutes  tho  nicer  it  is  not  reached  by  tho  lids  as 
they  sweep  over  it;  it  wjnsequently  remaina  lying  where  it  is,  and  may 
infect  the  nicer.  Tlie  bandage,  as  a  rule,  is  to  be  kept  on  until  the 
ulcer  gela  to  be  clean  and  hecnmes  lined  with  an  epithelial  covering 
which  protocts  the  cornea  against  exterior  influences.  When  tho  floor 
of  tho  ulcer  is  thinned  and  shows  a  tendency  to  bulge,  the  use  of  the 
baudagc  must  be  kept  up  nnti!  the  freshly  formed  cicatrix  is  sufficienity 
strong  to  oiTcr  resistance  to  the  intra-ociilnr  preasure. 

A  contraindication  against  the  bandage  is  furnished  hy  a  profuse 
sccrctiou,  because  the  latter  would  be  retained  in  the  conjunctival  mc 
by  the  closure  of  the  lids,  and  would  remain  in  constant  contact  with 
tho  ulcur.    Foi'  this  reawjn,  in  ulcers  resulting  from  conjunctivitis  the 
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Terj  oft^n  ciispenswl  with.  In  quit«  smali  cliildreu, 
gcnerully  aHclos»,  since  it  soon  gets  dJaplaced;  and 
ft  badly  appliMl  bumlago  is  more  hurtful  than  any  cxposuro  of  ilm  oya 
could  be. 

Next  to  the  batidi^  airopiM  play«  the  most  important  part  in  the 
treatment  of  nlcors.  It  combat«  the  inHiimmatiDii  of  the  iriä,  lience 
diminiiihrs  tbe  guiicml  Folate  of  irritiition.uiid  so  rencta  favorably  upon 
c  nicer  itself.  It  muöt  be  Instilled  iw  often  as  \»  necessary,  in  order 
kc«p  tbe  pupil  eteadity  dilattHl.  Witli  these  two  remedies  alone — 
e  bandage  and  ntru])int' — we  atUiiu  our  object  in  light  caaca.  For 
tbo«)  aloerv,  huwever»  which  from  the  purulent  hue  or  from  tbe  strong 
infiltration  of  their  surrounding  part*  ahow  a  rapidly  prot/resxirf  char- 
acter, wo  must  employ  »till  other  remcdius.  These  are  moist  warm 
coinpresw«,  iodoform,  subi^oujunctival  iujecliona,  the  actual  cautery, 
and  paracenteftiit  of  the  anterior  chamber. 

Sitfist  learm  emnjirtifsts  are  made  by  taking  a  very  light  linen  clolh 
!d«d  eev<*ral  timet^  which  siniplv  covers  the  closed  eye  without  press- 
opoD  it  by  its  weight.     Before  being  applied  this  is  dipjied  in  hot 
and  then  well  wrung  out ;  and  it  must  bo  changed  fi-eqncntly  in 
to  be  wnsUntly  warm.     The  warm  compreäsos  are  applied  every 
J  fur  au  lu'ur  or  more,  ami  the  dresäing  must  be  left  off  caoh  time 
fur  the  same  period. 

Very  finely  powdered  iodoform  niav  be  sprinkled  npon  the  ulcer 
If. 

SNtcoiiJtrncfiml  \»jer(üi»x  of  a  l-ta-l,000  sublimate  solution  may 
«]ä*>  made  bcuvath  the  bulbar  conjunctiva. 

If  in  Bpitc  of  tlicse  remedies  the  nicer  is  evidently  spreading,  wo 
to  the  oiHimtion  of  raiilrriziug  the  ulcer  bv  mean«  of  the 
(Oayet).  For  thi»  purjioac  wc  use  a  «mall  shar])- pointed 
atvrr  iron,  or  the  galvano-caut^iry  loop.or  Paqitolin'«  tbermo-cautery. 
one  of  thew  instruments  Ihc  iileer  i«  cniiterij-wl  wlierever  it  shows 
T  coating.  lu  the  ca*»'  of  extensive  uK-crs  it  i«  not  necessary  to 
rraut^rix'^  the  entire  ulcerating  surface,  but  it  \»  vufTicient  to  destroy  the 
moat  infSltratwl  portion  of  ita  mai^n,  nt  which  au  «dvanco  of  the  ulcer- 
ative  proccfiB  is  to  be  expected.  In  performing  the  cauterization  we 
make  the  c-oruea  iuseusitive  by  the  rejK-uted  instilliition  of  a  fi\'c-per- 
cent  solution  of  cocaine  hydrochloride. 

Another  pntent  remedy  for  combating  rapidly  spreading  ulcers  is 

tfMin  of  the  anterior  chnniber  (for  the  method  of  ita  perform- 

_    «ee  the  section  on   Operations,  JE  154).     People  were  led  to  do 

is  nfwnitinn  by  obiKTviiip  that  ulcera  after  spontaneous  perforation 

wrally  went  on  to  ra]iid  hculiiig.    In  a  similar  manner,  artificial  per- 

!enition — i.  e.,  puncture  of  the  cornea — perfonned  early  prevents  the 

•\trnsion  «.f  thi-  uleer  ami  its  threatened  niptur«.     Why  should  we  not 

«uit  until  the  ulcer  »pontaueously  perforates  the  cornea?    Because  in 
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the  meantime  the  ulcer  keeps  enlarging  superficially  and  tlius  would 
jiroduco  a  more  exteusire  opacity,  and.  fnrtliermore,  becaude  after  ulcer- 
ative perforation  of  tbe  cornea  a  ]>rolapie  of  tlie  iris  almost  alway« 
develops,  leading  to  the  furtiiatiun  of  an  anterior  synechia,  wliile  vith 
a  properly  performed  puncture  thia  is  not  the  case. 

If  |wrfordtion  \a  imminent,  and  we  prefer  not  to  bring  it  about 
artificiallv  by  puncture,  we  takü  care  to  have  the  patient  kept  quiet— a 
thing  best  done  by  making  him  lie  in  bed,  iu  order  that  the  perfuration 
may  tJike  place  »lon-ly,  and  that  us  little  as  |>osfiible  of  the  iri^  majr  be 
driren  into  the  opening. 

(Ä)  When  pftrforation  of  the  conica  hoe  taken  place  treatment  has 
to  aim  at  the  fullowiiig  objects:  in  the  first  )>lace,  that  the  iris  shall 
not  adhere  to  the  cornon,  or  at  least  shall  do  %o  to  the  smallest  possible 
extent;  in  the  second  place,  that  a  ßrm  and  flat  (not  ectatic)  cicatrix 
shall  be  fornietl.     The  two  objt'Cta  are  attained  as  follows: 

1.  If  the  perforation  is  small  the  iris  docs  not  ppolapsc  into  it,  but 
simply  become«  applied  to  its  jiosterior  orifice.  In  such  caaea,  reet,  a 
bandage,  and  atri>ipine  siifliue  fur  the  treatment.  There  then  remains 
only  a  punctiform  adhesion  of  the  iris  to  the  corneal  cicatrix,  and  thia 
is  often  subserjuently  drawn  out  into  a  tliin  Hlament.  In  particularly 
favorable  caKCs  no  anterior  flynodii»  at  all  may  btt  ))rodiiced ;  fnr  in- 
stance, if  the  iriä,  bofore  it  haa  become  tiraily  adherent  to  the  site 
of  perfuration,  is  pushed  away  from  it  again  by  the  reaccumulating 
aqueous. 

2.  If — in  the  case  of  a  perforation  of  greater  size — the  iris  has  pro- 
lapsed, it  should  bo  oxcitwd.  A  replacement  of  the  irie  into  the  anterior 
chamber  (reposition)  is  in  most  case«  impossilde  of  performance,  and, 
even  if  it  should  succeed,  would  have  no  lasting  resnlta,  since  the  iris 
woidd  continually  prolapse  again.  For  the  performance  oi  e^cistOH  we 
tirat  maku  the  cornea  itisensitive  by  means  of  cocaine.  Th»*n  with  a 
fiharp-pointed  instriimeut  (conical  «ottnd)  wc  separate  on  all  sides  the 
adiu'sions  of  die  prolapse  to  the  perforation  opening,  draw  the  iris  as 
far  lis  possible  out  of  the  wound  with  the  forci>i«i,  and  snip  it  off  close 
to  the  conira  (f^-bfr).  If  the  operation  has  been  auccegsful,  the  irifl 
ought  no  longer  to  be  atUiched  anywhere  to  the  margin  of  the  aper- 
ture; on  the  contrary,  there  should  be  a  cnlohoma  of  the  iris  with  free 
pillars,  a»  after  a  n-giilar  iridectomy.  In  this  way  we  obtain  a  firm 
cicatrix  without  inclusion  of  the  iris. 

The  performance  of  excision  is  poeaible  only  in  recent  iirolnjise» 
(prolapses  a  few  days  old),  as  afterward  the  prolapsed  iris  becomes 
so  solidly  adherent  I«  the  margin»  of  tlic  perforation  tliat  the  seiiaration 
of  the  iris  from  the  latter  is  no  longer  foaaiblo.  Similarly  it  is  not  to 
be  recommended  in  the  case  of  a  very  largo  perforation.  In  these  two 
cases — i.  e., 

a.  Iu  old  or  very  cstcnsire  prolapses  of  Iho  iris  we  abstain  from  re- 
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le  ins  from  tho  cornea ;  we  confine  ourselves  to  the  attempt 
lorm  the  prolupse  iDto  n  firm  ami  Sut  cicatrix.    In  many  cases 
a  pressure  bntidugc  applied  for  a  long  tjmo  accomplishea  this  end.    If 

Ive  oaa  not  attain  our  object  in  this  way,  m  h  partieutarly  tlie  caae 
when  tho  prola|iBe  la  constrictod  at  ita  biiüc  like  u  mushroom,  we  roait 
|ir»luce  flatt4>ning  of  the  prolapse  by  repcati'iily  puncturing  it  or  by 
axcicinnf  a  »mall  portion.     In  the  cose  of  a  very  bulging  total  proIa|>90 
tt  the  iris,  it  is  mlvi.tublt!  to  «put  it  transversely,  and  then,  after  open- 
ing ibe  anterior  eiip^ult«,  to  expel  the  lens.     If  thero  is  a  ivninant  of 
^■ound  cornea  It-ft  broad  «noiigli  for  tho  performance  of  an  iridectomy» 
^■hia  operation  is  an  excellent  meaas  for  securing  the  formation  of  a 
^nBat  cicatrix. 

4.  lu  krrotoceie,  the  maintenance  of  rest,  the  application  of  a  band- 
age, and  ultimately  the  puncture  of  the  protruding  vehicle,  ai'e  em- 
B plowed. 
5.  In  fijtitila  of  the  cornea^in  order  to  effect  ita  closure,  everything 
Bioit  be  avuiiled  that  might  temporarily  increase  the  ocular  teneion,  und 
thai  force  the  fistula  open  again  just  as  it  is  closing.  For  this  pnr- 
pon  iro  order  real  in  bt^«  with  the  application  of  ii  tight  bandage  to 
«yes,  while  at  the  same  time  we  instill  a  miotic  (eserine  or  pilo- 
rpinei,  see  §  II4)  in  order  to  diniiniisfi  the  prcAtiuro  in  the  anterior 
Hiambcr.  An  iridectomy  ha«  a  very  good  elTect,  but  this  can  be  |)er- 
formed  only  when  the  anterior  chamber  has  been,  at  least  to  some  c];- 
iftiL,  rmton^l.  If  tliese  mea^iiree  fait,  we  must  removt;  the  cicatricial 
largina  of  tlie  lUtula  either  by  excising  or  by  cimterizing  thi-m  (with 
blont  galvano-cautery  or  thermo-cantery  point)  so  as  to  lill  the  fistula 
up  with  new,  (Inn  scar  tissue.    If,  however,  we  arc  going  to  perform  cau- 

K fixation,  there  must  be  some  remnant,  even  tlmiigh  a  shallow  one,  of 
:e  anterior  chamber  present,  as  otherwise  w«  should  singe  the  anterior 
itirfaoe  of  the  lens. 

(c)  The  treatment  of  ulcers  in  the  regressive  peritxl,  or  period  of 
eiratrixatioH,  shonld  aim  at  filling  the  loss  of  subätJince  completely 
vith  a  rv-siiilaiit  cicatrix,  anil  at  rendering  the  latter  as  transparent  aa 
ipoasible.  For  the  attainment  of  both  object«  irritants  are  employed. 
^6  begin  cautiously  with  the  weaker  remedies,  passing  gradually,  if 
hese  arc  well  bonic,  to  the  stronger  ones.  One  of  the  mildest  of 
irriianti  is  powderei)  calomel;  more  energetic  is  the  action  of  the 
vilow-prccipitat«  ointment  (from  one  lo  four  per  cent),  the  collyrium 
dstritigeus  luteom,*  and  tinctura  opii  crocata.+  In  applying  the 
fellow-precipitate  ointment,  we   insert    It   into  the   cüiijuncüval   sac 


[•  See  ^  51] 

[t  The  tim'luru  o|>ii  <>rrM>atA  uf  llu«  AuMrimi  PlinrriiHropa'Ja  is  mado  bf  extract- 
inir  10  [wris  of  ^«iTmn  witb  100  ptulä  nf  a<|im  oiniiamoitii  nt)ua>uL  (ciiinninon-watrr 
nintftiniuj:  a  |«frcfnt  i>f  alcnhol)  »nd  niixingtho  »olmuin  thus  ol>Ufnf<.l  with  opium 
iUr  |>ht{M>rtioii  of  10  parts  of  llie  former  to  1  iwrt  u(  ifae  latter.— IX] 
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with  a  bnitth  or  ginss  fch],  und  tlion  nib  U  about  nilh  the  u{)]>cr  lid 
eo  tu  to  perfdrin  u  sort  of  miisaitgo  n|>on  the  clouilcd  comea.  Auother 
irriUuit  remedy  thut  is  recuniutüiidtxi  u  nobaltzulion — chat  is,  the  ap- 
plication  of  hut  vajior  (of  water  either  oloDo  or  with  the  addition  of 
irritant  fluids)  to  the  cornt'a  by  means  of  an  atomizer»  BUi:h  H3  ia  em- 
ployed for  iniialatioD.  It  is  advisable  to  continue  the  applit^atlon  of 
thesu  tiritantä  for  a  long  time  in  order  to  eecure  the  greatest  poeeiblu 
clearing  up  of  the  cornea,  but  iu  bo  doing  the  remedies  mnet  be  changed 
from  time  to  time,  as  otherwiae  the  eja  gets  accustomed  to  tbem  and 
they  lose  their  ulTiciicy. 

ITIrm  of  the  cornea  are  »moag  th«  mofit  fr«(|ucnt  afTectiotui  of  the  «ft«,  and 
special  itignifi<'ftncc  itttJicht«  to  tlii'm  bccaiiiie  (Ik-  upacitirs  Hint  thry  leave  rerr 
oftru  hnpnir  the  si^ht.  lUrrr»  n(  t)ii>  rtinietL,  if  we  rxccpt  those  msulting  from 
conjunct ivitü  vcntiuiitOM,  are  fi>uiid  mucti  more  frcqufntly  in  adult»,  and  <»pi-> 
cUIly  ID  cEderly  fKople,  than  hi  ('hildri'n.  It  Hfotnn  that  to  the  liitvr  yean  of 
lift-  tili:  corueu  in  leiu  wt'll  iiourtr^ied,  luid  in  hence  more  dinjiosed  to  disiotegisUt 
Chan  in  youtli. 

The  phyaicUn  who  in  called  to  a  patient  with  an  alcer  of  the  cornea  miut, 
aftor  eiEiiniiing  IIil*  eyt',  ]iuvi^  uL'i|uiiinled  liiiuM-lf  nut  uiily  wjtli  the  (liHj^iiwis 
but  uUu  the  //rxH/»"#M,'  he  mu.tt  tc-ll  the  putieiit  1>ef((rehund  tu  what  extent  hi» 
aight  will  suffi.T  pennaniint  tinpairmcut,  in  onler  thut  »iich  impitirmuot  may  aot 
nftLTuanl  li«  chiirgt'd  uj^inttt  the  mi-dical  Irpjilinent.  The  prognoHiH  fnr  vinon 
de|H.-Dds  upon  the  situalioQ,  (he  extent,  and  the  density  of  ttic  u[Mcity  which 
the  ulcer  hitH  left  behind  it,  Small  opin'ItleH,  even  wIiau  denwe,  are  generullj 
IcM  injtjriuu«  1o  vision  than  ilu'se  which  nre  le8»i  dense  Imt  exteiittivK  i$  45). 
It  iri  hi-nae  Ifü«  aerinibi  for  an  ulcur  to  extend  into  the  d(>|jth  of  the  titt^ueti  thto 
U[>oa  the  aurfiice.  If  an  ulcer  i«  progrosning  in  the  dircctioD  of  the  center  of 
the  cornea,  I'vvry  milÜmetKOf  tidvance  niUfurHadiliiicmal  injur)-  to  tJie  vision, 
wliilu  an  eili-u^itiii  Coward  thei^uriienJ  uiar^in  lAuhnoi^L  nituitlvruf  iiidifTerence. 
No  further  di»inte|rr4tioa  I»  to  be  apprehended  at  those  portion»  of  the  margin 
of  the  ulcer  to  which  vprwI«  have  already  penetnited,  and  jw,  too,  a  portion  of 
the  eonirii,  t;(»vi'n.-d  by  punnu».  ic  jwotitcti-d  Bgaiiist  Miitpnratinn  in  ariite  lileii- 
uorrhtra.  In  every  inntance  the  ulcer  i«  arreHted  nt  the  lirnhii-^,  mx  it  nerer  makea 
its  way  into  Ihi«  or  into  the  arijfioeiit  «elera.  Ttie  rmly  exception  to  this  is 
formed  by  thoH«  ulcere  niiicli  not  infrecjucntly  develop  from  the  nodule»  of 
conjunctivitis  ccrernatoMi  situated  in  the  limhus,  Evivn  extennive  »uppuration 
of  the  cornea,  n»  in  oeut«*  hlennurrhuui,  ulcus  serpi^n«,  ete,,  alwiiys  leavL'S  a 
narrow  rim  of  cornea  intact,  which,  to  be  nure,  its  uflL«n  nut  of  Hufilcivnl  size  tu 
render  potwihle  an  iridectomy  for  the  re*toration  of  rision. 

('«mt'al  ulcera  occur  untlcr  many  various  form».  *fime  of  which  arc  well 
characterised,  iKirtly  by  their  etioloyy,  parllj  by  their  aspect  and  rourse.  The«e 
may  be  cnuinernted  lu  follows: 

1.  In  ronjvnrthiti»  trzeinutaatt,  oAwW  »a\D.  rmifunrtiritiM  et  aent  nmtera,  lei 
find  isniiill,  miixTfieial.  (•cntrnlly  murKtnnI  uIclts,  which,  i«*  a  rule,  ^-1  well 
rapijly.  There  are,  however,  case«  of  conjunctivitb  ecrematosa  in  which  the 
idoor»,  without  nprending  alon;*  the  surface,  keep  on  Dteadtly  jicnOrutiiig  deeper 
and  deeper  until  abnipt  crater-ähaped  loititca  of  aubntaiice  are  producH'd  which 
»[leeiiily  jvcrfomte  the  cumca.    These  ulcers,  too,  arc  commonly  situated  at  the 
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tnsr^n  of  thr  ron><>A,  aod  hroce  Irave  behind  tho«c  pcriplicml  im-am-nitioiu  of 
tW  iri«  with  markrU  diK|>Iiici*mc'nt  nt  t)u*  |>iipil  timt  iirt*  ctinnicleriMic  of  a  COD- 
JuoctiTitis  eotemMoia  which  ha«  ruo  its  rnur»u. 

S.  Th«  •aamlar/attievlu»  (keratitis  faaciculnm)  u  lilcewis«  obecrveil  in  con- 
junrtiricifl  (»ccrnuitoss,  und  is  |in>i]uci!Ü  by  an  uIcit  milking  it»  niiy  from  the 
nargia  of  tbe  cornea  farther  and  further  into  tliu  lullcr,  anil  tmiling  ufter  it  a 
Ivaah  «f  Toawibi  from  tbo  Ihobua  ([»go  04). 

S.  C^tarrha!  ult.'en*  are  cliaractiTiU'd  by  their  crcwciitic  «hnpe,  aH  well  as  by 
UmsT  pofatiiio  near  tli«  cornrul  innr^iii,  and  cuiiinriitric  with  iL 

4.  In  pimnu*  traekomatotu*  »audi  uiccts  frcfiuctitly  oi-ciir,  wliirli  dcvplop 
from  Ulf  infiltration  at  the  margin  of  tbe  panniiit.  Sometimv«  nlonf;  thuiniirgiu 
of  the  paiinus  a  wliulc  ecrivs  of  Ktich  ulr<<nt  in  found,  which  hIho  iiibv  cuHli'tfCC 

^-iaXo  uoe  lar^  crv»c«ulic  ulc^r.  OthiT  ulccrä  develop  in  thu  midst  of  the  pnnnnH 
^Hd  apots  where  thr  inflltrntioa  ponctnttrit  more  deeply  into  tlie  cornea  and  lead« 
^^lo  ulcerative  diünlegration. 

5.  Tb«  MiJiraA  non-irritatit«  ulcer  occurring  in  trachoma  devclop»  fft-nerally 
In  the  ceoirr  of  the  pomca.  It  iadiütinguishrd  by  the  ab*enc>;  of  ucconi[i«iiy- 
i^  flfiapl'Jtn^  of  irritation,  so  tliut  oft«ii  tliL>  diKturlmnrc  »f  viiuon  is  tbe  only 
CUoit  ThKl  call»  the  palient'ii  attention  to  hi»  troiilil«.  Object ivcly,  tlic  uktT  Id 
diMingiiii>hcil  by  the  fact  that  cvrn  during  the  pr<jj>r)-Miivc  period  it  is  but  very 
«lightly  i-Ioiidod,  im>  Ibiil  it  scnrrely  given  any  eviilcnc«  of  iti  presence.  exc(']>t 

^th«  low»  of  Milmlancc  tluit  it  pruducvs:  it  may  Ihuri-forc  be  very  easily  ovtir- 
^Mouk«!  if  we  do  not  exainini-  the  corm-ii  by  carefully  testing  it»  reflex.  It  bu  a 
^■tnkdfl«oy  to  fill  up  incompletely  with  cicatricial  tJKfuc,  hj  that  n  n'ntral  fuci-l 
^PlMDAfata  which  cauM^ii  \vx\  gn-itt  deterioration  of  night  by  the  protluciiou  of  ir- 
rr^lar  a«l!gnuit[«it. 

4.  t'lccm  m  itrulu  hlMtHorrhtM  maA  \n  ilijildhma  of  the  fmjvnetita  gtnetaWy 
a|inBad  mpidly,  and  oftca  lead  to  dcelnjction  of  Ibc  coUro  cornea,  ur  even   to 

^_  pSDu|ihthaliuJ  tia. 

^B  7.  Ttammatif  ulcers  of  the  comua  arc,  ns  a  rule,  Kinall  ond  snp<;rflcifll.  and 
^Hpcmr  for  the  most  pari  in  elderly  pcnple.  They  are  tnnitcd  in  the  Enne  nf  tbe 
^Hnvmca  that  lin  in  the  |ialpL'l>r»l  flwtirc:  the  ujrpi-r  third  of  the  cornea,  which  ts 
^■coTcnd  by  the  ui>per  lid,  therefore  gcncnilly  is  exempt  from  them.  Hut  be- 
^P^d«* IbCHc  uleent,  whiehrun  n  mpid  i-uufm'  iind  nrr  Ifcni^ti,  tbr're  ulw)  o<TUrK— 

•ad  usually  after  inconsiderable  injuries— tliu  daiigeroiu  sort  hnowu  a»  ulcu« 

MT|MIM  («ee  f  3&>. 

For  the  ulrrn;  which  develop  as  ■  result  of  draiccatioii  of  the  cornea,  see 

ksMtitU  e  Ufiophthaliuo  (f  37). 

5.  iimMll  wtrffintl  ulcer*  of  the  cornea  occur  frequently  in  elderly  jtcople, 
«Uppcially  of  ibr  male  »ex,  without  any  cunjunrtival  lesion  or  external  trauma- 
ÜMn  tieins  dinrovenblp  as  their  caUAC.  They  develop  with  pretty  violent  etim- 
|i)tearionti,  but  are  scarocly  of  tbe  aize  of  a  piii*D  head,  nnd  heal  rii|iidly  withmtt 
prortrating  deeply.  Thrr  arc  partiriilarly  troublewime  frrim  the  fncl  Ihat  Ibey 
ur  proDv  to  ref;ur.  on  that  many  people  have  to  ro  thniiijjb  with  «ttnck»  of  thjj 

■  kind  of  kerulitiH  one  or  more  times  every  year.  The  uratic  diat)ic<>iii  nppcnn  to 
be  a  fre<|arnt  cause  of  thete  uleent,  and  general  treatment  diroctcd  against  this 
dialbcvia  and  0OD»i»ting  of  the  proper  dtetetir  regiiliitiona  ur  the  um-  of  mineral 
w«t4n  oftcD  put«  an  cnii  to  (be  recurrence  of  the  ulccnition. 

t.  Urrptu  ewni«»  fthrilu  (rarely  nlco  hn-p^  ntmrtr  ttMtrr,  hap  }  43)  may  give 
riw  to  alan  formed  frotu  tbe  ruptund  herpetic  vesiclea.     Tboae  bar«  the  prop- 
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erty  of  not  penftr»lTng  deeply,  bwt  nf  being  very  pronft  to  «pivad  raperflclAllf. 
Ttiis  sup«.TGcial  L-xIrnstun  miiy  Itike  jiIjuv  iu  twn  wnyt:  oitlUT  tlif.*  ulctT  cxlendit 
ID  all  directions  uniformly,  in  K.*))ich  case  we  h&vi;  a  lai^e  Init  r|iii(e  »ujierBcial 
loss  of  sutettancp  everywhere  ?iirroiiTnip<l  hy  a  iiHrniw,  «hHrp.  hsuhIIv  festooned, 
gray,  and  intlKmti'd  uijirgin.  whieii  pui-hes  iU  way  fiirttier  t-vcry  day  {Fi^.  4^); 
or  extension  takes  place  in  certain  dircctiono  only.  In  ihe  latter  ca«e,  from  the 
loss  of  ftubstance,  which  originnlty  i»  Hmnll,  gray  «trin>  extend  in  one  or  more 
direrlinns  into  tho  transparent  cornea,  and  ^'row  c«n«itiintly  Innf^r,  at  the  »nine 
time  bccoiDiBi;  forked,  and  also  woditig  out  lateral  branchea.  Thus  thtre  In 
prtKlueod  in  the  cornea  a  very  prvlly  jfray  flpire  which  is  branched  like  a  tree, 
and  iifteii  I)enrs  nodular  awcllin^  at  tlie  cxtremitie«  of  it(t  liranchc« — trrafitti 
dfnitriiifa  (Emmert),  This  branched  infiUritc  break«  döwa  into  »a  ulcer  having 
the  form  ot  a  ileefi,  brnndiiid  furrow,  with  gniy  marpin«  inclosing;  it  (Fij;,  4fl). 
Tbcu  this  alccr  bvcom«ii  clean  and  h«al«,  leaving  behind  il  an  o|mcity,  wboei- 


Fw.  W  — LABna  BIT  qriTit  Br- 

PltHPI'IAI.      L'lJ  «H      I'Ot.U)""- 

aa  llBiieEH  FEtiiuut».  Ttiv 
ciTiiml  Cray  riiiif  «wrr^ 
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«t  Llw  ul«r.  whi'li  »iii'K 
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to  tb9  tuorici"  of  ^^  curiii-a 


Tin.  40.~KitaATiTi»  IHcwimi- 
ricA.  To  Dip  l«n  'A  tiw. 
Urm  bmiicliivl  uWr  li>-K  a 
dfniup  iif  ilftli-ni)-  iittimiii 
marulii',  rprirctu-m  rnif  tiMi 
ti'iTinliKiiir  iW  lierpclio  ^r- 
DurMMuiiva. 


Fin.  Sn.-KEHATTTia  Sttuj,- 
ta,  Thr  Hlxile  inner  tmlf 
of  tlw  runiNi  1h  m^Mlcfalelr 
rliiuilril  UTK)  In  li  arr  lour 
larcp  «ii4  t«o  Tcrjr  «itiaII 
uk-rrv.  tlivwing  a  nUUstr 
farancltlDg. 


branched  form  nllown  ita  to  recognize,  even  ftome  time  afterward,  the  natnre  of 

the  aoti!Cedont  affection. 

In  many  rit.'>ei)  of  herpes,  instimd  of  a  Hingle  large  idcer,  nnmcrous  minute 
ulcers  develop  which  are  8lar-8ha]]ed  and  pioridt.-d  with  nbort  procutu«  {km- 
Uti*  »Utlat/t  (Fig.  50). 

All  theste  form»  of  keratitis  are  cliaracterized  by  their  long  dwration  (one  to 
three  months). 

10.  VIrfi»  mdenß  (Mooren).  A  «uperSciiil  ulcer  develops  from  the  margin  of 
the  cornea  (usually  the  upper  raarjrin  t  ""itli  marke<l  inflammatory  complication». 
From  Ihe  sound  portion  of  Ihc  cornea  it  I*  limilrd  by  a  Rrny,  cloudcfl  mnrvin, 
which  u  evidently  undermined.  This  Inttcr  symptom  i«  chanicteristic  of  uIcub 
roden«.  After  a  Hhort  time  the  ulcer  begin«  to  grow  clean  and  to  cicatrize,  be- 
coming covered  with  vemcls  from  the  limbutt.  Just  when  one  Mj|iiM)8es  the 
procewi  to  be  nenring  complete  reoovtry,  a.re]apf<e  set»  in  with  a  return  of  Ihe 
sympiompf  of  irritation,  and  in  this  the  ulct-r  iniülie«  its  way  forward  some- 
what f:irlhi*r  in  the  comea.  So  the  diswnsp  goes  on  with  di.icont iniious  attacks 
aud  intervening  remiivtions.  until  the  uleer  hiut  covi-red  the  «uttre  coraefl.  The 
latter  Is  thus  cvcrj'whcro  deprived  of  its  Riiperflclal  layer«,  and  hence  rcmnina 
peminneiitly  clouded  throughout  iw  entire  extent,  »o  that  vision  is  very  greatly 
ditniniithed.  Perfuration  of  the  cornea  iu  tins  ufTection  ha«  oerer  been  ob- 
serred.  This  rare  diseiine  attackn  elderly  people,  and  not  infrequently  invades 
l>olh  conie«  either  siraultaneoubly  or  in  succesaion.     It  was  regarded  as  incur- 
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Fki  Ai.-KKii*rtTta  MiMoi- 
.«Aijn  Si't-rMririiiM*.  AI 
tlir  Inm-r  mnritin  iif  th« 

KIuiii, 


'  M  1»fi([  m  BUTfcvfiDi)  wtro  una<'<)iminlp(1  with  t]i<>  ratirrriuition  nf  Ihi?  rornea 
>y  maani  of  Uk  octuiU  caiitvry.  it.  ItowcvtT,  wv  dc^tmv  Cliu  niur^in  ol  (tit 
Jcer  hy  thb  mmn«.  Ihi.-  itlcvr  itM^If  l*  iure  to  Ito  cured. 

11.  Ktratitia  mnr^imilU  »'tiierfieuiiu  i»  iiiintliiir  mrc  discaM',  found  in  penons 

iJtll«  Ijf«.     A  quite  HU(M.-rßciiLl  tilcvrutiuu  sprviMLt  uver  tli«  cvrnea,  Kta^tin^ 

iU  mirgin.     Il  dues  not,  huwrvvr,  «lart  from 

■U  put»  of  ttiL'  mar^n  M  the  Mimc  tim«.*,  iior  dura  It 

■  Wwioe  unifornilv.     CoiiMH|uentl,r  Ihf  ulctruled  tnur- 

^imI  zunr  i>f  llic  vornm  i»  ürnmn'slcd  from  the  tmu»- 

puVDt  ertitml  [Kirtioii  b\  a  «inuous  border  foimcd  bj 

m  ÄBc  gny  lin«  (Fig.  Sil.     Tdi*  v«ri<;ly  of  kcnttitl« 

ixwgt   oo    for  n    Inng  timt* — MiiiH^timrA   fi»r  y^nra — 

fKviatU  o(   iottTnüaeiua   ttltcniutiug   with    relttpet^H, 

wbkb  UV  «leorintv«)  «ith  mcMU-rntc  »kympuiniH  of  irri- 

ifftttttt.     It  it  dutinguMdiet]  fmm  »iriipi  nMicii«  io  Ihnt 

Oierr  U  exUeniGl;  «luülüir,  and  hence  t-he  ci>rDt>s 

B  its  limit«  show-K  nnly  h  vvry  faint  and  graytfh 

IT.     MülTövcr,  Um:  v*if^  ol  llw  ulcx-r,  »cjircvly  vfajble  in  itny  cai«,  w  not 

i-rniiiit'd.     The  ulceiatioo  never  rcncties  tlie  center  of  the  er^ruLii,  mi  llial 

rxircmi-lv  fnint  (>|i:iriti(-ii  tliiit  mnuin  do  not  interfere  with  sight.     Ker»- 

mniytiialbi  hU|H.Tfiriiili&  often  gives  risu  to  a  drnwitiu;  of  the  etmjiiikrti%'a  up 

'  the  cofnvB  in  the  fonn  of  a  |)t!i;iKlo-|)terygiuni  {rw  )>[ii<t9  Utlt. 

TbcTweaUir  fuciculiui,  kvrnliti«  dendritic»,  ulctin  rodenH,  »nd  keratitis  mar- 

<  npvrfleialis  have  the  enmmnn  tmjt  of  rn-ejiin^  alonp  »lowly  in  the  cut- 

for  «bicb  reuoQ  thoy  nrr  lüso  dcMgtiated  by  the  iuuni>  of  e#r}Hg)tKtua  ulcers 

cornea. 
t,  Atlt^ramntimM  ulcers  develop  in  old  eieatriecfi  of  the  Cfimm  when  the 
bavr  uuderf^otir  dvgeiierutioD   thiou^h  the  dbinwition  of  linie  ur  colloid 
.  or  wheu  they  are  expo-**!  to  nuThniiir4il  injurie«  (aa.  for  example,  wlwo 
apex  of  a  eumcal  st.nphyloniii).     TIicm>  ulruni  torment  the  patient  by  the 
'ftnfuiairy  of  their  recurrence  and   the  aKM>ciated  »yniptoruK  of   irrilati<in:  thej 
Mty  »1*0  produce  perforation  of  the  cornen,  ancl  through  ihii*  |»nophth«liniti». 

Im  In  lb«  eyi!*«  which  are  rendered  blind  hy  glavfvmu  ubtolHtwi,  purulent 
BlerrH,  iLsually  under  the  form  of  ulcus  wriK-n«.  may  d<M-e1up.  Thene  are  ordi. 
Itiirily  awwcialed  with  con<iider»b!e  hypopyon,  and  frrquenily  Icrminnic  either 
in  perforation  of  the  euniim  with  re?4Ultiinl  lui'iiiorrti»^'»  from  thf  eytball  or  in 
|MUKfphlhalniiti>).  Like  Htheromatuiia  ulct-rH.  thvy  are  caum-d  by  ioHutficienl 
aatritioa  and  innerrstion  of  the  cornea,  an  inHuffieiency  alrcHdy  miide  apparent 
from  tbe  iiittenutivenedB  of  the  Utter.  With  l>otb  vnrieties  of  uleem,  the  enu- 
clMüion  of  th«  blinded  eye  \b  Bonnftimes  the  only  remedy  that  pi-nnanenlly  re- 
lieve* the  pitienl  of  the  repeatedly  reriirrinj(  tormenting  iilw'nition. 

Tbo  treatment  of  cumeni  ulcere  hiM    very  recently  made  tfrt-st   pn>grt.-Mt, 

kdiiefly  because  of  the  introdiirtion  of  mnlrrimtion  by  meanx  of  the  iirtiinl  mu- 
lery.  which  we  owe  principally  to  Gnyet :  for  those  very  piinileul  and  intiltrated. 
mpiilly  pfogreMire  uleerH  that  we  bilbrrto  WL-re  often  |kiwerle<«  (o  oppou'  xrc 
just  the  ooea  that  arc  usually  arretted  at  once  l>y  tbia  mean«.     Thl^  nppltt«lion 
,       of  tbe  cautery  is  pAtnUi»  when  cocaine  U  employed,  and  doe»  uut,  ac  might  be 
•uppTMc*!,  caiiw  any  miirkcd  irritation  of  the  eye.     Oo   the  rontrarr,  after  tla 
applicmtioR,  the   pain  uflcn  eea«e»  itutautly.  while  the  other  symptom»  of  liri- 
,       CalioB  abate.     In  private  practice,  when  one  has  no  other  means  to  rcMirt  to, 
11 
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tlie  tiend  of  a  probe  or  of  A  knitting  needle,  heated  red-hot,  mnj  tie  employed 
for  cjiuttirlzstioa.  Tbc  chief  thing  ia  lo  maka  the  caut^^rizatioo  exlcnitir« 
«nough.  Pcrforatioa  uf  the  thinned  floor  of  the  ulcer  cnn,  with  cure,  be  eaiilj 
avoidt'i);  shuuld  it  occur,  howuvcr,  it  ha«  uo  bud  rei^lt«  bcjund  what  the  per- 
foration itseLf  gives  rise  to,  eince  the  hot  point  is  cooled  at  once  bv  the  out- 
pouriii^r  iu|iicous  humor.  An  opiicity  reinaiu»  [lemiiinently  at  the  ciLUtcriZi-d 
apoL;  but  Hiuco  wu  only  cauti-rizc  such  placuH  aa  nould  uthcrwitie  gt)  on  lo  puru- 
lent dUintcgration,  the  final  opacity  i*  aot  greater  than  it  would  have  b«vn  in 
any  ca«. 

Among  antiseptics,  iodtifvrm  dusted  in  the  Fona  of  a  Üae  ponder  on  the 
di^»M^  !4|K]t  Ls  of  most  Mrricc.  From  otiiur  aotifteptic  remedies  1  hare  Heea 
n<>  ^|>ecial  re<nilt9  accrue,  at  least  when  appÜL-d  extfmnlly.  However,  KuhÜninte 
under  tlic  furm  uf  tubroHJunrtifit  injirti"it*  liii»  been  re)tt-alfdly  euiplujed  in 
conic«]  ulcvnt  (Rcymood,  Darierj.  After  the  eve  has  been  cocainized,  a  few 
minims  of  a  l-lo-l,000  sublimate  solutioti  (to  which  cocaine  may  alao  be  added) 
arc  injected  bcneith  the  bulbar  coiijuncliTa,  not  too  close  to  ilie  limbiu.  The 
inject  inn  it  followed  by  pain  a«  well  a»  by  marked  congcntiun  and  swelling  of  the 
cnnjunctiva,  the  latter  Bytniitnms  nut  usually  dimppearing  until  after  mreral 
day«.  The  injectioDs  arc  mtide  at  interval«  of  wvcnil  day*.  Beside»  being  em- 
ployed in  suppurative  procLitwH  in  llu*  cornea,  they  arc  UMtd  in  parenchymatous 
keratitis,  i^clerititi.  iritis,  and  irido-cyclicis;  likewi^u  aUo  in  chorioiditis  and  reti- 
nitis. Moreover,  the  altemi>l  ha*  been  made  to  apply  thr m  in  purulent  infection 
fn>m  wounds  of  the  eypball,  whether  connetjuciit  ii|>ou  injury  or  u|K>n  u[M*ratioD, 

Subconjunctiviil  injectiong  of  sublimate  are  mainly  of  service  in  progrenive 
corneal  ulcers;  in  other  sorts  of  e^soi«  the  results  obtained  fntm  them  arc  ratltcr 
uncertain. 

Ktrrine  \s  employed  by  many  in  tlia  place  of  atropine  in  pumlont  ulner«  of 
Ihc  cornea.  It  seems  to  me.  however,  to  have  no  action  up<in  the  corneal  pro- 
CfW)  itself,  end,  on  the  other  hand,  enhance«  the  condition  of  irrilation  of  the 
iris  und  leads  to  the  formation  of  numerou«  posterior  synechiie.  It  i«  more  in- 
dicated in  those  ca^e«  in  which  there  exist«  near  the  margin  of  the  cornea  a 
email  jkerfomtion,  to  the  poHtcrior  aperture  of  which  tlie  iris  hna  become  ap- 
plied after  the  e»!en|ie  of  the  ntjueous  humor.  Here  wc  may  hope  to  produce, 
by  means  of  escrinr,  so  powerful  a  coiitniction  of  the  «phincter  iridi.'>  that  the 
iris  will  hi'  drawn  away  frnin  the  aperture,  and  thu*  Ihe  formation  of  an  anterior 
synechia  be  prevt-ntcd.  On  the  other  liaod.  if  the  Hte  of  pL-rforalion  should  Iw 
nearer  the  center  of  th«  cornea,  so  that  Ibv  pupillnry  portion  of  the  iris  is  ap- 
plied lo  it,  we  muBl  employ  atropine  in  order  to  draw  the  iris  away  from  the 
o)K>nitit:;.  If.  however,  the  iris  han  already  füllen  ihroiigh  Ihe  opening  in  iKe 
Cumea,  »o  ihiiC  a  real  prolapse  exists,  neither  atropine  oor  eserine,  as  a  rule,  is 
i]>le  to  release  the  iris  from  th»;  wound  and  return  it  to  the  anterior  chamber. 
In  this  case  excision  uf  the  prolapse,  as  recommended  by  Leber,  ht  Üic  only 
n^nu-dy. 

yi^t'/fir  ftf  thf.  romtm  mninly  ocmr  ns  a  sequel  of  perforations  that  He  opposite 
the  pupillary  margin  nf  tht-  iris,  sn  that  the  iris  cnn  nut  rover  the  opi'niiig  roro- 
plrlely,  but  is  simply  attaclied  by  ilc  pitpillury  iMinler  to  the  cirjitrieial  tissue 
closing  lb«  gap.  In  this  casie,  the  iris,  by  conlinuully  dragging  upon  the  cica- 
tricial tissue,  prevent!)  it  from  becoming coni^olidated.  While,  then,  such  eomesl 
fislulR  do  not  f»  a  rule  present  wide  ranaLs  lined  with  epithelium,  and  while, 
on  the  contrary',  we  und  the  perforation  oj>ening  tillc<l  with  ecar  tissue,   titi« 


DISEASES  OF  THE  CORNEA. 

!•  BOt  deiue.  but  i»  permeated  by  firüurvs  through  which  i\w  nqiieooii 

ooziiig  until  it  n-nchi^s  the  oxtfrior  surface  of  thf  compa  (Czermsk). 

iglD  of  other  fistulv  in  that  the  pmliipM-d   im  ^Illit»  njuirt   umlfr  t]\e 

produced  by  the  preuure  of  the  aqueous,  and  the  uiteaiag  thuit  formed 

Derer  cloaea  wlidly  agHin.     Lustly,  io  very  extensive  protupses  of  the  Iris,  It 

m»;  happen  that  in  the  procew  of  cicatrizatiuu  a  fiiilulu  U  left  at  the  opnt  cor- 

r<r>poD()ing  to  the  pupil. 

It  i»  usually  hard  to  effert  firm  union  in  flstultp  of  the  comea.  Id  Home 
oara  1  have  ttltimalel;  ubluiuvd  »ucuesa  by  Gcwin^  nrer  tlie  fiitulA  a  flap  taken 
fruoi  the  adjacent  conjuactira.  The  flap  bjr  firommg  fast  to  tbu  mirfare  of  thu 
•oar,  »h(»M'  cpiihfliuni  hml  prcvioufily  been  removed,  clotwd  the  fistuloiui  open- 
ing. Another  pnKmture  cimüiKt«  in  exriHinf;  by  nienns  of  the  corneal  trephinu 
the  fistula,  together  with  the  cicatricial  timuc:  »urruunding  it,  and  implanting  in 
the  aprning  an  equally  largu  lucre  of  healthy  comca. 

*.  Vleva  Sfrpens  Cornea* 

35.  Symptoms. —  A  recent  ulcus  serpens  spjieAn;  under  the  form 
B  graviah-wbit«  or  yellovish  disk,  which  occupies  nearly  the  cen- 
of  the  cornea.     The  opacity  of  the  disk  is  greater  at  its  edges 
m  in  the  centf  r,  and  generally  Lht>  edge«  ihemselves  show  a  pnrticu- 
rly  weU-oiarked  gray  or  yellow  oimcitv  in  oiu*  special  direction.     The 
liak  is  surroonded  by  a  delicate  gray  area,  and  frequently  fine,  radiat- 
ing, gray  striie  extend  from  the  tnargin  of  the  disk  into  the  tratispar- 
kiit  pwt  of  the  comca.    The  surface  of  the  cornea  over  the  disk  is  dot- 
It  and  oft«n  at  t)ie  beginning  is  raised  some  distance  above  thclevel  of 
sarroundiog  parts.    Soon,  'however,  this  spot  is  seen  to  be  de- 
I,  although  not  with  abruptly  depressed  edges^  as  itt  the  case  of 
olcer,  but  rather  niuler  the  form  of  a  shatlovr  dimpüng.     Moreover, 
lie  rest  of  the  cornea  that  is  not  occupied  by  the  serpent  ulcer  proper 
^fs  lc«a  lustrous,  being  covered   with  a  delicate  uniform  cloudiness. 
These  changes  in  the  cnrnea  are  always  lUisociati-d  with  a  violent  iritis. 

■[The  aqneous  humor  is  turbid,  a  hypnpyou  lie«  at  the  bottom  of  the 
»iiterior  chamber,  the  iri«  is  discolored  and  is  fastened  by  posterior 
srnechife  to  the  lens  eajisale.  Corresponding  to  the  severity  of  the 
iflammation  is  the  violence  of  the  irritative  symptütns  :  slight  a>denia 
>f  iho  lid<4,  intense  injection  of  the  conjunctival  and  ciliary  veifsels, 
phoU>phobia,  and  pain,  which  latter  often  reach  a  very  considerable 
height.  Nevertheless  there  arc  also  torpid  cases,  which  are  lu^sociated 
with  very  alight  symptoms  of  irritation. 

»The  «ibaeqtwnl  ^ukm  consists  in  the  enlargement,  both  super- 
*  gfnonjntKMis  lennM  far  ulcua  serpens  eornea^  (Saemisch)  ar»  hypopyon  kera- 
ti>  (Ro*er}  and  absccm  of  the  come«.  Th«  Inttrr  name,  ineil  by  the  f)lile.r  authont, 
myself  ecnploycd  to  dentite  tbo  allection  In  foniior  editions  of  this  texl-boolc,  but 
th«  name  noi;ht  to  tw  given  up,  sine«  in  ulcua  serpeas  there  i»  no  actual  alMcess 
«aviiy  in  ihc  coruaa. 
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ficially  and  in  depth^  of  the  serppiit  ulcer.  Thepnjierficinl  eniargement 
Luke*  place  chiefly  in  that  direction  in  which  the  margin  i&  marked 
bjAspeciullj  dense  opacity — an  opacity  which  not  infrcfiupntly  look» 
like  a  yellow  crescent  phiceil  up<in  tlie  hitjwtiI  ulcer.  Tiiaeniuch  as  the 
uiiterior  laniellffi  of  the  cornea  within  the  region  occnpied  by  the  ulcna 
tterjiens  keep  breaking  down  more  and  more,  thei'e  ia  formell  an  exi«n* 
sive  uleor,  the  floor  of  which  is  coated  nitii  pus.  Soon  after  this,  gen- 
erally, those  lamella!  of  tho  cornea  which  now  form  the  base  of  tlie 
ulcer  aro  nlm  destroyed,  so  that  an  extensive  perforation  of  the 
cornea  is  protluccd.  The  contents  of  the  anterior  chsuiiber,  consiating 
of  aqnoonfi  humor  and  pus,  are  evacuated,  and  a  large  prolapse  of  llip 
iris  forms. 

WJiile  the  ulcus  serpens  is  going  through  with  its  process  of  devel- 
opment, the  aecornpttiiyirg  irltiä  kcfi]is  on  increaeing  in  thoKumc  pro- 
jjortion  up  to  the  time  of  perforation  of  the  C4iriii>a ;  tliu  hypopyon,  Itw, 
kc«pa  growing  nnlil  it  tills  the  greater  part  of  the  anterior  chamber, 
and  tlie  pupil  lA  closed  by  an  exndiition  membrane. 

After  the  perforation  of  the  cornea  lias  taken  place  the  irntative 
symptoms  genei-ally  abate  and  the  suppuration  may  now  come  to  a 
atundslill.  In  other  cases,  however,  the  purulent  disintegration  of  the 
cornea  keeps  on  just  the  same,  so  that  the  latter  is  entirely  deatroye«!. 
with  the  ox(^ptinn  of  a  narrow  marginal  rim.  Pauopblbalmitis  may 
even  rcäiilt  from  thcsnjipuration  passing  over  into  thtj  deep  jiart». 

Ad  alcus  serpens  always  leaves  a  very  dense  corneal  cicatrix  which 
can  not  be  elearod  up.  and  in  which  the  iris  is  almnst  always  incarcer- 
ated. Fnrlhcrmore,  in  couscijueuco  of  the  iritia,  there  »re  usually  left 
adhesions  of  the  iris  with  the  capsule  (posterior  syDechi:^),  and  even  a 
cIoHuro  of  the  pupil  by  a  membrane  (occlus;io  pupillfe).  The  corneal 
cicatrix  itself  ia  in  favorable  cHses  flat,  in  unfavorable  cases  ectatic,  so 
that  the  ulcus  serpens  ends  by  forming  a  staphyioma.  If  panophthal- 
mitis has.  followed  upon  the  ulcus  8>erpens,  a  ithriveling  np  of  tho  ejc 
(phthisis  bulbi)  takes  jibici^ 

The  clinical  picture  which  is  characteristic  of  ulcus  serpens  and  by 
which  the  diagnosis  is  miulo  is  only  present  in  the  beginning  of  the  dis- 
ease. Its  important  feature«  are  Me  ^//»l-?/A''/f)rm  tin ti  central  »if ua lion  of 
the  opnnty,  the  more  pronounced  opacUi/  uf  the  wargtn  in  citmpnrigon 
with  the  cfiiter,  the  chamcter  of  the  mrnetil  snrfnre^  tohivh^  nt  thr  vile 
of  the  ulcus  serpen»,  shoipa  onltf  a  ahnllow  depretsion,  and  ßnally  the 
early  msei  of  ktfpopffon  and  iriiis. 

The /)i'w/rt».six  of  idcuä  iH^<r]X'ntt  is  always  serious,  as,  on  accotiut  of 
tlie  malignancy  of  ils  course,  it  belongs  to  the  most  dangerous  of  the 
diseases  uf  the  eye,  and,  if  not  checked  early,  it  generally  ends  by  pro- 
ducing blindntrKi]  through  an  incurable  opacity  of  the  cornea.  And 
eren  in  the  faromble  cases,  which  either  spontaneously  or  with  tho 
help  of  art  come  to  a  stop  uarly,  a  dense,  centrally  situated  opacity  re- 
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muDB,  w  that  nsaolly  the  «ight  can  only  be  restored  b;  the  perforni- 
■nce  of  an  o)»eration  (iridectomy). 

36.  Etiolo^. — An  ulcus  deri>ens  originates  in  infection  of  the  cor* 
n«i  by  organism«  (the  pneiimococciis)  vrhicli  set  np  in  it  a  purulent 
infl&inmBLion.    8nch  infection  presrippocies  two  conditions:  tlrst,  a  le- 
»>i<m  of  the  cornea)  epllhclitim,  which  In  the  norniul  state  prok'cts  the 
conieA  against  the  entrance  of  miero-orgHiiisni.4;  and,  second,  the  pres- 
ence of  pyogenic  organisms  which  find  their  nay  to  the  spot  where  the 
epithelium  is  wanting.     Both  of  these  cundiciont»  occur  in  many  cnaes 
»f  injury  of  the  cornea.    The  bo<iy  which  inBict«  tlie  injury  may  itself 
the  carrier  of  infection  and  inot-ulute  the  cornea  with  germs.     Jtucli 
lore  frequently  the  injury,  by  pro<iiicing  a  loss  of  subtitance  in  the 
^fpitfaelial  corering,  simply  affords  the  opportunity  for  the  entrance  of 
infcetioti,  the  infecting  geruts  being  ftirnishfd   by   the  secretion  con- 
iinoi  in  the  w)ujnncii%al  s«c.    The  injuries  which  in  this  manner  lead 
the  formation  of  ulcus  serpens  are,  as  a  rule,  very  alight,  consiäting 
nmple  scaling  off  of  the  epithelium.     Among  such  injuries,  for 
kple,  is  the  scratching  of  the  cornea  with  the  finger  nail,  a  thing 
rhii^  children  very  often  du  tc  their  mothers  who  are  carrying  them 
in  their  anna.    A  rongh  cloth,  a  leaf,  or  a  branch  grazing  the  cornea, 
id  small  foreign  b(Mliiw,  i^K|>pciully  minute  fmgnientsnf  stone,  which 
Iv  into  thu  eye,  lilcKwisu  produce  tlicM- Kupertu-iul  injuric^a.     Kven  in 
oaaea  in  which  a  typical  nlcits  serpens  liu«  a]>})eared  to  originate 
^«{WDtant'oaslv,  it  is  probable  that  there  haa  been  itn  antciredent  Injury, 
rinoo  sncb  slight  injuries  of  the  cornea  as  these  are  readily  overlooked 
by  thr  patients,     lu  exceptional  cases  severe  perforating  injuries,  and  in 
a  «iinilar  wuv  n[H<ration  wounds.,  may  also  give  rise  to  an  ulcus  siTpeug. 
Auociated  with  the  injury,  as  the  second  factor  in  the  production  of 
ulcaa  terpens,  is  the  prcM'nco  of  a  chronic  lesion  of  the  conjunctiva 
(catarrh  or  trachoma),  or  a  b1ennorrh<pa  of  the  tac'brymul  aae  (present 
in  about  one  third  of  the  cases  of  serpeut  ulcer),  by  which  the  infecting 
^tion  is  fiiniishei]. 

I'ruunmlic  ulcus  H-r[>en8  attaclcs  adults  exclusively,  and  especially 
bftlonging  to  the  working  chis*.    These  ore  more  frequently  ex- 
lo  injuries  of  all  kind»,  and,  besides,   more  often  i^ufTer  from 
lected  affections  of  the  conjunctiva  and  lachrymal  sac  than  do  mem- 
.>ra  of  the  well-to-do  clasdes.     (Ireat  heat  favors  ihc  formation  of  ulcus 
F     sprpons,  which  is  honco  much  more  fre«]ot-iit  in  tint  hfjt  t^i-aj^un  than  in 

I  winter.  For  this  reason  reJijMTs  are  not  iiifri'i|UfntIy  nffwted  with  the 
di«eue,  «nee  in  cutting  the  grain  they  scratch  their  eyes  with  its  awns, 
and,  beside«,  they  do  their  work  during  the  hott^-st  days  of  the  year. 
6tnno  maaons  also  are  partioidHrly  apt  to  be  attacked  by  ulcus  serpens. 
In  nlcoa  terpen«  resulting  from  acute  blennorrhcea  and  from  diph- 
theria of  the  conjunotivB  there  ia  likewise  without  rionbt  a  penetration 
of  plilogogenic  germs  into  the  cornea  from  the  conjunctiva. 
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Uloiu  serpens  aleo  occurs  in  acute  infectious  disease*,  guch  aa  small- 
pox,  scarlet  fever,  meösles,  typhus,  etc.  The  form  that  result«  from 
variola  ia  moatfroquently  observe*!.  In  tliis  oiwe  it  makes  ite  appeiir- 
anco  not  at  the  height  of  the  disease  but  in  the  stage  of  desiccation, 
and,  in  fuct,  sometimes  even  in  pntienU  who  have  already  left  their 
beds.  These  varioloiis  ulcers  are  found  in  children  ns  well  as  in  adnlu, 
and  lint  infrequently  affect  both  eyes  ao  that  total  blindnoas  may  be 
proiiuue^l  by  them. 

Since  the  ulcus  serpens  in  variola  develops  Huch  a  length  of  time 
after  the  stage  of  eruption,  it  obviously  can  not  be  regardod  as  a  small- 
pox pustule  that  haa  been  localized  upon  the  coruca.  Hence  in  this 
case  as  well  as  when  occurring  with  other  infectious  discflsea,  it  has 
been  cousidered  to  be  a  nietostAtic  affection.  If  the  metastasis  is  sup- 
posed to  occur  in  the  way  of  cmiioHem,  we  shonld  have  to  assume,  einoe 
the  cornea  itself  is  bloodless,  that  the  embolus  is  arrested  at  some  point 
in  the  marginal  network  of  vwwets  snrronndiug  the  cornea,  and  that 
acting  from  this  point  it  sets  up  the  suppuraiton.  But  the  clinical 
picture  presented  by  ulcus  serpens,  which  is  a  process  that  begins  in 
the  center  of  tlie  cornea,  dtws  not  agree  with  this  view.  Hence  ob- 
stTvers  are  now  inclined  to  the  belief  that  the  variolous  ulcer,  like  other 
ulcers,  ifl  to  bo  referred  to  infection  from  without  There  is  no  lack 
of  opportunity  for  such  infection  to  take  place,  since  the  free  border  of 
the  lids  is  a  favorite  seat  for  variolous  pustnles,  which  thus  oau  come 
into  dire(!t  rontai't  with  the  oornim. 

Treatment.— I u  cousidoration  of  the  rapid  progress  which  an  ulcns 
ser)>enä  usualiy  makes,  and  which  threatens  the  entire  coruoa  with  de- 
struction, a  jMirtiruhirly  prompt  and  energetic  interference  is  required. 
The  treatment  is  partly  medicinal,  partly  operative. 

The  medicinal  treatment  is  the  same  as  in  purulent  nlcers  of  the 
cornea — nainwly,  llie  applicatiün  of  a  bandage, atropine,  iodoform, moist 
anti  warm  coiupwiw«»,  and  Bubconjunetivul  Injections  of  sublimate.  At 
the  same  time,  any  lesion  of  the  conjunctiva  or  lachrymal  sac  that  may 
happen  to  be  present  is  to  be  suitably  treated.  This  treatment  is  only 
Htlaptcd  to  the  case  of  small  recent  ulcers  without  an  exccssivelT  large 
hypopyon.  Itshould  be  undertaken  only  under  the  condition  that  the 
disease.  Is  closely  watched,  so  that  in  catKt  the  latter  progresses  in  spite 
«I  it,  we  may  immediately  proceed  to  operative  treatment. 

Operative  treatmfnt  must  be  initiated  without  delay  in  all  severe 
cases  of  ulcus  serpens,  but  is  also  required  in  the  lighter  cases  when 
thej  resist  the  mild  treatment.  It  consists  either  in  the  cauterization  of 
the  ulcer  by  means  of  the  actual  cautery  or  in  its  incision  according  to 
the  method  of  Satfmisch.  Crxnti-riuttiojt  h  performed  in  the  same  way 
as  in  the  case  of  progressive  ulcers  of  the  cornea;  special  attention 
must  be  paid  to  the  destruction  of  the  progressive  portion  of  the  mar- 
gin.    Uauterizatioii  has  the  advautage  over  incisluu  of  not  causing  a 


PISKASES  OP  THK  CORNüÄ. 


167 


f»erf<>ration  of  the  cornea,  and  hence  of  not  giving  rise  to  inclusion 
of  tbe  iris.  It  is  «uilable,  lioworer,  only  for  those  nlc«rg  that  Imvc 
not  Tot  nndergone  perforation,  and  in  which  the  hypopyon  is  not  ex- 
cessfTelj  large,  for  the  Jatter  is  not  removed  from  the  eye  by  Ihia 
method ;  it  can  disappear  from  the  anterior  chamber  only  by  resorplion. 
Jntninon  of  tbe  ulcus  sorpena  (puncture  by  Siioiniäch*8  method,  see  the 
KCtiououO;>enitiu[iä,  JE  154),  btside  dividing  freely  the  corneal  lamellic, 
which  are  gaturatiKi  with  pui^  alxo  effccu  the  evacuation  of  the  bv- 
popyoD ;  it,  however,  entails  tlu!  disadvantage  of  a  frequently  extensive 
iucarceratioD  of  tbe  iriä.  Incision  is  suitable  for  very-  extensive  ulcerB, 
for  thoee  in  which  perforation  ik  iuiminent,  Hn<I  for  those  which  are 
WSMnated  with  a  large  hy]>üpyon.  We  should  not  lot  the  matter  rest 
with  a  single  performance  of  the  incision,  but  must  every  day  separate 
anew  with  a  blunt  instrumimt  tbe  edges  of  the  wound,  a&  they  speedily 
reunite,  and  we  must  keep  this  up  until  the  ulcer  begin»  to  grow  clean. 
At  the  same  tiaic  that  this  operative  procedure  is  being  ^>crformed.  the 
medicinal  treatiiient  above  nienlionod  must  be  continued.  Perfomtion 
and  prolaiMe  of  the  iris,  when  once  tlu'V  have  oc<*iirred,  must  be  treated 
ftocorUing  to  tbe  plan  that  has  been  laid  down  for  perforating  ulcers 
<pag«  156). 

According  to  oar  prewnt  views,  purulent  iTiflammatioDS  «Terywhen-  itro, 
with  ran;  rxceptioiii,  to  Iw  referred  to  the  pre^cDcr  of  S^itumycett».  In  the 
•ftcirial  ob^f  of  porulrnt  inflammation  of  Die  (H>rni.>a,  t)u>  prpwnrc  of  fiitijp  hits 
fi»r  a  Inng  linii-  lwi:-n  n  riiatti-r  of  di-iiiuDstnitittu.  tliv  |iriiK'i|>(il  nr>^ini<tiiiN  fuiintl 
being  the  >tAphvlococcu9.  streptijcucciu,  pnt-utnobacilluo  (of  Friedl&nd«r),  ami 
tht  pneamococcun  (of  FrAnkel  and  WektispltMiim).  Tlie  la^t  named  is  ihe 
'WKWt  frciiucnt  exriHog  cuuh«  uf  tl»;  lyjiii-al  ulcu»  suqirn«,  which  [iiiiuibl;  nwr« 
lla  v«i7  pvrutiarities  to  the  »pedal  |iroper(ie»>  of  IhU  gertn  ( L'hthoff  »Ld  Axvn- 
'*\A\.  Ib  rare  cases  mold  futiH-i  <A»iM;rf(iHiis  fiinkigatu»)  have  been  found  a« 
Uie  caoae  of  aupimrativp  kftretitia. 

Tbc  micnMirgaoUniä,  whose  prewnce  in  the  suppurating  cornea  has  been 

«Bonatrmt«!,  arc  aUo  witlmui  doiibi  th«  rval  pxdting  rnuHP  <if  tlir  .»iippura* 

loti.     Tmumatüni  aloiiu,  witlxiut  infectiun,  dow  not  fjive  riM*  lo  nupputnliun. 

We  ma;  cut,  Krn)«,  crush,  or.  in  «hort,  injure  in  any  wuy,  or  wen  cauterize 

the  rornm  of  an  animal  without  getting  nnv  puruLenl  inflammntion  of  it;  in 

very  caac  siinpljr  a  gra>'  cloudintws  dcvi-lvps,  which  )^-iie.ra1l}'  (lisii^jMrara  again 

uickly.     fiut  whru,  by  rcpeatnll;  touching  the  conjunctiva  with  nilrate<of' 

•ilvrr  «olutioD.  we  have  itrtiRrittlly  produced  a  ronjunrliviil  cntnrrh,  and  In  this 

way  have  i^iveo  the  opportunity  for  the   production   of  infection,  we  then  see 

purulent  iuHltratiun  fulluw  upun  tlieee  same  luviuns  uf  the  conieu  (Thilo.)   VThiit 

■  b  Inic  of  I  he  comes  of  BLnimal!>  i»>  nliio  true  uf  tlml  of  man.  PruvUlf-d  ve  avoid 
iiifec-lioQ  by  cIcaiiliiieMt  and  nnlm'ptic  meaxureft,  we  can  with  impunity  MUbjecl 
the  eome»  to  operation«  both  light  and  severe;  even  cnmhing  of  the  cornea. 
euch  as.  for  example.  U  often  enough  produced  in  the  rxjircMUon  of  a  ratamet, 
doeM  not  always  hy  any  means  lead  to  euppuntiou.  But  if  we  undertaki-  the 
HMine  oprrarioo  In  the  presence  of  a  conjunctival  catarrh  or  a  suppuration  of 
^BUie  IschtTmal  wu',  wo  risk  the  1o«b  of  the  eye  from  a  |mni]ent  iitfiction  of  the 
wouad. 
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In  what  way  den's  iafcctioa  uf  tltr  comcii  lij-  pus  gvrtns  IpbJ  to  t\w  tletrivp- 
mffit  of  a  Kippurutirt  irr"tifi»f  We  owe  iMjr  knowli-dge  iu  rffpird  to  l hew 
prorcäfli'8  mill  ilti-  trti«  explaualion  of  itictii  cliU-flr  tu  tbc  iuvpHtigattoDs  of 
I^))«r,  wlin  Tiiitdu  morulatiun«  of  variotiH  kiadb  of  ^mui  ujtoii  the  corne»  of 
aninuLb.  Tlie  morbid  processes  that  he  oWtred  to  result  from  ihvtt  Idocu- 
Intioos  hi'  FL-ft-TB  to  l\\e  toxic  L-ffurt  wliieh  thi-  |irodiirts  uf  the  tissue  mirtaniar. 
l>|]i>»is  of  the  cocci  iodtice.  lie  a»«umi-ii  that  tlie  chcuiicnl  sulwtuuofv  |ir(HltiL-itl 
by  the  cocci  exert  upon  tho  cell  prutüpIiiBm  im  irritiint  action,  when  but  slightly 
onnt^ntrtitcil,  anil,  wIifii  mnre  mnri'iitrali'd,  a  jiarnlyzing  and  iilttmtiti'ly  ffiriil 
cflccL  Wimn  [ium  t-occi  art  iiUri^uut-vd  iolu  the-  rorniMi  bj  iiioculntiuo  they 
firat  iiicrcaae  in  uumher  within  tiu-  corneal  ti<MUc.  Then  the  cornea  for  a  cer* 
taiu  dUtAnrc  about  tlic  eoJoay  of  ciK-ci  die»,  bi-pnu»u  the  toxic  eubKtnuct«  l-s- 

cretud  by  the  cocci  an-  prciwut  vithin  thiü  an» 
in  a  state  of  strong  concent  rati  dh.  According- 
l_v,  till-  colony  of  cocci  nw«-  lica  in  tlit  ceiiliT  of 
the  nernitic  area  (Pig.  R2|.  In  the  incantiuie 
violent  intlammntnry  )iyin)tt.i>mi^  hnv«  made  ihctr 
npiK'jiraucc  in  Iht-  i-rc-.  The  Xuiu:  Bubtituupps  by 
difTuMoii  have  reached  the  nuu^n of  the  corn<?ti, 
und  there  catiM-  dilatation  of  the  vog«#U  and  in- 
creased  permeability  «f  tlie  vei«ol  waltc^  enlaib 
iog  as  A  ucret^sary  coDsequooce  incrca»ed  dia|>e- 
deüiM  of  the  blood  planna.  lu  BtlditJon  (o  thu 
diaiiedosiK  of  twriiiu  «n  emigration  of  white 
blood  rorpuitcit»  alM>  takes  place  from  the  vc^ 
»els,  Thi«  I«  effected  by  active  movement*  of 
the  lencocyU-s,  which,  irritnted  by  the  loxic 
Hiihfltjini'es,  emigrate  toward  the  focus  of  inflnm* 
mation  {ehemotaxiM).  Tliis  migration  of  the  ieu- 
cocyti-M  may  be  cx{tlnit]ed  in  the  following  man- 
ner; The  degree  of  concentration  of  the  toxic 
Kub<stunees  dtmitLi<ihe!<  gradually  from  the  «pot 
where  the  irritHtiou  origiaates  to  the  [leiiphery. 
ITence,  that  oide  of  the  body  of  a  leucocyte  that 
i«  turned  towurd  the  utiirting  (mint  of  the  irritation  is  in  contact  with  »  more 
irritating  fluid  than  i»  the  side  which  ih  torned  in  the  opjioniCe  direction. 
Hence  the  protoplfuuiiic  proce«»es  \mAi  out  more  on  tlie  fonner  side  than  on 
tlic  latter,  and  the  whole  cell  conoequcntly  moves  toward  the  «outoe  of  irri- 
tation. The  leueoeyte»,  however,  drt  not  mnke  their  wny  into  the  necrotic 
district  itself,  the  jma  cells  that  are  found  there  being  such  ta  have  emignited 
from  the  eunjunctivnl  sac.  In  fiirt,  the  iMicocyles  derived  fnim  the  margin  of 
the  cornea  are  piiralyiwd  ut  the  Imtder  of  the  necrotic  nreii  owiu«;  to  the  pjvAi 
degree  of  conoentratioa  of  the  toxic  substanees  tit  thii«  sjtot.  17iu»  it  happens 
Ihnt  a  rnntitantly  incn-»»ing  numlier  nf  rella  are  arn'iitcd  at  the  margin  of  the 
nucnJlie  «[Hit,  and  die  thi-rv.  In  thi«  way  ie  prudueed  the  infillmlion  (or  mi- 
gration) ring,  which  is  apparent  to  the  naked  eye.  Now  leucocyte»  have  the 
property  of  diiuolving  by  a  kind  of  dlgctitive  action  tissues  lu  which  they  are 
present  in  huge  quantitiPH.  They  effect  by  thi^  menus  the  esfoUatinn  of  the 
necn>tic  area,  and  givo  rise  tu  n  ddiniiliug  yuppuration.  The  in0nmmalor\' 
pheiiumcna  in  the  cornea,  consetjuently,  appear  under  the  guüe  of  a  proceu 


V\a.  sa.  iMoci-uTinii  Khiatitis, 
tXttft  |j>h»r  ■}    MuKtiinM  3  •  1 

SmHa«^  KPcUi^n  thmiiKh  «  rnhhll.'* 
niriM-n,  liilc«  tin- i.'i'nit-r  «r  which 
>  ililiiti- iiiiNiH'iixhii  cif  HUiiihyln- 
fiv(^i>  aim-US  tin/)  l-wrn  lnjM.'UHl 
lbivi;da>'»(N:-rijri?.  In  lb«  middle 
of  tlie  c»rnea  tsseeit  tlie  tuaaa  uf 

rimlirpTMIiiK  cmmm;!.  mrrouiulMl 
17  «  «M'-Totlr  ixvxv.  Thl*  loUvr 
U  tx-rili*««!  bv  a  bmad  mijira- 
li'iti  «UK,  odjrilnlnf;  nliloh  Iwlow 
th>.-iv  \*  *  iw^^iii^i  one,  narrower 
and  Dut  iiiiu|iltsl«. 
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bartnir  «  (l<-finit(>  |>uriK»wi  to  mibsen-e,  the  princii«!  md  imd  objpct  of  wliich 
mtr  ui  «liminair  ilir  npcrulic  area,  antl  with  it  the  morbific  »jfciit«  tlml  it  con- 
uiaa.  But  bc»klc  lliu  the  pun  curpuscW,  an  exiu'rimi'tit  liao  kIiowd,  harr  III« 
additional  pruinrty  of  directly  inhibitiug  tliv  gtuwtli  of  gvnn»,  ho  that  iht-v 
o|i|Mu.i!  thp  difTiisioii  of  tho*c  «obizoniycftc»  thui  may  bavi-  chauwd  to  grow  out 
bcj'ood  tbtf  mxrolic  nuus. 

Sinof  ihc  nu-aca  i»  an  organ  which  extends  tniUiil;  in  one  plane,  the  migrm- 
IM«  tooe  duea  nut  fomt  n  t^pheriral  »hell,  but  a  nn^.  Yet,  accortllii};  to  lA-bor, 
Bill^mliaD  U  not  wanting  im  llie  ptwlfriur  fiurfncc  «f  the  romea  ul««.  The  way 
in  which  thU  orcun  w,  that  fiwt  the  endothelium  of  Desceinet'6  niembmne  nvcr 
the  ne«.Totie  area  hecumps  dDtaehed  niul  a  rlol  of  fibrin  in  precipitntt-cl  fr^im  tliu 
Mtmrotw  aj»o  tiiia  portion  of  thi-  posli-riorwall  «f  the  cornen.  Tb<-n  Icvte«icrtrw 
Blgnt«  into  the  clot,  w  thul  soon  a  pluji  of  pus  can  hv  «i-n  on  tlie  itostrrior 
asrfare  of  tbe  cornea  at  a  jvoint  corrtsiwnding  to  the  »ile  of  tin-  iiioculiLtion. 
Thta  |Mu,  b;  linldng  down  to  the  bnttom  uf  the  imtcnor  chuinbvr,  forniH  the  hy- 
popyun. 

Ldwr'a  experiment«  were  all  made  iijwd  nnimnla.  iu  ivhich  it  h  not  pOMible 

to  pmduce  a  luurbid  picture  perfietly  äiniiLur  tu  the  ulcus   scrpeoa  in  miin. 

And,  for  niUMjnii  that  wiU  b«  readily  comprehensible,  »natoiuical  roearche»  un 

bunao  crycti  allecicd  with  ulcus  iier|wnii  do  not   exhibit  it»  eiirly  staged,  whotte 

■natoiaical  cbarader  mutt  l>e  iDr«Tn>d  froui  «hat  i»  found  to  obtain  in  the  more 

I  CVaw.     t  have  in  my  jmsmi-kmoii  pn-pHi-atioru<  miide  from  nine  nuies  of 

I  fcrpens  (incloding  four  of  Dr.  Elwhiiigc).  and  from  llie  coiirurrent  teati- 

ij"  of  lhe9P  the  iwrwe  of  the  i1ift«>ftHc  «limM'si  itX'lf  n«  foIlr)wn:  An  infiltrate 

in  about  tbv  cviiter  of  the  c«>ruea.     Thi»  intiltrale  is  lilie  that  represented 

Fig.  8H.  bot  is  somewhat  more  6U|K-rflciully  plaei-i).  und,  un  the  nther  hand, 

dcaarr.     Thr  corneal  lamcllc  placed  over  the  inflltrale  IwcoriP  necrotic,  and 

■well   up  and  exfulinte.     Tlnis,  in  place  of  the  iiifillnite  (hrre  in  formed  a 

Bat  apen  ulcvf,  the  floor  of  which  roniiisto  of  fibent  of  the  come»,  thiit  have 

been  hMTrd  up  and  are  swollen  lo  an  almost  honio^i-neoiif  niHini,  and  between 

■which  only  a  rery  few,  s{iarH*ly  'culli-n-d   pus  corpuHcIi-s  are  to  Im'  Been.     It  is 

ly  at   tbi?  moTfiinK  of  the  ulcer  thnl  the  remains  of  the  iitfillriite  can  i^till  be 

lutitiguifhed.  and  here  it  pfnelratc«— appenring  in  cr*w«  ^cclion   like  a  wedge 

[ — into  that   portion  of  the  corite»  that   Mill   if   xound  (Fig-  B3  C,  a).     This 

of  infiltrate  cormpond«  to  tb«  yellow,  advancing  border  of  the  ulcus 

in»;  it   keeps  jopioujiting  itaelf  farther  and   fnnhcr  along  bctwcco   the 

of  the   coraca,  so  ns  first  tu  lift    up  »iid    then  to  dt-tiurli  tlic  layer»  that 

Vlttrlir  it.     In  many  oiM«  of  ulcus  »cr|>enM  the  iotiltration  of  thi^  margin  soon 

di«ppe«j^  at  aome  portion  of  it*  cimini  fere  nee,  w  ihiit  the  ulcer  wlranecs  in 

[one  dlrrriion  only.     This  pruf^fFaeive  (Hirtioo  uf  Ihc  tilcerV  iHirdcr  then  liioka 

jlike  a  yellow  crr«<t-nt  (Pig.  58  J,  n)  ap|>lie<l   to  the  difk-shnind  ulcer,  which 

[itarlf  is  often  f-o  little  cloudt-d  that  one  can  scnrrely  recitgni«e  it  except  by  the 

[•liallow  deitreatsinn  that  it  prtMlnces  in   the  surface  of  the  come».      In  IhiH  chw 

[hcrrvcr  in  the  living  aye  the  yellow  margin  is  no  longer  visible  nnatomical 

[iHasirTlnn  »hows  the  wedgv-nhaped  infiltrate  to  be  Abs4.-nt  (Fig.  98  (',  b).     At 

■this  poiiit  llie  epithrlium  paMvs  over  the  edge  of  the  ulcer  and  out  M|Hjn  its 

floor,  onfrring  thn  latter  in  an  irregular  uneven  layer,  often  as  far  as  the  ad- 

TUtdOg  portion  of  the    border.     Thiü    fact  f^xplains  why  such  ulc<-nt  give  nn 

■laMiat  mtrmrlike  retlrx.     It  »'itilü.  Iionever.  be   erroneous  Iu  stwumi-  that  th« 

jKiftioiu  of  the  cornea  thtt  have  once  more  become  covered  Id  this  way  with 
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no.  M.— TTltta  ßxnpBtn.   A.  front  vli>w  ;  B.  crww  uto 

W-  t. 

Is  till«,  «a  Id  luiMl  ti  l\\«  CQ-M'S  "f  ulcun  lirrpeiiH  thai 
h&ve  bp*n  rxnmlDiil  nmUnmlcaliir.  Iht*  »■>■<•  n»^  nf- 
f^vtad  vltb  ahwiliiil»  rliiiK'oitia,.  T)ih  iitiwr  ■■i-ii^ii-iil 
»bout  Umi  cvnlwr  uf  tlic  corun«  ;  Itn  iiiipfT.  al]v4l>l.^ 
Ulf  tMmlrr.  a.  kom  i^li-arly  n-fMKnluthln  (ut  «  VftTnw 
ctMcmt.  whllp  ilie  Icwtr  border.  b*lD|  but  Blinhilr 
opB(|UE.  iliil  Eiiil  »iKtclallr  iitaiKl  cinl  ■yalnM  tltt-  snW 
JBtmu  mamcs  of  piu  vhich  I»?  In  the  »arcrtnr 
chftmbrr  nnil  t<KliMi<l<-il  ••  Iliw  down  m»  c  Farther 
beluit.  bc-iniwu  the  i.'orneA  anij  tbe  irfai.  U  ihwu  [>iv 
hrp^TTOii- "'^  iipptT  bonlpr  of  which  uIitBiMnvt-x 
0«liW  to  thf>  Rlniimm«.  rti«  tail  lULR.  rfttti^r  |>«i-iji- 
krlr.  Dvoomr  ■•Dxrciii  by  tis  pMipherf  to  tlio  ooi^ 
nea.    r,  poata-rliir  abai-r«  In  th«  coroMt. 


«pitkelium  faar«  taealed.  Nature 
tries  to  cover  every  woond  with 
epithelium  as  nipidly  u  pnsn- 
ble,  ta  order  to  protect  it  /rtiia 
the  outsidv  world.  Id  rucH  a 
oase  it  nftpn  ha|)|>pnti  Ihot  the 
epltbctium  covert>  ntwuet«  of  d;- 
iDj^  tiiunie,  nnd  ev«n  mai!W09  of 
pii».  S»  also  ill  Fi^.  53  C,  we 
»ee  at  a  bow  the  «pithelium  baa 
grown  over  the  ndvandng  por- 
tion of  the  bordiT,  wliitrh  is  on 
the  very  point  of  di^nteKratioo. 
Moreover,  those  lamellir  of  the 
onmi-A  that  lie  diroctiv  beneath 
the  epithelium  and  form  Uie 
floor  of  the  ulcer  are  no  longer 
capable  of  mirvivinfr;  they  are 
Birollca  tip.  destitute  of  corneal 
CorpuHclea.  aod  coQtain  onlv  a 
few  puHcells.  The  deeper-lying 
lami'llie  are  appnrently  normal; 
but  upon  cimjful  examination  it 
is  found  that  noc-urnvHl  Rorpu»- 
clea  susceptible  of  stahiin^  can 
be  dlKtinguiiihi'd  in  them,  m 
tbiit  tlipy  also  tn  larjfe  (»art  are 
on  ihe  way  t"  deRtnirtion. 
Ht'iiLHi  it  ii*  that  although  in 
ulcua  M'rpcDfl  the  purulent  infil- 
traiinn  does  not  go  very  di-ep, 
neverthelesa  very  extennive  per- 
fonttinu  of  the  cornea  occur». 

Tile  chanKi*«  which  Hlmiilta- 
ncously  take  place  at  lliv  /mm/^)- 


rii>r  »urfaet  of  thf  caratu  conlrib- 
ate  to  the  production  of  perforation.  Ucre  an  accumulution  of  pus  corpuiicU-« 
takes  place  early,  and  tbesi?  migrate  tuwuni  the  inflammatory  dejfo^iit,  makioa 
their  way  mainly  aloag  the  posterior  surface  of  Descemet'«  membrnne.     They 
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Kre  ilrrivcd  froin  tb«  vobsi-Iis  uf  tbt*  urva,  anil  ctiit-flv  from  tho  ti*shpIh  fiurround- 
iag  the  MDiu  of  the  antfrrior  chamber;  aod  an  proof  of  their  origin,  muny  of 
Kbcfn  contain  small  in«nuli>s  of  pif^mcnt  derivt-d  from  tbt-  utcb.  The  pQo  cor- 
pMClM  oui^rrgittc  tu  form  a  nuu»  uf  pu»  upoD  the  poBtrritir  wall  of  the  romt«  ; 
tb^  tlito  pei)«tr«te  into  De»ceniet'8  nieaibniDe  and  ultimutiüy  iuto  itiu  conips 
llaeU.  la  tliin  UiiUt,  thorffofü,  Ibi-rv  in  funiii-d  u  wrt  of  jiuHtcrior  sbscena  (Ft^. 
SS  C,  *)  al  a  putiil  conc«|Min(ling  to  the  Kite  nf  the  ulciw  aerjiens.  Dirt-'ctly  in 
fnml  of  this  akf>ct'«i  lie  tho«e  corneal  lunfUfv  which,  as  already  ai(.-Dtiou«d, 
miv  dcHlilute  of  corneal  curpuwies  and  arc  uailvrgtMng  (lissoJutioD  ;  aud  their 
BccrusU  in  coajunctiou  with  tite  abscvas  {firea  rise  lu  tlie  ]>crforalion  of  the 
ooniM. 

U  «e  compare  theM>  obticrvntinnH  with    thr-    results   obtained  In  L«berV 
^KcxperinunlB  upon   rabbit«,    wv    miuft    regard    t)iv    posterior    abiu-fx»    and  the 
^f  W(dge-ah»p*d  iaältrfttion  at  the  advancing  margiu  as  ptirtB  ol  thv  midcnitiuii 
ion«. 

The  pua  of  the  posterior  abaoess,  whicb  lies  witliiii  the  comea  iUelf,  is  in 
direct  conimaiiicatioQ  with  tbe  purulcol  maaat-«  that  ani  ajjplied  to  the  poHlerior 
^_  aurfncc  of  tbe  corara.  These  latter  form  coherent  liunpA  ir.  Fig.  SS  ('),  which 
^Balnk  I«  file  bottom  of  ibe  auterior  chamber  until  Ibey  unite  wtüi  the  bypopyun 
^■(J,  Fig.  B8  C)  prewDt  there,  In  the  lixing  eye  these  masfies  of  pus  upon  th«  poit- 
^Blerior  Mrfacc  of  the  come»  often  n-nder  il  tni  possible  to  make  out  prccittcly  the 
^■Uaita  of  Ibe  uIcuf  «uiriieiiB,  inaHmucb  an  the  latter  dues  not  contrast  »ufliciently 
^f  «itb  the  yellow  bucki{Ti>und  made  by  the  pus  (Fig.  53  A), 

Tbc  hv]Hipyon  baa  uKiially  a  border  thai  in  front  view  apiH'am  convex 
upward  (Fip,  33  A.  </).  It  is,  moreover,  ngglutiitateil  lo  tbe  pusterior  surface 
of  Ihv  comea  (Fig.  53  C,  d),  so  that  when  we  look  into  tbe  anterior  ctuuuber 
(rtMn  above  we  ain  aee  down  between  the  hypopyon  and  the  in», 

Tbe  older  Huthora  were  well  anjuainted  with  tbesr  apijearances,  but  gave 

Ilbem  a  different  inter|>rrtslion.  They  rvgnrdeO  the  thread  of  pu»  esteuding 
down  into  ihr  anterior  chamber  a«  a  hypopyon  »ituotcd  in  the  cornea  iiüclf, 
ftwuming  thai  the  ]wn  iieltled  down  bf>twpen  th(>  I'omL-ul  liim<'llu<.  Tliey 
«xpUincd  the  flatten«!  shape  of  thr  hyjiopyow  and  tbe  convex  curve  of  itn 
vppor  border  aa  being  due  to  the  contracted  Hpncc  occupied  by  the  pu»  inelnitrd 
b«lwwD  the  corneal  iamellic.  On  aecounl  of  ihe  convexity  ol  ils  upjier  bor^]er 
they  compared  the  hypopyon  to  the  lunula  of  the  finger  mail,  and  hence  called 
it  «n^M  or  vny/ mail).  The*«  exprcwions  would  therefore  denote  a  M-ttllng 
of  pua  down  betw»N?n  the  laraellie  of  tbe  corut-a— a  plieuomenon,  however,  that 
deea  not  actually  occur. 

The  Tariety  of  keraiitl«  produced  by  mold  fungi  (kentlomyforU  aaperffilimn) 
pre*««!«  even  upon  exl'-mal  examination  a  ciinical  picture  dilTcring  from  that 
of  the  onlinarr  ulcuft  nerpcrnH.  Then-  form»  in  tbe  central  portionii  of  the  cor- 
nea an  infiltrate  which  later  undergoes  »uperficinl  diMntPgnition,  and  in  distin- 
guished by  its  peculiar,  dry,  crumbly  surfiwe.  About  ihi*  area  a  gray  or  yellow 
annular  line  of  dL-markation  forma,  which  gradually  dee[>ena  into  a  gutter  and 
ulllnutUdy  Iroib.  to  the  exfoliiition  of  the  inclosed  portion  of  coroea.  which  in  the 
mrMitime  hib)  l>4>'Come  wcrotic.  The  latter  bring  tbun  detiiched  en  mtwwe  from 
tlw*  oomca,  ciivtriiidiim  of  tbe  rcnulting  [o<m  of  MubNtancr  enMien.  l[y|>opyon 
ia  prcaent.  Init  Ihe  irritative  «vrntttom»  «re  »light,  and  tbe  whole  c-onrse  is  very 
chronic.  Examination  of  thew^iiCHlrum  ahows  it  to  be  pi-rniful^^'d  by  a  growth 
of  the  mycelium  of  the  ABpergillua  fuuiig&tus.    It  is  probabk  thM,  as  B  general 
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tbiuf^,  thU  fungus  is  ctrricd  into  the  coraei  by  the  foreign  body  that  cmiued 

the  nrigiiiJil  injury. 

A  kenitiliis  that  hits  a  certnin  rraemblance  to  ulcus  »cqiens  con)<iHls  iu  Ibe 
development  in  the  midillt-  liiycr«  of  the  cornea  of  a  gniy,  <lük-»bapvd  u{Mcit;, 
which  U  nharjily  liniitit]  by  a  honler  of  deeper  |^y  from  tlie  tran^|H)n>nt 
porij^liitry  uf  ih^i  citrtii'u.  Tii  tlu*  c;(ri]tt.'r  »f  thv  dixk  a  muiiU,  man  (](.'i']iljr 
climckd  *ij»eck  in  conimonly  observed.  The  gray  border  of  the  disk  may  be 
made  lip  of  »evenil  concenlric  cimiliir  line.'*.  This  disk  Khii|N-d  iuflltrute  never 
becomOH  yellow  and  iii-ver  Iciulo  to  di)tiati*}cni(iuD  of  thceurncii;  only  cxcep- 
tiutuUIy  a  small  lo^«  of  «.ub^tance  dt>ri']i}p9  over  a  ctrcum^icritMrd  area.  The 
irritative  »yinptoms  art  mostly  uol  vtjrr  pniiiouuccd,  and  liypopyon  is  ab»eni 
or  but  M»Diy.  Thfi  cciurM-  of  the  dineaHe  in  a  protruded  ooe,  lu  it  tnkuM  one  or 
iiiorv  mouths  for  the  eye  to  become  free  from  c<.>U{j;c«lioD  and  for  llie  iuGltrati' 
to  l»  iDinafomieil  into  n  corneal  oimrily.  Tliia  latter  in  p^Tmaneni.  In  the 
course  of  the  clisruHr  it  often  )iiip|icn.>i  tliat  HctiCtervd,  iiU[K.Tficiul,  or  deep-aeated 
blood-vet^eU  di'velup  which  extend  into  the  infiltrate.  Canes  of  riimilar  nature 
were  desrrihfd  by  the  older opbttialmologUt«  under  the  name  of  aitcramu  mctu*, 
by  which  tt^rm  thi-y  nicnnt  »ii  ithsress  in  wliieli  nr>  Riippumlinn  had  cxrurred. 
In  rejility  it  is  likely  ihut  iu  Ihe^c  eu&eM,  an  well  a«  in.  ulcua  sorjH-ns,  infeeliun 
of  the  cornea  from  without  lies  at  the  bnttom  of  tlic  trouble.  In  aj-gumcut  for 
llilü  view  it  muy  be  todd  that  the  eeiitnd  ^^niyer  a|ifpk  reptt-seot«!  the  {»liol  of 
entry  of  the  iMCterU  und  the  gT».\  iiDir^rinid  line  the  mi^nliim  xone.  Tlie  dis- 
tinction iK'tweoii  tM»  mid  iilcn»  M.'r]teiiii  would  4'c>n»iftl  in  the  fact  that  tlie 
infliiiiimntiun  di»-»  not  advance  to  Ihe  piint  of  sujipuratiim,  and  llic  reii'H^n 
fur  Lhifi  nuiy  he  that  Tie  have  here  to  tlo  willi  hacterla  tliiit  ^ive  ritic  to  a  milder, 
non -suppurative  fnnu  of  intlnniniation.  The  vrny  in  ulucli  the  intiltrate  nri^- 
nates  ia  not  known,  sinc^  no  history  of  injury-  i«  given  by  the  pntieiitK,  and  usu*. 
ally,  Ion,  there  are  no  le.ston,s  of  the  CHinjiiiielival  or  laehrymal  »ac  present 
Tlic  diiteaMhaa  a  certain  n-^mhluncc  lo  kcmtitiK  profunda  ^M•u  $  42),  in  whidl' 
likewi!«  a  deep-BOiitrd,  irray.  non-ulremting  intiltrate  develop«  in  Ihe  center  of 
the  coniiii.  But  thiH  is  eoinjHiHed  uf  ;^y  »triiv  and  □iiieulie,  and  merges  gradn- 
ally  into  the  transparent  cotoea.  The  infiltrate  here  dt-MTiK-d,  on  the  eontrary, 
appcnnt  uniformly  grrty  nnd  only  under  a  very  high  magnifying  jwwer  can  be 
resolved  into  ejtlreinely  minute,  well-delitied,  white,  rlfwely  agglomernted 
points  ;  moreover,  it  \»  tjuitc  sharply  i»epariited  from  the  healthy  oiirntai  by  tlw 
gray  circular  line  forming  its  border. 

The  anunliir  attanat  of  the  oomea  iimully  occiint  after  prrforallng  injurien 
of  tllu  latter,  and  aI»o  after  ofK-ratioun  (i-H[}eciaUy  rRtarnet  operation»).  No  mat* 
tCT  where  Ihe  corneal  wrumd  that  give.-*  rise  to  it  h  situated,  it  develops  iit  the 
cenlrul  jiorlijins  of  the  come«  us  a  yellow  ring  wliicli  is  concentric  with  the 
limbuH  and  is  wpiinited  from  it  by  a  «lightly  cloudy  rmir;,'iual  zone,  »ue  t«  two 
millimetret  brond.  The  rin^  it>cir  ha»  about  the  e^me  width  ;  the  central  |K>r- 
lionK  of  the  eonien  incloHi'd  by  it  nrit  again  let«  elnudy  ami  sitnply  gray,  ttut 
yellow.  In  the  next  few  Aw*,  huwevcr,  the  yellow  colomtion  »pr«-adß  over  the 
etitire  cornea;  the  latter  ditiintegmtet«  completely,  »nd  not  infrequently  fmnoph- 
thalmilia  ensues.  Here  iieeimlhinly  wt-  have  to  deal  with  an  affection  of  the 
oomea  of  a  pecuHiirly  fulmiitating  muri«,  wi  that  it  \t.  beat  to  enucleate  at  ouce 
mich  an  eye  atlected  thu»  with  annular  abKccAt. 

The  trciitment  of  ulcus  serfiens  liiid  in  ffcnernl  but  little  sucocm  to  chronicle 
until  Saeminch  fuhstituted  the  operation  of  inntiun  for  that  uf  |iarucfntc&i9,  of 
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l^rtomy,  etc.,  prenouxly  tD  vogue.     In  ;>rrforTnin^  the  operation  we  mtut 

|tak>-  rare  Dot  lo  iojiirc  the  Icda  and  not  lo  let  the  <.>M-a)H'  of  Kqueous  Inke  place 

tooMiddriilT.     Titf!  hypopvon  U  cither  vvucuntecl  epuiniiii(-»unl>~,  i'«i]iet'!inll)r  if 

'ibe  iwliout  aiJÜcvK  preseuni  v,  ith  lii»  Ü  J^  or  it  cau  be  fcnujied  by  mcAiiB  of  h  for> 

eeps  introtluced  into  the  vrouad,  nnd  (Imwn  t»ul.     Kor,  in  ulcus  scrpcos,  it  b 

not  Ihin  and  liquid,  Imt  uf  n  tviiacioii!«,  viHcid  roDsisUmce.     lu  t'ouiwqtK'ncc  ot 

>  the  diiiiinuiioa  t/f  (irvwurc  after  the  escupv  of  the  runtents  of  the  anleriur  cLuni- 

Wr  ha>tnf>rrh!tjfpM  often  inke  ptnt'c  from  ihc  iri«,  which,  alrvudy  bypertemic  be- 

fiirti  tUi;  iiiMTatioo,  onw  hfcomoH  still  mure  disivmU-d  with  blood.     Thlo  In 

^jimbablr  llir  i-aiute  of  the  violent  pniii  which  re;;ulnrlv  fnHowii  upun  tlu'  rvnin]- 

[•lion  of  the  cmtvot«  of  che  anterior  chamlHfr,  ulth'tugh  the  inrihiuii  il»vlf  is  but 

rliule  felt,     Afl«r  inriiüii)^  the  iilciis  Mfriten»  we  nlw  nj!«  ;jft  iiu  attachment  of  the 

[iri*  to  the  came«  iluriu^f  lienling,  whidi,  liuwevc-r,  would  not  hnvp  foiled  to 

[oocur,  fiVL'a  »{iait  froai  tht  o|>ctatioD,  io  those  ctiees  in  which  iuci&Eoa  »  indl- 

atall 

^Rr»-utly  «D  old,  partly  forgotten  procedure  Tum  been  ngvia  brought  into 

TliU  counixu  in  «•■/^i;»'»;;  the  ulcu«  Mrpeos  with  a  pmidl  »haqj  spoun.     The 

Vhom  of  «dbtitanfv  lliat  pmdurett  may  be  bruBhed  over  with  iiuliM'pttc  $ut)«tunccs 

lor  with  iodoform. 

/Vvf>Ay/".n>  af^itut  the  formntion  of  an  ulcus  serpen»  ta  powibl«  in  tl»e  ecnse 

' OW  belog  able  to  remove  In  season  the  source  of  infection,  a»,  for  i&»tancc, 

Ith*  srrrrlion  fntni  n  Inehrvmal  tuic  (ifTecled  wiili  bU-Dnorrhii'ii,     If,  in  such  a 

t-CMt,  a  «nuill  erv>sion  <tf  the  conica  vxiutt^,  tlii.'i  jj*  lo  be  treated  with  ppecial  care 

■by  lb»  mpplic\tion  of  ^linnfoctnnt  rcmedie«. 

B*cii  in  pnse«  of  rarittloia  ulrvrn  of  the  rornen  prnphylaxU  iindertnken  in 

would  oft.*n  prevrnt  ihe  inflii-tluii  of  njMal   injury.     During  an  enipliun 

>t  aninlI|Hix  the  lid><  nrv   niurli   KWulleu,  and   hnice  ore  aot  opened  by  llie  jm- 

[ti«tit,  and  enen  llw  phmcian  generally  ncRlnla  lo  look  nt  the  ere  from  time  to 

[time.     In  that  rowr.  when  the  swelHtif»  of  the  Hd»  goe.'i  down  during  the  sicgr 

[ot  draicf^iun  nnd  the  )wtienl  upenH  bis  cyee  affuin  the  morbid  pn^cc«»  in  the 

I  often  already  in  {Hngress,  and  we  are  jwl  no  mitch  behindhand  in  un- 

the  treatment.      Horner,   therefore.   U  right    in    deiniinding   that  a 

]iui  treating  a  Mnull[H>s  |utlrent  shcniUI   prevent  the  »gglutiniilinn  of  the 

'l>y  applying  a  pledget  »mettre<l   with  ointroent,  «■houM  cxnnihie  1  he  eyes 

^very  duy,  anil  «honid  cleanse  the  eotijiinetival  sac  wilh  anlU*'plic  wilnluitiH. 

['(Careful  watching  will  enable  «s  to  reeogniw  the  verv  coniniencement  of  the 

inU  ilUejirv,  wliieb  in  tliew  early  i>tnges  prcHenl»  the  tuoeit  favorable  condi- 

ttion»  for  irenttnent.      At  the  lime   when   Rninltpox   wn*  verj-  wide»[»rcnd  it 

iforTwd  one  of  Ihe  most  rreijuent  cnun?))  of  liliiidncu),  f>o  that  nlM>ut  one  third  of 

of  bliitdnoM  were  produced  by  it.     Since  smallpox,  owing  In  the  io- 

Ittrlion  nf   vurcination,  ha.«  become  le.<»  pn-vtilent,  the  blindDe<4-t  due  to  it 

baa  cnm-^pondingly  dimini^lKv).     Tlnio,  in  Fnniee,  befor<>  the  inlruduetion  of 

VMxibation    thirty-live  per  cent— and  after  ila  inlroduelit.n  s*vi-n  pc-r  cent — of 

all  the  blind  lout   their  eyesight  by  reason  of  t^mnllpox  I'Cnrnin  dii  Viliardi)). 

[n  PniHsia,  iH-forc  the  intrniluelion  of  eompuhory  v;ieeinntii)ri.  thirty-five  jier 

frent — after  lu  introduction  two  per  cent— of  nil  the  blind  pc-ople  in  the  coun- 

'  try  were  rendered  so  by  smallpox. 
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S.  Keratitis  e  Lat^nphthalmo. 

37,  Keratitis  o  lagophtlmlmo  originates  from  a  desiccation  of  the 
cornea  in  consequence  of  iU  being  in.suflieienttj  covered  by  the  lids. 
Tlio  conjnnutiva  of  the  eyeball,  wherever  it  lies  constantly  exposed  to 
the  air  in  tlie  open  palpebral  lisHiire,  appears  redriened,  and  generally 
aoniewbat  awollen  a^  w(.'ll.  It  Kerreies  a  small  amonnt  of  discharge, 
drying  npon  the  conjunctiva  in  crusts,  vhicb  not  infrequently  also 
cover  tliv  exposed  portion  of  the  cornea.  After  removing  the  cniHt» 
we  find  tlie  cornea  dry  on  the  surface,  dnil,  slightly  depre^wed.  and  at 
the  samn  time  clouded  and  gray.  In  the  subsetjuent  course  of  the 
diHense  the  cloudiness  become-e  more  and  more  intense,  until  finally 
disintegration  of  the  superBcial  layera  of  the  cornea  lakes  place,  with 
thoconfleqiient  formation  of  an  ulcer.  At  the  same  time  there  exist« 
irilia  with  hvpapvon.  The  ulcer  niny  heal  %vilhont  )>erforation,  but 
leaving  an  opucity  behind  it,  or  it  may  [Krfonite  the  cornea,  and  thua 
lead  to  [irnliipse  of  the  iri&,  or  even  to  panophthalmitis. 

The  eauKii  mI  keratitis  e  lagophthalmo  ia  the  desiccation  of  the  cor- 
nea in  consequence  of  the  defective  closure  of  the  lids  (lagophthalnius). 
Otving  to  this  desiccation  the  corneal  epithelium  becomes  fissured  and 
desquamnte.^t  in  «potfl.  Then  gerniit  mignite  into  the  corneal  lamella' 
thus  exposed,  and  produce  suppuration. 

The  defective  closure  of  the  lid«  arise»  either  from  mechanical  ob- 
stacles» such  as  contraction  of  the  lids,  marked  protrusion  of  the  eye- 
ball, etc.,  or  from  paralysis  of  the  orbicularis  pal[i4>brarum.  In  high 
degrees  of  lagophthalmus  the  cornea  ia  uncovered  all  the  time*,  in 
lighter  cases,  on  the  contrary,  in  which  the  closure  of  the  lidit  is  not 
impoMiblf)  but  only  impeded,  the  danger  of  deiitci»tion  taking  place  is 
particularly  present  during  sleep.  In  daytime,  owing  to  the  feeling  of 
dryness  of  the  cornea,  the  act  of  winking  is  pretty  frequently  excited 
through  reflex  action,  and  thus  the  cornea  is  repeatedly  moistened. 
Hut  in  sleep  the  reflex  winking  of  the  lida  i»  absent,  and  hence  the  cor- 
nea is  unmoistened  by  tliin  means  and  becomes  dry  wherever  it  lies  ex- 
posed in  the  open  ]»alpel)ral  rissure.  The  desiccation  in  thiscase  plways 
affeets  the  lowermost  part  of  the  cornea,  becanse  in  sleep  the  eyeball  i« 
turned  upward, and  hence  the  lower  part  of  the  cornea  lies  in  the  pal- 
pebral fissure.  The  corneal  lamol!a>,  aa  fast  as  they  benome  desiccated, 
die  and  are  cast  oft  by  a  process  of  suppuration.  An  ulcer  is  then 
produced  which  extends  below  as  far  as  the  margin  of  tlie  cornesi,  while 
above  it  reaches  a  greater  or  leas  distance,  according  to  the  extent  to 
which  the  cornea  is  uncovered,  and  ends  in  a  horizontal  border.  Tbts 
desiccation  of  the  lowermont  ]M')rtion  of  the  cornea  occur»  when  llie 
lids  remain  incompletely  closed  beeanse  the  cnnseiuusness  is  clouded,  as 
is  the  cai<e  in  persons  who,  in  severe  dtReAses,  lie  nnconscioas  for  a  long 
time.'    If  »uch  patients  cscujic  with  their  lives,  they  may  have  opaci- 
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I  of  the  conica  in  liotli  eyes  in  consequence  of  keratitiB  e  lagoph- 

Imo,  nr  they  may  cTcn  loso  their  eyea  altogether. 

Tbe  irrüimeni  consists  in  taking;  care  thai  the  cornea  shall  be  cov- 
ered by  tbe  lida.  Jo  tliis  way  the  dfveIo|i[iumt  of  a  keratitis  \a  pre- 
vented  by  prophylaxis,  or,  if  a  keratitis  already  exists,  the  chief  condi- 
lion  IS  afforded  for  its  cure.     We  must  ucconlingly  initiate  the  proper 

IlrfutinenE  for  the  cure  of  the  lagoplitbalmus  (sue  g  11^),  and  in  the 
Bic«ntimr»  nntiL  a  cure  biu  been  accomplist^cd,  take  pains  to  effect  a 
perfect  closure  of  the  lide  by  means  of  a  properly  applied  Wndnge.  Id 
prder  to  do  thi«,  it  is  generally  neceB^ary  to  fasU^i  the  lids  themselre« 
leather  by  KtHps  of  stieking  plaster  before  the  bandage  is  applied 
o»er  ibe  eye- 

la  slight  Cflsee  of  lagophthalmuR  tt  u  snflicient  to  keep  the  eye 
iTiibi>:iii  through  the  night  only.     But  if  the  lagoplubuliniia  is  con- 
idrntble,  or  if  keratitis  ha«  already  set  in,  the  eye  must  be  kept  band- 
all  tbo  timu.     If  the  treatment  is  iniLiated  eaHy,  the  prognosis  is 
,  inasmuch  aa  the  process  comes  to  a  stuudätUI  as  soon  as  the 
ition  of  the  cornea  is  arrested. 

i.   Keratotnalacia. 

)m8  and  Course.— Kemtomalacia*  occurs  only  in  obild- 
Tbe  diiKiaae  begins  with  night  blindness  (lienieralopia).     This 
ista  in  the  patient's  viauul  power  being  perfectly  good  in  bright 
light,  bat  so  Tery  greatly  rediicetf  when  the  illumination  is  dimin* 
{e.  g.,  in  twilight)  that  he  is  often   no  longer  in  a  slate  to  go 
llwnt  alone.    In  very  small  children  who  do  not  go  about  alone  yet,  this 
rmptom  naturally  can  not  be  made  out     In  such  children,  the  firat 
ting  Uiat  strikes  tis  is  the  drj-ncus  of  the  conjuncliri),  which  next  de- 
rHops,  and  which  appears  under  the  form  of  triangular  xerotic  spots 
both  sides  of  tho  cornea  (seo  page  IW).    The  coi>jnnctiva  in  these 
'i[K)ta  is  coveml  with   a  line  white   substance  like  foam,   ami,  as   tbe 
ladurmal  fluid  ran  not  moisten  it,  looks  as  if  smeared  with  grease.   The 
drjDOSB  extends  rajiidly  over  the  rest  of  the  conjunctiva  and  also  over 
tbccnmea.    Tbe  latter  becomes  dull,  insensitive,  and  uniformly  cloudy. 
Si>on  the  cloudiness  in  the  center  of  tho  cornea  incrcaseSt  a  gray  infil- 
trate fonning  there.     This  spreadn  rapidly,  takes  on  the  yellow  color  of 
pQB,  and  terminates  in  tbe  disintegratiuu  of  the  cornea — a  disintegra- 
tion vhicb,  in  bad  cases,  may  take  place  within  a  few  hours.     In  the 
beginning  the  alTrcted  eye  is  not  discolored;  afierwurd,  when  the  Cor- 
onen is  already  greatly  involved,  there  appears  about  tbe  latter  a  dusky 
renons  injection.     Tbe  lachrymal  secretion  is  not  increased,  bnC  rather 
'^diminishe«! ;  moreover,  other  symptoms  of  irritation,  like  photfiphnbia 
and  blepharoapasnif  are  slight  or  are  wanting  altogether.     The  striking 
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contrast  between  the  severity  of  the  corneal  nfTection  and  the  insignifi- 
cance of  the  accompnnyiug  symptoms  of  irritation,  together  with  liie 
dryiie^  of  the  eye,  stamps  the  disease  wltli  quite  a  peculiar  character. 
T1ÜS  affection  usually  atliicka  both  eyes. 

Children  sulTering  from  ksratomalncla  show  a  disturbance  of  the 
general  condition,  which  ia  generally  pronounced  even  before  the  oui- 
break  of  the  eye  trouble,  and  which  afterward  grows  still  greater.  The 
children  become  strikingly  apathetic,  have  diarrhtea  alternating  with 
constipation,  become  rapidly  eniaciated,  and  often  ultimatelj  die  cither 
from  exhaustion  or  from  a  complicating  bronchitis  or  pneumonia. 

The  prognosis  in  very  small  children  is  bud,  as  in  most  cases  they 
lose  not  ox\\y  their  eye^',  but  thtör  lives  as  well.  In  somewbut  older  chil- 
dren the  disease  runs  »  less  severu  course,  so  tlmt  they  escape  with  their 
lives  and  get  off  with  smsdior  or  larger  cicatrices  of  the  cornea :  indeed, 
tho  coniea  itself  nmy  sub**equently  clear  u]>  once  more  (tiouveii). 

Eitiology. — Keralunmlacia  is  the  redult  of  an  insuflicieiit  nourish- 
ment of  the  cornea,  which  evidently  is  only  ouc  of  the  symptoms  of  a 
severe  general  disease.  The  reid  milure  of  the  latter  is  indeed  at  pres- 
ent unknown  to  u:?,  although  there  are  various  facts  that  du  nut  {lerrnit 
us  to  doubt  its  existence.  Thus  the  beineralopia  is  nothing  but  ihe 
expression  of  the  depressed  nutrition  of  the  retina.  The  latter  stilt 
performs  its  functions  well  wlien  it  is  acted  upon  by  powerful  impres- 
sions, such  as  images  made  by  a  strong  light.  But  as  eoon  as  Uie 
brightuese  of  the  images  falls  below  a  cert&iu  Hmit,  the  images  of  the 
object  uro  110  longer  able  to  excite  the  retinal  elements,  the  energy  of 
wliicU  has  been  depressed  (torpor  rotinii»).  This  conditiou  is  in  har- 
mony with  the  gciiend  iijmlhy  exliiblted  by  these  patients.  Another 
thing  that  points  to  a  severe  gcneriU  disorder  is  the  rapid  decline  of 
strength,  which  often  develops  in  an  altc^ether  inexplicable  fashion 
e%xu  in  those  erases  iu  wliich  the  children  at  the  beginning  of  the  dis- 
ease were  apparently  healthy. 

Keratomalacia  develops,  aa  a  rule,  in  consequence  of  enfeebling  in- 
fluences affecting  the  children,  and  acting  detrimentally  upon  their 
nutrition.  Among  these  influences  belong  insufficient  or  unsuitable 
nonrishmcnt  (rearing  of  children  by  hand),  severe  diseases  like  scarlet 
fcrer,  measles,  typhus,  etc.,  and  particularly  hereditary  syphilis.  The 
disease  occurs  in  Hussia  much  more  fre(|uently  tliau  with  us,  as  there 
it  attacks  infants  during  and  afit-r  the  time  of  the  groat  fa.st,  because 
daring  this  period  the  mothers  lose  their  milk  in  consequence  of  fast- 
ing. For  a  similar  reason  it  is  frequently  ol>survcd  in  Brazil  among 
the  badly  nourished  children  of  the  negro  slaves. 

Keratomalacia  does  not  occur  in  adults,  although  the  kind  of 
hcmeralujiia  that  occurs  with  xerosis  of  the  conjunctiva  (see  g  104), 
and  which  likewise  occurs  chiefly  in  poorly  nourished  persons,  may  be 
tt  milder  form  of  the  same  disease. 
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The  chief  task  that  trtatmmt  has  to  occompÜRh  in  to  anpport  the 
f-chtld'a  streDglli  bj  meaus  of  filling  nourish iiiunt.  In  udJitiun  we 
most  trj  to  stimulutc  the  vitality  of  the  tissne  of  the  cornea,  a  thing 
be#t  twrformed  bv  means  of  moist  and  warm  compreitäCH  placod  apon 
the  eve«.  If  the  apathetic  little  pationtg  du  not  elo^o  their  Hüs  prop- 
«rl)r,  the  oornes  must  be  protected  from  desiccation  by  bandaging  the 
«ye. 

»Ä.  Keratitis  Seuroparalytica. 
39.  Symptons. — In  thi«  affection,  which  occurs  in  consequence  of 
panüysia   of   the  trigeniinuit,  tlie  cornea   becomüs   dull   »nd   Hltghtly 
cloudy.     Then  the  epithelium  begins  to  be  throwD  off,  first  at  the 
canter,  then  more  and  more  peripherally,  until  at  length  the  entire 
cornea,  with  the  exoeption  of  a  marginal  rim  two  to  three  millime- 
trei  broad,  is  bared  of  it«i  epithelium.     Tbiu  gives  the  cornea  quite  a 
pecaliar  appearance,  such  as  is  found  in  no  other  disease  of  it     In  the 
maantime  the  rioudiiicss  of  the  cornea  also  has  increased.      This  is 
noBt  marked  iu  the  center,  nud  there  is  uniformly  gray;  toward  the 
inargin  it  gradually  decreases,  aud  may  be  resolved  by  the  maguifviug 
fliiw  into  8e]uiniti?  gray  muciilie.     Snbüpquently  tho  hue  of  the  cloudi- 
DAH  bflcomea  yellowish,  hypopyon  sets  in,  and  ultimately  tho  corneo  in 
Kita  «tutor  breaks  down  into  pna.    Thus  a  large  ulcer  forma,  which  cica- 
Htrises  with  inclusion  of  tho  iris,  and  generally  with  flattening  of  the 
Beotire  cornea.     Not  all  cases,  however,  run  so  severe  a  coiirite;  the 
H  keratitis  may  get  well  without  t}ie  nccurrence  of  any  purulent  disinte- 
'  gration  of  tite  cornea,  although  there  always  remain  an  opacity  of  con- 
flidrrtible  dimenajons,  and  often,  besides,  a  flattening  of  the  cornm. 
The  course  of  the  disease  is  slow,  and  is  clmnwJterizHl  by  llie  slight- 
^  BMi  of  the  associated  smptoms  of  irritation.    There  is,  indeed,  marked 
Kcilisry  injection  but  no  lachryraation,  since  the  secretiou  of  the  locbry* 
^BHI  gland,  due  to  reflex  action,  is  diminished  or  abrogated.     Owing  to 
^Bw  coincident  paralysis  of  the  trigeminas,  paiu  obviously  is  altogether 

«hsent. 
H  Tho  prognoßijt  is  unfavorable,  treatment  having  very  little  influence 
Hod  the  course  of  the  disease,  which,  whether  the  formation  of  ulcers 
K^oeo  or  does  not  take  place,  leads,  almost  without  exception,  to  the 
V  prodaclioQ  of  a  dense  opacity  over  the  entire  cornea,  and  hence  to  an 
almost  complete  annihilation  of  the  risnal  power. 

Keratitis  neuropanilytica  has  its  cause  in  a  paralysis  of  the  tri- 
geminal nerve,  which  induons  trophic  disturbances  in  tho  cornea. 
The  paralysis  of  tho  trigeminus  also  causes  the  simultaneous  arrest 
of  eecreUon  of  the  hichrymal  gland  as  well  as  the  absence  of  pain. 
It  is  a  matter  of  indifference  whether  the  lesion  which  causes  the 
paralysis  of  the  trigeminus  aßects  the  trunk  of  the  nervo  or  its 
nucleas  of  origin  in  the  brain. 
18 
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The  treatment  conaists  in  the  applicatiim  of  a  bandapp,  warm  com- 
presses, and  atropine.  Öosidos,  we  miiy  ivy  eleclricilv,  or,  following 
Nieden's  recomm«iidHtion>8tryclimne  (three  to  five  niilligrammes  bv 
hypodennic  injection  beneath  the  skin  of  the  tenijilu). 

Till*  three  «flfrctinn«  of  the  cnme«  j««t  duwribed — kentlititt  e  lu^phthalmn, 
keratitiii  n<.-uroparul^-ticii,  und  kvrnlomiiliicia — have  beeo  fre(|uet]tly  conroutidtHl 
with  «Ach  otiirr.  Thiut  the  keratitis  e  iHgnphthtilmo,  wliU'h  makot  it«  appear- 
nnri!  in  i>»ticiiUi  during  th«  <luiith  a^ri;,  liiu  Wi-n  n-gnrtlrd  »«  a  ki'nititt 
iieuro|utralytica,  its  raUMc  being  atlributfd  to  thv  depressed  stiit<^  u(  the  ncn- 
oii«  influcnc<».  Oonvprsdy,  tmmv  have  cK^iliiinitl  kcraittis  m-iiro|)aralytirii  and 
kernt omitlari  11  a»  produtL-d  by  dtMicraticm  of  tht-  cotiii-n,  and  in  this  w»v 
have  pluc<rd  thciu  in  the  tmtne  catt-gor;  with  kerntiti»  «  lu^ophlhuluio.  Hjuiy 
•uthors  di'ny  absohitely  tbt-  I'siwivtici'  of  ki-mlitiit  nfuro|>iinilytBra  as  an  tcdc- 
p(!Ddi'nt  affeetinn.  Hence  tSiis  latter  should  hf  the  lirHt  to  receive  «ireful  con- 
Kiderntion. 

Tht  theory  of  kfratitiM  nnirnfuirahftiffi  whs  f^^unded  by  Mngrndie,  who  found 
that  iiftiT  section  of  tlie  tri^cniiiitih  itt  iiniiiiHl»  a  keralici^  nmcit!  it«  iippeamnr«. 
Hl-  n-ferrtd  thii'  to  trophic  dinturbancvs.  SneJlen  and  Senftlebfii  fhowed  Ihat 
the  development  of  kenititi»  could  fw  pn'venf  t'ri  by  eiewing  to  thi-  eye  a  metallic 
C(Lp<«id4?  (th«  lid  of  a  pijKt),  TItpy  h^'nix'  ronrtiidiid  thut  the  keratilin  did  nnt 
depend  upon  tn>phic  disturbunc-UB,  but  was  Co  be  referml  to  traumatiMn:  [or, 
u  the  animal  has  iKrcome  destitute  of  »cniuition  on  the  side  u[icnited  upon,  ho 
Htrikes  hiü  eye  H^inxt  everyihhij^  or  rubs  it  itg^iinM  objcclR— e.  g.,  againU  the 
wall»  of  the  cagt;  in  which  he  i»  rnntini-d.  ßitt  innamueh  a»  elmple  mechanical 
injuries  produce  only  attackd  of  cloiidijiesa  in  the  corm>a,  which  nipidly  imw» 
off  and  never  pnidiin-  iittiick«  of  piinilent  kemtitifl  like  kemliltH  neiiropan- 
lytirji,  tho  further  awumptiun  hud  lo  be  mode  thai  the  mrnpn,  in  eimspqnrnrr 
of  the  trigeminal  ]>iini1yt<iis  ha»  a  dindniithed  power  of  renistanre  »f^^inst  »iter- 
oa]  injuricB.  Then  Feucr.  by  cxjwriment,  proved  the  iDcorreetni>«B  of  this  el- 
planatiou,  Aft^er  sprlinn  of  the  trif^endniiN.  the  cornea  can  tw  injun-d  in  any 
«ay  whatever  bentuth  thu  metallic  nipsule  oewed  on  in  front  of  it,  without 
anylhint;  but  tntrvcient  cloudiness  of  Che  comi^a  being  produced.  Hence,  aflet 
section  of  the  tri}femiI1lU^  the  cornea  rcarts.  toward  external  injuries  just  as  it 
did  before,  itnd  the  cuu^e  of  \\n-  «tueiiry  of  (he  meUillie  cjipKuJe  inu!«t  bo  Hiiijj^ht 
for  in  someching  be»idea  the  prevention  of  traumatism.  Keunr  thought  that  he 
had  found  it  in  the  fart  that  the  metal  capsule  prevent«  the  detniccAtioa  of 
the  cornea.  For  iu  tri^-miniil  pamlyeis  tbn  art  of  winking  produced  by  reflex 
actio»  is  alxrlished;  consetiuently  the  cornea  berorues  dry  iu  in  ecntniL  motit 
expowd  portion,  and  a  delimiting  suppurathin  develops  about  this  dried  and 
necroAed  area.  TIiU  sort  of  keratitis,  which  Feuer  destf;nat<?d  with  the  nanu* 
of  keratitis  lerotica.  in  the  allegt-d  keratitis  neuro [fiirulyiica.  He  waa  able  to 
excite  jusC  the  same  sort  of  inflaramatinn  by  producing  tagnphthnhmis  arti- 
flcialiy  in  uniniaN  with  an  intact  Iri^eniiuiiH.  For  tliin  purpose  he  sewed  the 
two  lid»  and  the  uictltatiug  memiirane  ao  fnr  back  thut  they  could  no  longer 
cover  the  cornea.  Hence  the  efficacy  of  the  metal  capsule  after  Bcctioo  of 
the  trigeminuB  crmsisla,  according  to  him,  only  in  the  fact  that  it  pn-venta 
the  deaiccntion  of  the  comen;  for,  an  the  animals  strike  the  cap^ule  agaitrit 
the  walls  of  the  e»g«\  they  jiush  the  lii'l».  to  which  it  is  fastened  by  sutures, 
in  difforunL  direeüoai<  over  the  cornea  [aud  ao  aiouttea  tho  eyej.     Hcoco,  too» 
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Peuer  WM  nblc  to  obtnin  ttie  Kami>  rITnri  with  an  »pen  ririfr  of  cork,  which  he 
•vwvd  iu  twal  of  the  ey*».  Thcu  Ftwr  appUfti  hin  rvHulU  to  man,  and 
detnnnstntctl  that  the  kcnitiliM  nhjcli  U  m.-cd  t«  develop  in  soporose  i>atU-ntB 
i»  diniciUljr  and  aimtoniically  itlfnli»tl  with  tluit  whicli  l»  civvvluped  in  aoi- 
maU  and  men  through  imi>erfect  covoring  of  ttii-  cornta  (keratilis  e  Ingopli- 
Uialina).  He  wrnt  too  rar,  bunrcvcr,  in  ilcnying  altogether  the  enIstcDce  of  a 
tnt»  karmtitn  neu  rü)  «ml;  I  ich. 

Tliet«  i»  DO  doubt  that  the  keratiti)»  which  i»  MjinetiiiiL-»  in  man  nlieiprvcil 
In  cvniu^tinn  with  trigemtnal  panilyMJ!«  i«  in  tir>1itary  inKtanai^  oaui^d  by  denc- 
oatkm  of  the  rDTUfa,  and  IhitH  in  a  kt'mtitis  p  bif;o|ihtlmhn<j.  The  di-Hicealioii 
ia  produc«^  by  the  abolition  of  tlitr  n-f^uhir  movenit-nt  of  the  lido  and  by  the 
deficiency  of  ih«*  wcrctiun  of  tcunt.  In  thii>  ^ay,  for  intttancc,  aro  thoae  casee 
to  bo  rxplnined  in  which  paralysiit  of  Ihi'^  nculu-Diotor  n(.T%'c,  and  cnnwqtKrntly 
ioeomplete  pio«iii,  bxi»t  at  Che  aanie  time  with  )iHnily)<i»  of  the  triKcminus,  and 
in  which  the  rornoa,  an  occura  in  k<>mtit()t  c  lagophtlialnio,  ia  affoctvd  only  in  ii» 
kiwpmioat  ]iurtiunK  which  are  nut  covered  Hnd  [irdorted  by  [he  drooping  u[i|)cr 
ltd.  But  thvre  are  caaes,  ncvertlietua»,  which  pn-Kcnl  thi*  chunictcrist ic  pirturi> 
ai  gcDBlnc  k«nitltii  ncuroporalytica  aa  above  dcM^ribt-d— a  |iii:ture  which  is 
aliofirlhr-r  diffrri'nt  from  that  of  kcralitia  c  liif^ophthidmo.  Moreover,  it  is  de- 
rcLupcd  in  thow*  cam»  of  trigeminal  paralyaLs  in  wliii-h  the  movemeTitjx  of  llic 
Uda  aad  the  nwütening  of  th«  corn«a  ar«  jwrft.-c-tly  nornial.  or  in  which,  in 
covaniuenci*  of  oomplote  ptosis,  the  cornea  in  entirety  covered  by  the  ltd,  and  h 
tbtH  protected  from  deMicmliun.  Furthermore.  Kince  the  appliciition  of  a  band- 
age, which  Is  a  »ure  preventive  of  keratitis  v  lugophtbalmo,  io  of  do  avail 
against  tlie  dpvelojHiient  of  a  true  keratitis  neumpnralytifra,  the  Intl'T  can  not 
depend  upon  desiccation  of  the  cornea.  .Aj^tin,  the  fn-qiiently  reppjiteil  injuries 
to  which  the  dcreinpuienl  of  kenititi»  neurupnrnlylica  in  nnimal^f  ha»  biicn  n*- 
feiTcd  iSD  not  br  thought  of  a«  cxlitting  in  the  cniK-  of  ii  hnmnn  being  wlio  take» 
good  CUV  of  hi»  eyea,  Ilcnct'  we  mn  only  explain  keratiiiH  ne<in>|iarulytica  by 
Ike  aanunptiun  of  a  tropliic  dtaturbancf!.  The  fact  that  It  dues  nnt  occur  in  all 
aaae  of  trigeminal  |Mualyaia  ü  no  evidence  to  the  contmry,  for  the  di>«eaH!  may 
have  affected  only  the  aenaory  nod  not  the  troplde  Rbere  of  the  trigeniiau». 
The  trophic  fibtTs.  according  to  the  views  of  different  author»,  ariw  from  thv 
lynipathftic  and  attach  tbemselve«  to  the  medial  aspect  of  the  trunk  oftli« 
trigeminus.  In  facr,  ki^rntitis  netinipanilytica  lias  Wen  ohtnined  afler  NTtiona 
of  the  trigrminus  affecting  only  the  innermost  fibcm  of  the  nerve,  although, 
in  cotiM-^iuence  of  th«  aenaory  fibers  being  intact,  tht  cornea  and  the  lids  have 
rrlaiaed  all  their  scnsitiveneaa.  We  are  therefore  obliged  to  acknowledge  tlw 
^itMenoe  nf  a  si^iiiiine  keratitis  neuro{iaralyticn,  and  to  make  a  «liurp  distiuiiion 
between  it  and  keratitis  e  lagophlhalmo. 

IVr  cnnfiiimding  of  the  three  forms  of  keratitis— keratitia  e  lagophlhalmo, 
keratitis  neiiropandylidL,  and  kemtomnlacia — with  enrli  other  htt«  In-en  favored 
by  the  fact  that  ihvy  display  various  features  in  common.  Among  tlie*c  are 
lite  dryneaa  which  the  eyea  exhiliir,  and  nUo  the  in!«tgniticance  of  (lie  irritative 
aymptonu  hi  comparrson  with  the  fwrverity  of  the  keratitis,  an  insijfiiiticnnce 
^wo  in  Ihe  ahsence  of  increased  lachrymal  accretion,  of  blepharospasm,  and 
often  also  of  pain.  And  **et  the  rfryn«»  oftft^  eytt  in  theae  three  foniia  of  kvra- 
tltia  ie  to  br  rrferred  to  very  difTen-nl  causPK. 

(At  In  keratitis  e  bgophthalmo  nn  nciiial  desiccation  of  the  cornea  from 
•TB|K>ration  exiata.     It  affect«  only  Uie  exposed  portion  of  the  comeu.  and  may 
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be  relieved  by  clotture  of  the  lids.     The  dvKioculIon  in  tliia  cwie  b  the  one  c«ue' 
uf  hU  the  subneqiK'nt  chiingut. 

(A)  In  kKniCutuaLuciu  the  comeu  is  tot  actunllr  Ory,  but  only  lc«tk«  »o,  l»e- 
caeue  the  lachryra»]  fluid  dow  not  aJlien-  to  it^  Hurfaco.  Thi-«  »Iry  »piwuraoc« 
i(t  prcüc-nt  ureu  whi-u  thv  eye  1«  swimuiiij|{  io  tc-Hr»  or  whe»  it  U  ke|)t  vunBUintly 
ctonwd;  evident!}',  bandaging  i»  of  no  vtfect  ugutDiit  thU  Kurt  of  drynim»,  It  in 
uauaed  by  il  fnltr  mL'tnmor|)lkosis  of  the  epithelial  cell»,  which  conMH|u>-i>t Ijr  ore 
not  wetted  Ivy  tht-  luclirymul  fluid. 

(c)  In  keratitis  ueuro|itiriilyti<:a  theru  i»  neither  real  deniccation  of  the  cor- 
nea, a«  iu  keratitis  c  logophthalmo,  nor  a  j>ecuUar  fatty  conditiou  of  It»  surface. 
as  ID  kcmtomftlurin;  on  tint  mntniry,  the  eyn  hioka  dry  HJni|)]y  hcraUHf^.  in  Hjilt« 
of  the  inarkt'd  intiunimiLliu'ii  uf  tliu  curnua,  tlit  lucliryiiiution,  which  wc  itKiiolly 
BBC  uiidtT  thesf  circumslancca  in  other  tixses,  in  aKHcnt.  The  Accretion  of  Ibv 
lachrymal  gland  is  id  faut  dicntniHhed  ur  ultngt'thiiralirof^ikttTd:  Deveitbek-i«i,  the 
luotsteiiiiig  of  the  eye  ir,  <ju!lc  sufficient,  a»  iiidi-äd  it  In  after  extirpation  of  Itu; 
lachrymii)  iflaod. 

The  (iA«o»4V  of  mnri!ed  tymplirm*  tt/'irriftitüm,  which  characterize»  llicsc  three 
vtirietiL-t^  »f  keralittN,  ia  accounled  for  in  the  keratitin  «  lagoplithalmo  of  very 
sick  people  and  in  keratoni niacin  by  the  gciienil  dojwvÄnioü  of  etn-nyth,  and  in 
kemiili»  tit^mipumlytini  liy  the  inBonsitivfUt'MS  uf  the  eye.  'I'hc  iiritative  riymp- 
toniB,  which  in  olUcr  cnsc»  arc  put  in  action  through  redox  impiilses  oriffituiting 
in  the  »cuiiory  iierve«,  are  absent  iu  Che  caiw.'  of  itaralyiti»  of  the*  trigeiiümu«. 

The  thmc  fomiH  of  koratitiM  arc  hence,  in  Hpile  of  their  external  Kitnilaritj. 
entirely  differprt  from  each  other,  ami  can  Im;  ri'Jtdily  ditTenintialcd  by  the 
cliniicaE  picture  which  they  present.  Keratitiif  f-  lagtiphtliuliiio  «>ccupieit,  a«  a 
rule,  the  lowermost  part  of  llif  comta.  Keratoiimlaoiu  beKiUH  in  the  center  of 
the  cornea,  and  is  found  only  in  rhüdrpn  who  an'  thf  mibject«  of  a  rapid  dcclint* 
ofnutritiun.  Finally,  kerutrtiM  nuuropHmlytira  i»  chnnirteri7X'd  above  all  by 
the  rapid  exfoliation  of  epithelium  over  the  uhuh-  cxtr^nt  r>(  the  cnmea,  and 
dne»  not  occur  except  in  conjunrtion  with  a  trigt-minal  paralysi«  whirb  can  b« 
diagnoKticated  at  once. 

The  L-onfiwion  between  the  three  ?BriBtie»  of  keratitis  jmil  de!*rribed  i«  fuiv 
thermorc  favrm'd  by  their  nomenclature.  The  dccinnatiuii  keratitis  xerolica. 
chosen  by  Feuer  for  the  ki-mtitis  of  dfsificatlon  (keratiti«  e  lauophtlwdmo), 
wonlrt  be  «juite  a  (food  om;  if  it  did  not  lead  to  confusion  with  simple  local 
xerutiis  of  the  comea  on  the  one  band  and  on  the  other  with  keratonialacia,  in 
which  xerowH  of  the  conjsincti™  and  comoa  likcwi)*e  exii>ta.  And,  a»  a  tnattcr 
of  fart.  Bonio  aulhura  deüignate  keratoma lacia  undci'  the  name  of  keratitta 
xcrotica.  In  order  to  avoid  thi»  confusion,  I  have  dropped  the  eipression  keru 
titla  xemtlca  altofiether;  and  M  I  do  not  wieh  to  increase  the  nnmber  of  epithet» 
still  further  by  the  invention  of  a  new  njiuie.  I  use  the  old  expression  kenUtlin  c 
hi^phthaljuo  for  the  kc<ratitiii  of  detiiccatioo.  * 


B.    No?l'RUFprRATlVK   KKRATITtS. 

(a)  Superficial  Fortm. 

40.  1.  PaiuiDS. — Puuniis  conaista  in  the  new  forniBtion  of  a  tissue 

ambling  gmuulationa  directly  beneath  the  epithelium  of  the  comon- 
ms  is  to  bo  looked  upon  us  an  affection  of  the  conjunctival  layer 
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of  the  cornea  (conJDnctiTa  cornete,  see  page  40),  and  in  every  iDstance 
IB  fiimpl;  one  of  the  fivtiiptoms  of  a  conjunctiva]  diiu-attc* — thut  is,  cither 
of  Conjunctivitis  trachonmtoBa  or  conjunctivitis  ecrcmatoaa.  Wo  hence 
ZDske  a  distinction  between  panuus  trachomatoeus  and  pannus  eczema- 
comiB.  For  further  particular»,  see  under  tliese  two  diseases  of  the  con- 
juDociva. 

2.  Keratitis  witb  the  Formation  ot  VeBioIes.— VesicleB  on  Ihe  cor- 
nea are  ^fiiemll)  äniall.  and  aw  tilkd  with  »  limpid  liquid.  Tli«ir  an- 
terior wall  is  very  frail,  for  it  is  formod  simply  hy  the  eptthcUuin  of  the 
Cornell,  which  is  Uft«d  up  from  Bowman's  membrane  by  serum.  More 
rarely  largur-sLced  blvbti  (bulla')  occur,  tho  anterior  wall  of  which  gen- 
«nilly  confdaU  of  a  new-formc-d  connective  titiNue  In  addition  to  the  epi- 
thvlium,  and  in  hence  more  resistant.  The  small  vesicles  arc  ordinarily 
present  in  ac>mv  unmbens  while  the  large  hiebe  gcneruUy  occur  singly. 
Violent  syniplom«  of  irritation,  such  as  ciliary  injection,  lachrymation, 
photophobia,  and  more  esjiecially  great  pain,  are  uenally  present  dor* 
iDg  the  developmunt  of  the  vesicle.  These,  donbtle^s  ■"'^  caused  by 
the  pulling  upon  the  corneal  nerves  which  pasg  into  the  epithelium, 
and  which,  iu  the  process  of  formation  of  vesicles,  are  first  stretched 
»ltd  timdly  torn  in  two.  The  irritative  symptoms  ordinarily  disappear 
witii  the  rupture  of  the  vesicles.  This  occurs  so  quickly  in  the  case  of 
■mftll  vesicles  that  we  generally  do  not  get  a  sight  of  these  themseire« 
At  «11,  hut  only  of  the  subsequent  small  epithelitit  defect«  to  the  mar- 
gins  of  which  the  detached  epithelium  still  adhen-s  in  loose  shreds. 
The  large  bleb«,  on  account  of  the  greater  firmness  of  the  anterior 
w»]I,  are  of  longer  duration.  They  are  not  lightly  diKteiidt^,  but  form 
a  lax,  iremulous,  somewhat  dependent  sue.  After  their  rupture  the 
lax  ani«rior  wall  still  lie.H  upon  the  cornea,  and  can  be  readily  innde  out 
bv  the  way  in  which  it  can  be  di8place<l  by  movements  of  the  lids. 
Tlie  sensitiveness  of  the  cornea  to  touch  is  ordinarily  diminished  or 
cntirelv  abrogated  in  cases  in  which  there  \s  a  fornmlinn  of  vpsicles. 

There  are  the  following  varieties  of  keratitis  with  the  forniutiun  of 

(•)  Iftrpea  *  FebriUs  Cornedi  (Homer). — In  febrile  diseases,  espo- 
mlly  of  the  respiratory  organs  (most  freijuently  in  epidemic  influenza, 
next  oftenest  in  bronchitis,  pneumonia,  ordinary  influenza,  etc.),  less 
frN)nonUy  in  other  febrile  diseases,  like  typhus,  intermittent  fever,  etc., 
small  vesicle«  often  make  their  appearance  on  the  li[ts,  the  nltß  of  the 
now,  the  eyelids,  the  ears,  etc!  At  the  same  lime  an  eruption  of  email 
transparent  vesicU«,  which  are  associated  with  violent  symptoms  of 
irritation,  may  occur  upon  the  cornea.  The«!  are  scarcely  the  size  of 
a  pin's  bead,  and  are  often  disposed  in  rows  or  in  groups.  The  veel- 
läm  very  speedily  rupturo,  leaving  small  abrasions,  the  floor  of  which 


*  Trota  tfmv,  to  creep. 


f  Hcbra's  faerpes  facialis. 
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allows  H  faint  opatnty.  Ocnerally  these  nbnisiona  soon  heal,  so  that 
after  two  or  three  weeks  tlie  (iisea»e  i)?  over,  wiihottt  Icaviug  any  lusting 
opacity  of  the  cornea.  In  severe,  and  especially  in  nogloctcd,  cusea, 
however,  large  curn«Ai  iilwrw,  which  not  infrequently  have  a  branching 
form  (keratitia  deudriticii,  see  pagfc  ICO),  may  develop  from  the  «mall 
abrasions. 

There  is  no  doubt  IhiiL  the  vesicles  upon  the  cornea  aro  entirely 
analogous  to  those  that  develop  upon  the  skin.  Just  a»  the  latter  »re 
generallv  present  only  upon  one  8tde  of  the  face,  so  also  the  atTection 
of  the  cyea  is  usually  unilateral  In  itB  develupineiit,  and  is,  moreover, 
confined  to  the  same  side  as  the  vvsicles  upon  the  face.  With  carefnl 
treatment  the  prognosia  is  good,  as  in  that  case  the  diaease  generally 
gets  ttxOl  without  leaving  any  opuetty.  The  treatment  is  purely  eymp- 
tomatic,  being  that  which  ia  indicated  for  corneal  ulcers  generally — 
that  is,  ill  the  main,  the  employment  of  a  protective  bandage  and '  of 
atra[iinc. 

{ß)  Herpes  Zwter  Carnetw. — This  is  one  of  the  symptoms  of  herpes 
zoster*  ophthalmicus — that  is,  zoster  which  \%  localized  in  the  region 
of  distribution  of  the  trigeminus  (see  the  section  on  Discaacs  of  the 
Lids,  S5  lOG).  The  cornea  (varticipates  in  the  morbid  process  by  form- 
ing small  vesEclcs,  which  generally  are  arranged  in  groujis  and  rupture 
Speedily,  as  in  the  case  of  herpes  febrili«.  From  the  latter,  herpes  zos- 
ter is  diifiinguishod  by  running  a  considerably  severer  cotirse,  since  the 
irritative  symptoms  jieretsl  aft*!r  the  rupture  of  the  vesicles,  the  paren- 
chyma of  the  cornea  at  the  spots  where  the  vej^icles  were  situated  be- 
comes markedly  opaque,  and  iritis  occurs  in  conjunction  with  the 
keratitis.  It  takes  a  longer  time  for  the  opacities  to  disappear,  nor  ia 
it  always  the  case  that  they  di.^apjwar  completely.  Naturally  thi.«  is 
even  more  tnie  of  those  cases  in  wliich  large  ulcers  develop  from  the 
vesicles.  The  insensilivenesa  of  the  cornea  to  touch  is  eB|)eciaIIy  pro- 
nounced in  herpes  zoster,  llediiction  of  the  intra-ocular  tension  not 
infrefiuently  exists  so  long  &a  the  inflammation  is  still  reuent  The 
prognosis  of  thi«  variety  of  herpes,  from  what  baa  just  bet>n  said,  is  leas 
favorable  than  that  of  herpes  febrilis;  the  treatment  is  the  same. 

If)  Keratitis  Vesiculosa  {et  Bullosa). — Tins  variety  occurs  in  eyes 
the  cornea  of  which  is  more  oj  less  oloiidpil  and  insensitive  ;  in  eyes  with 
alsTge  corneal  cicatrix,  or  eyes  wbicli  liave  been  rendered  blind  by 
indo-orolitis,  or  by  increase  of  tension.     Either  vesicles  which  are  small 

Lot  short  duration  form  with  the  aceompaninient  of  violent  inflam- 
CT  sTraptoms  upon  the  tiomea  (keratitis  vesiculosa),  or  largo  trcmu- 

^^{^  develop,  which  last  for  several  days  before  they  rupture  (kera- 
i).    U  ttU  cases  the  vesicles  show  a  great  tendency  to  take 
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«nTTTtqnont  recurreni.'cs,  in  ejich  of  which  the  irritBtive  symptoms  net 
in  uiiew. 

The  0B1U«  of  the  formation  of  vesicles  appears  to  lie  io  the  aboor- 
mal  uomliiions  nf  Ivmph  lürcitlation  llmt  aiv  without  doubt  present 
in  snch  vyca.  By  tiUirii»of  Iho  lymph  cnlftna  uf  tbv  conieii  i.s  pro<luced  ; 
the  tcdemmtouit  fluid  iwnelrates  forward  unlit  it  gets  beneath  the  epi- 
ibelium,  and  then  lifts  the  latter  up  in  plarutH  fnnu  Bowman's  meu- 
braue. 

The  prognoaia  is  bo  fur  unfavorable  in  that  the  disease  frequently 
Tecura,  on  which  aooonnt  the  atfected  eye«  beside ji  bi-iug  useless  forpur- 
poM«  of  vision,  is  the  source  of  constant  discomfort  to  the  patient. 
Tmttneni  should  aim  at  rclicTJiig  the  coudition  of  irritation  pruduct>d 
bj  the  eniption  of  vt-sii:!«?»,  and  at  preventing  the  rccurrenoes.  The 
former  object  is  attained  by  o]>t'uiiig  the  vesit-lea,  the  smaller  ones  being 
priakod,  and  in  the  case  of  the  larger  ones  the  anterior  wall  being 
removed.  When  the  vceicles  recur  frequently  at  tlie  same  spot  wo 
must  try  to  luiidify  the  character  of  the  base  from  which  they  develop 
by  removal  of  tlio  vesicle  wall  with  the  galvano-cunlery,  by  auperlicial 
cauterization  of  the  sjtot  with  a  nitrate-of- silver  solution,  or  by  ablation 
of  the  most  superficial  layers  of  the  cornea.  .Sometimes  we  do  not  pat 
astop  to  the  recurrences  until  we  have  improved  theconditioua  for  the 
DQtrition  of  the  eve  by  means  of  an  iridectomy  ;  wo  may  even  find  our- 
■elres  compelled  to  perform  enucleation  of  the  diseased  eye  iu  order  tu 
give  the  patient  eaw*. 

Apart  from  tli«  forma  ubove  described,  tbc  formatioD  of  vesicles  upon  the 
mm«  U  furtlier,  in  rare  rane»),  otiMcrvfHl  unHer  spi-criiil  rnndittonit — p.  g.,  a.4  m  re- 
salt  of  the  nctinn  of  vsrimis,  und  jiartic-uUrlr  of  corrtiNVc,  HiibntuiirK«  ii]*uii  Uiu 
CWma,  after  buni»,  nftt-r  n  cAtnnirt  upenilioii  ix-nrath  the  liuudnf^e,  vtc.  FitT 
ih«  vesica  thai  unlu-r  in  Tn-sh  rf<-urn'nct-»iir  furnier  ernniwn)!  nf  iliecunit'a,  «,•« 
)43.  Cusro  lUso  uorur  in  whirli,  withmil  kntiwii  catuie,  tlicre  ilevclnp  upon  a 
perfcctlj  Muod  cornea  vesicles  or  bullo!  tiki-  farnmtion  of  which  wc  an-  iocliued 
to  atlriljutc  to  nervoUM  influencvn,  an  we  do  aUn  in  thp  cwtc  of  hirrju-s  fclirilta 
aad  berpn  xmiter.  Csm-v  of  this  iwrt  iirr  iifUAll.v  chHmctcrized  by  [M>rit>diml 
recumnoe.  I  know  one  old  lady  who  for  twel^'e  year«  «iitTercd  fn)iii  ornuionnl 
atlirk»  of  trifliitniiiation  in  licr  eyea,  which  «itlicrwJM?  w<-n<  «oiind.  Tbt-  ntoirk 
orcurrrd  once  or  twte«  a  jresr,  atid  nffi-cted  foini-tinii-B  onr  vyv.  I'OiiK-timi:-)«  Ihe 
olhrr.  It  wftjt  Aa»^«'iated  with  violrni  pnin.  gwat  photophobia,  and  prtjfiiitc  lach- 
rjniHlioii.  Ill  (h4>  firKt  dnys  of  tJie  ntlnck  llie  onl^  thiriK^i  found  wert^  a>drnia 
of  lb«  lidH,  great  riliarf  injection,  and  a  ocimtii  povcrrd  with  minute  eli^ratioDa, 
as  if  it  hid  been  strewn  «-ith  ^luid.  Then  k  liirse  transiMrenl  bulls  developed 
upon  ibe  con»»,  aft^r  tli«  mpttirt*  uf  wlik-b  l\w  inflamiuaiorjr  sjnipluuiH  rapidly 
abatrd  and  tbe  epithelial  drfpcl:  heali-d  u  itlunit  Icnvinj;  a  trnct;  hithind. 

A  ffimi  of  «iiNTficisI  Iccntilii«  wbk:b  i«  nlAtcd  to  ht-rpi>a  febrilis  come«, 
but  is  not  s«f>ociiilrd  with  the  formntion  of  vv^irlrn,  is  kerntitii  punrtata  ruptr- 
ßfialit.  It  btr^ina  wtUi  ihe  i^yniptomii  uf  uii  ni-ute  conjuni-liviti».  Chuiit^-fl 
io  the  cornea  are  ob»«rTed  either  m  the  Aiimc  time  or  not  till  M>inc  davH  or 
weeks  afterward.     These  changes  comtittt  io  the  prescoce  of  miouU*  gray  spot« 
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wbieh,  oa  in  tbc  case  of  herpes  fi-brllls.  Arc  ufton  armn^d  in  groups  or  in  short 
mws  (Fig.  rA.)    Tlicy  ut9  Attnetmics  onW  ten  tu  twmitv  in  niinibcr,  HoniKtinie» 
very  abundant — ttpWHrd  of«  h^lnd^<^d.     They  arp  cilhor  twiattured   irrcgiilvrly 
orer  the  curnca,  or  thi-y  arc  chiefly  mauw^d  toyctJiiT  in  tht'  «-ntr«!  portion;  io 
tfvory  L-iue,  bowcvt^r,  the  ntiir^iuü  portionü  ot  the  comcn  arv  thv  |uirt 
covered  by  thv  spots,    Tlir  spot«  lie  In  the  most  superficiul  layers  of  the  come«, ' 
which  Inll^r  Piioka  dull  hc^mii^  the  epithelium  overtb« 
Rpot«  bul^«^^»  out  iu  the  furm  of  u  oodule.     The  irrita- 
tive «yroptuou  »ooo  vanish,  but  the  ti|K>t>>.  as  well  utl 
putidnte  t»(tk  of  the  aonie»!  Niirfnce,  t^-nemlly  rüDiain] 
for  montliti  uUnu.<il  unchtiDgi'd,  and  then  very  graduallj  i 
dinappofir.     If  the  spotx  are  not  numcrouM,   the  sight 
rcmainit  undisturbed;   if,  huwcvi-r.  iuhuv  spots  arc  pres- 
ent, imrticularly  in  the  center,  the  acuity  of  vihion  is 
reduced  considerably,     Kenitltin  punctata  supcrflciali» 
JH  found  tnoHt  frptptentty  in  young  |icople,  ami  affects 
ROmetimea  one,  nometimea  both  eyes.     It  otleu  begin»  at  the  same  tiiue  with  a 
catarrh  of  the  ait  pa»»age».  junt  us  herpes  fcbrilin  conte«  does,  but  in  distin* 
guUbed  frnm  the  latter  mitiiily  hy  the  ul)8enrc  of  the  fonuntion  of  true  vcMcles. 
Heooe,  too,  in  kemtitin  puuctahi  .«upi'rEieijdis  the  »>ij|iertifial  Iokm-s  of  subätanc«, 
which  develop  from  the  vesicle»  in  hcrpei«.  are  wanting,  and  for  the  Mime  reai 
ihc  formation  of  ulcer»  in  this  variety  of  kcmtitiä  is  nlwerved  only  as  a  ntre  ex-* 
CL-ption. 

]□  varioua  slight,  auperflml  affections  of  the  corn<;H,  in  which  it»  eplth«1ium 
to  tfFected,  we  ohi«erve  that  fine  Hliimentii  are  formed,  which  adhere  by  one  em) 
pretty  firmly  to  tliu  .-(iirfucc  of  the  cornea,  while  tli«  oIIht  end,  which  i«  often 
■woUvu  in  a  club  sIiiijh',  haiigri  down  free.  Thii«  pheuomeunu  lian  been  deKcrihed 
a  ßlumtvtftry  trrntitU  (Leber,  t'hihoff.  Fischer).  The  filament«  are  producedi 
by  B  prcwess  ot  outgrowth  from  the  epithelial  eellH  of  the  eumea  (.Hdu*,  Nuel). 

(ft)  Deep  Forms  of  Non* Suppurative  KeratifU. 

41.  These  formB  have  as  a  common  eliaracteristic  the  develop- 
ment of  an  inliltratc  in  the  middle  und  deep  layers  of  the  cornea« 
an  infiltrate,  however,  which  show«  no  tendency  loward  purulent  di»- 
JnU'jiration,  but — gi^iierally  not  till  after  existing  quite  a  while — disap* 
pi'an»  H^ain  by  resorption.  When  this  takes  place,  the  cornea  in  favor- 
able eiiae«  clearfl  up  again  completely,  while  in  other  cases  opacities  of 
a  varying  degree  of  intensity  are  left,  and  are  Honietimes  even  Hccoro- 
piinied  by  flfttteniiig  of  tlie  cornea.  In  keeping  with  the  deep  p<Kti* 
tiuti  <if  tliiMtitiltriito  in  the  cornea,  the  uveul  truct,  and  especially  tlie 
iris  and  ciliary  body,  are  nltnoat  always  implicated. 


it.   Parenrhytnatous  Keratitis* 

Symptoms  and  Coxuse.— This  affection  may  mn'its  course  in  two 
Wfty«!  according  as  it  begiiii  in  the  center  or  at  the  margins  of  the 

*  Hynuiiyms:  keratitis  interstitialis,  koralitb  prof tmda. keratitis  diffusa,  uvcitia 
antorior. 
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Cornea.  If  the  diseaae  invades  the  miier  of  tho  cornea  first,  we  see 
small,  dim,  gray  macule  making  their  ap{>earance  in  this  situation, 
and  lying  in  the  middle  and  de^p  Inyers  of  the  cornc» ;  the  surface 

F  if  tb«  latter  18  lusterless  and  dittl.  The  number  of  miK^ula?  gradually 
Sncnaaes,  8o  tfaat  they  keep  extending  fiirtlier  and  farther  toward  the 
margin  ;  bat  they  are  always  masaed  most  thickly  in  the  center,  where 
they  freqneatly  become  confiuent.  Since  even  between  the  maculie 
Üie  eorou  is  not  clear,  but  shows  a  fine  diffurte  cloudini^gs,  the  entire 
ooniea  may  in  sovere  cases  get  to  look  uniformly  gray,  like  ground 
l^an.  As  soon  as  the  opacity  of  the  coniea  has  advanced  somewhat 
farther,  vascularization  begins  by  the  penetration  of  vesM»!^  into  the 
OoriM»  from  different  spots  upon  the  corneal  eircumftTence.  We  see 
the  rascolar  trunks  coming  out  from  beneath  the  limbut;,  because — aa 
opposed  to  the  vesseU  in  pannns— they  ari(«e  from  the  deejily  situated 
veaiels  of  the  adjacent  solera  (Pigs.  43  und  44).  Th^y  brani'h  in  tufts, 
like  a  brush,  in  the  deep  layers  of  the  cornea,  and  often  appear  quite  in- 
^■distinct  and  of  a  dirty-red  or  grayisb-red  color,  because  they  are  cov- 
^Kensd  by  the  clouded  superficial  layers  of  the  cornea. 
^1  In  those  caw»  in  which  tho  disease  begins  at  the  margin  of  the  coiv 
^Baua,  th«  first  thing  that  Ktrik(>s  us  i«  that  the  latter  hiw  grown  lui^ter- 
Vleea  and  clouded  at  Mime  spot  upon  its  margin.  The  cluudiness  ia 
deeply  utnated,aDd  when  regarded  with  the  naked  eye  looks  uniformly 
gray,  bat  with  the  magnifying  glass  can  generally  be  resolred  intouipa- 
rat«  macula*  or  dim  parallel  streaks.  Soon  similar  areas  of  cloudinet<8 
appear  at  other  spots  of  the  corneal  margin,  and  then  push  their  way 
forward  concentrioÄlIy  from  all  sides  t<iWBnl  the  center  of  the  cornea. 
Simultaneously  with  the  appearance  of  the  marginal  opacities  the  cor- 
rraponding  portions  of  the  linibiis  become  injected  and  the  rebels  of 
the  corneal  margin  begin  to  grow  out.  The  formation  of  vessels,  as 
Alt  aa  it  originates  in  the  network  of  marginal  loops  in  the  limbus, 
soon  comes  to  an  end,  bo  that  the  linibus  advance»  only  a  little  way 
out  upon  the  cornea,  where  it  looks  red  and  swollen  ('*  epanlotlike" 
■veiling  of  the  limbos).  On  the  other  hand,  tho  deep  rcssels.  which 
oome  out  from  beneath  the  timbus,  grow  farther  and  farther  into  the 
carnea,  and   follow  closely  upon  the  opacity  which  advancra  in  front 

Pof  them;  it  looks  as  if  tliey  wore  pushing  the  opacity  before  them. 
These  Teescls  have,  as  in  tho  case  of  thoso  of  tho  first  form,  tho  cliar- 
actere  of  deeply  situated  vessels,  shown  by  their  pcnicillate  branching 
and  by  their  dull,  dead,  grayish-red  hue. 

When  parenchymatous  keratitis  has  attained  its  acme,  the  cornea 
^■is  often  so  opoquo  that  we  scarcely  recognize  the  iris  through  it.     At 
^|the  same  time  it  loses  its  luster  completely,  so  that  it  looks  as  though 
^^ameand  with  grease  (with  tho  magnifying  gla^s  we  recognize  numer- 
ous roinulo  clevations  of  the  epithelium,  which  make  the  surface  of 
the  cornea  rough,  as  if  made  of  fine  shagreen).    Sight  is  so  reduced 
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that  the  patient  can  only  count  fingers  held  very  dose  to  hint,  or,  stilf 
worse,  viiu  onJy  recognize  the  movement  of  the  hand  before  hia  eye. 
Now  grudimlly  the  process  of  recovery  begins,  starting  from  the  mar- 
giu,  where  the  cornea  lirst  becomes  transparent  again,  while  at  the  sain« 
time  the  vessels  grow  tonetantlv  fewer  and  fewer.  TJie  center  of  the 
conjea  renmina  üpa<iue  the  longest,  but  Hnally  cktm  np,  too,  until  only 
a  fine  dif  use  cloudiness  remains,  which  causes  but  little  impairment  of 
sight.  This  cloudiness,  together  with  a  few  very  minute  blood-vessels 
which  are  only  visible  with  the  magnifying  glass,  can  still  be  made  out 
years  afterward,  and  are  certain  signs  of  the  previous  existence  of  u 
parencliymatou»  komtitis. 

Parenchymatous  keratitis  always  runs  a.  chronic  eovrge.  The  in- 
Bammalory  sympLniris  ki-up  on  increasing  for  one  or  two  moulhK,  until 
the  disease  has  reached  its  m? nie.  Then  the  irritative  symptoms  very 
soon  abate,  and  tho  process  of  clearing  up  of  the  cornea  makes  at  first 
rapid  progress.  Afterward,  however,  it  goes  on  more  slowly  again,  and 
the  center  of  the  cornea  in  particular  remains  for  u  long  time  ojuu^ue, 
so  that  sight  is  not  restored  until  late  in  the  disease-  It  takes  from 
half  a  year  to  a  year,  cr  even  moret  for  the  cornea  to  acquire  the  full 
d^ree  of  transparency  which  it  is  possible  for  it  to  aiwume  with  au  in* 
Aammatiou  of  the  given  intensity. 

All  the  cikses  do  not  run  Ihoir  course  in  the  way  described.  There 
are,  for  example,  many  lighter  coses  in  which  the  changes  do  not  go 
far,  and  which  hence,  too,  are  conipleti-d  in  a  shorter  time-  Thus  the 
process  may  go  no  further  thun  the  ftirmalion  of  a  few  maculte,  which 
gradually  disappear  again  witltout  the  aesociatcii  inflamniatory  sym[i- 
toma  being  at  any  time  marked.  If  the  opacity  begins  at  the  margin 
of  the  cornea,  it  often  renmina  confined  to  that  section  of  It  from  which 
it  originally  started.  In  that  case,  if  it  pushes  it«  way  farther  from 
tim  margin  toward  the  center,  only  a  sector,  and  not  the  entire  cornea, 
is  rendered  opaque.  Conversely  there  are  also — luckily  not  often — 
very  severti  cases  iu  which  di'nse  opacities  remain  as  a  permanency. 
Again,  owing  to  the  iuHannnatory  inllltration,  softening  of  the  cornea 
may  be  produced,  so  that  the  latter  gives  way  bofoi-o  the  intra-ocular 
pressure  and  keratet'tiwia  develops ;  in  this  case  also  the  cornea  remains 
permanently  opaque,  and  to  quite  a  marked  degree.  The  worst  cases 
are  those  in  which,  by  subsequent  shrinking  of  the  exudate,  the  oorne» 
becomes  flattened,  densely  opaque,  and  of  n  tendinous  appearance,  in 
which  case  the  eight  ia  nearly  or  quite  lost. 

Just  as  great  variations  exiitt  in  regard  to  the  density  anr)  extent 
of  the  infiltration,  so  they  do  also  in  regard  to  the  vaKciilarizntion.  In 
many  case-s  the  cornea  is  so  abundantly  vascularized  that  it  looks  like  a 
red  cloth ;  in  others,  on  the  contrary,  it  is  almost  devoid  of  vessels  and 
is  like  white  ground  glass.  Trying  between  these  extremes  arc  numer- 
oui  cues  in  which  vessels  develop  from  only  single  spots  upon  the  cor- 
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margin,  so  that  simply  a  i«nctor  of  th«  conirui  looks  red,  or  so  thut 

sioglo  tufts  of  TCBäels  uro  disoovcruble.     ilciK-c  wt-  may  distinguish 

>t«reen  a  vascuUr  auü  »  non-vasculur  form,  according  to  the  relaLiong 

fof  tbfl  roaaeU.     It  must  be  remarked,  howuver,  tluit  ttvoii  in  the  iioo- 

^ViiKuuir  form  one  or  two  reasels  can  generally  b«>  tiiado  out  with  thu 

aid  of  the  magnifying  glass. 

When  wv  uunsider  how  the  caitcs  vary  both  in  rf«[K>ct  to  tho  opacity 
and  to  vaaeuluri2atiün,  wo  comjindiL-iid  why  |iarenchymatoua  kpratitie 
■bould  preaenla  very  varying  cliniual  picture,  and  hence  often  offerditli- 
oultie*  in  the  way  of  diitguoitisfor  the  beginner.  Hut  we  shnll  gcncnilly 
be  abl*  to  make  the  diagnosis  with  certainty  if  wo  hold  fast  to  those 
cymptoms  which  aro  common  to  all  the  caseit — namely,  the  de^p  xitua- 
tiott  of  the  opai'ity  and  of  iht;  Tessels,  the  ty]iieal  incroHse  in  the  in- 
lltrutiou  up  to  a  certain,  ustiuHy  considerable,  degree,  and  finally  the 
mce   of  purulent  disintegration,  no  that  the  fonmttüm  uf  uhfrn 

taker  pUice. 

Parenchyma  Ion  8  kernlttia  is  accompanied  by  irritoUre  xifmptotHS, 

ich  as  pain,  photophobia,  and  lachryuiation.    These  are  sonieiimes 

rr  slight,  someiimos  violent;  in  general  we  may  say  that  they  are 

more  pr«noiinred.  the  greater  the  amount  of  vascularization  with  which 

tiie  keraiitie  'a  aMMrc-iuU-d.     Fnrtlierinnrc,  piuvnoliytttutnus  keratitis  is 

aJmoat  always  complicated  witli   inßammalioH  af  the.  uveal  tract.     In 

the  lightest  ctfaeä  there  \a  merely  hypera^mia  of  the  iris,  which  nmkes 

itaelf  apparent  by  the  faihire,  complete  or  nearly  tio,  uf  the  puj)il  to 

^lilate  under  atropine-  In  severe  chsbs  there  is  iritis,  whii-li  may  lead 
to  the  formation  of  posterior  synechife,  the  formation  of  de}>oHits  upon 
the  posterior  surface  of  the  cornea,  and  seclusion  and  ooclusiun  of  the 

tiupil.  In  particularly  liad  cuses  a  plastic  irido-cyclitis  develops,  which 
pmiinaies  in  flattening  of  the  cornea,  or  even  in  atrophy  of  the  eyeball. 
I*arenchyraatou»  keratitis  generally  attacks  both  eyes,  and  more 
re<)uently  both  in  succession  than  both  ut  ouce-  Sometimes  there  is 
Ten  an  interval  of  several  years  between  the  involvement  of  the  two 
eyes.     Recnrrences  of  the  disease  tiike  place,  btit  are  not  common. 

The  proifno/ttM  of  the  disease,  from  what  lias  l>ceu  said,  is  unfavor- 
able as  rt^rds  its  dnrntion.  inasmuch  as  it  drags  on  for  months  and 
years. Mpecialiv  if  the  two  eves  are  sutxcssively  uttacked.  On  the  other 
^hand,  Uie  prognosis  in  regard  to  the  ultimate  otitconie  must  be  put 
lown  as  good,  because  in  by  far  tlie  greater  number  of  the  cases  a  good, 
it  Borvieeable,  degree  of  aight  comets  buck.  By  holding  up  this 
of  recovery  the  physician  must  keep  up  the  cüiirage  of  his  pa- 
tient, who.  bccansi!  of  the  xlow  progress  uf  the  disease,  is  very  apt  to  lose 
11  hope  n1  a  reslornliun  uf  bis  sight. 

Etiology. — ramnchymatous  keratitis  is  a  disease  of  youth,  appear- 
ing, a»  a  rule,  between  the  sixth  und  thu  twentieth  year  of  life.  It  is 
»nly  the  etception  that  pervous  before  or  after  this  age  (sonietiinea 
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even  after  the  thirtieth  year)  arc  attacked.  The  female  sex  suffeni 
from  it  more  freqiK'iiUy  thiiu  tli«  male.  Tbo  onlinarj'  cau&e  of  the 
disease  is  »yphiliA,  and  especially  hereditary  syphilis.  To  prove  the 
existeuce  of  hereditary  syphilis  from  the  history  of  the  case  directly — 
i.  e.,  hy  gettjng  the  father  or  mother  tu  confoss  to  syphilis — is  often  a 
difficult  tiling  to  do.  Hcitidcs,  iu  tiiost  eastJt  it  i«  not  at  all  iiccesaarj, 
since  hereditary  syphilis  can  generally  ho  rccojgnized  with  sufUciettc 
certainty  from  a  series  of  symptoms.  In  that  case,  we  abfitain  from 
questioning  the  purenta  in  regard  to  this  mutter,  the  more  so  since 
it  would  be  a  severe  reproach  to  them  to  hare  to  recognize  in  their 
own  persons  the  canse  of  their  children*&  illness.  Oa  the  other  hand, 
it  is  a  good  thing  to  determine  by  cpiestloning  whether  raauy  children 
have  died  in  the  family  (the  mortality  of  the  children  of  syphilitic 
parents  amounts,  on  on  average,  to  fifty  per  cent),  whether  premature 
labors,  and  especially  those  Jn  which  the  futtus  was  dead  or  putrefied, 
have  not  occurred,  etc 

The  fymptums  of  fieretittiiri/  si/phULt  which  patients  with  puren- 
chymatoiit}  keratitis  fre<]itently  exhibit  arc  a»  follows: 

1.  A  pecnliar  formation  of  the  face  and  cranium.  The  upper  jaws 
are  markedly  flat,  and  the  bridge  of  the  nose  low  and  often  sunken  in. 
Not  iiifreqiipntly  there  extats  oziena  or  blcnnorrhoea  of  tJie  lachrymal 
■ac,  the  Utter  in  conüequence  of  the  changes  in  the  noRc.  The  frontal 
eminences  are  very  prominent.  The  intelligence  of  thcw  patients  is 
often  abnormal,  they  being  either  precocious,  or,  on  the  other  hand, 
backward  in  the  montal  development. 

2.  The  incisor  teeth  are  abnornitdly  sha|iüd  (Ilutobinson),  so  that, 
instead  of  a  straight  edge,  they  show  a  semihinar  indentation.  This 
change  exista  only  in  the  teeth  of  the  second  dentition,  and  then  most 
frequently  iu  the  upper  central  incisor  teeth.  The  incisor  teeth  are 
often  also  stunted  in  their  growth  as  a  whole,  so  that  they  are  either 
too  small  or  are  altogether  wanting. 

3.  At  the  angles  uf  the  mouth  we  may  find  6ne  linear  cicatrices  as 
relics  of  former  rliagades;  m  b.Uu  cie^triccä  iu  the  buccal  and  pharyn- 
geal carities  (eB|)ecially  on  the  hard  and  soft  palate)  point  to  the  exist- 
ence of  antecedent  syphilitic  ulcerations. 

4.  Numerous  enlarged  lymphatic  glands  can  be  made  out,  esiKrially 
ujion  the  neck.  These  ore  small,  hard,  painless,  and  with  no  tendency 
toward  uloeration,  by  which  characters  Üiey  are  distinguisfaed  from  the 
lymph  glands  of  scrofulous  subject(^  which  are  targe  and  soft,  and 
readily  nndergo  caseation. 

5.  Swellings  of  thi-  periosteum  (tophi),  which  are  hard  and  are  but 
little  or  not  at  all  painful,  wcur  on  the  long  bones.  They  are  most 
fre(|Hcntly  and  most  easily  found  upon  the  anterior  border  of  the  tibia. 
Sometimi'ti  a  serous  inflammation  of  tlie  knee  joint  (hydrops  genu)  is 
preient ;  caries  is  rare. 
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0.   We  frequently  lind  hanlnessof  bearing,  which,  with  the  outbreak 

IjDf  the  kcntitig,  sometimes  increases  to  absolute  deafnesa. 
I      It  is  important  to  look  for  all  of  these  sjmptonis,  for  an;  one  of 
ihem  by  itself  in  not  to  be  lo*»ke(l   upon  as  coucluaivu  evidence  of  the 
«xiät«uce  of  hereditary  syphiUi« ;  and,  on  the  other  hand,  wo  ought  uot 
to  «xpect  to  find  all  the  changes  above  given  distinctly  marked  in  the 
same  individmil  at  once.     The  more  carefully  we  make  oar  inrestiga- 
tioD,  the  greater  ii?  the  uamber  of  these  symptoms  that  we  mi;  able  to 
establish;  so  that  we  arrive  at  the  conviction  that  by  far  the  greatest 
L^number  of  cases  of  parenchymatous  keratilia  are  to  be  referred  to 
BlhiTeditju^  syphilis.     In  very  rare  cases  this  form  of  keratitis  is  also  ob- 
Baenred  in  acquired  a>-philia     A  few  caw»  may  depend   upon  scrofula, 
^f  while  ID  many  no  cause  at  all  that  we  can  be  sure  of  is  discoverable  to 
acconnt  for  the  eye  disease. 

TrwtlMnt. —  /Mcal  treatment  during  the  period  of  progression  cou- 
.      ciata  in  oombating  the  inflammation  by  protecting  tlic  eyes  from  light 
^ftand  by  insiilliag  atropine,  which  latter  countoracts  the  complications 
^B*rtsiii£  from  the  iris.     Moist  warm  compresses  often  ameliorate  the 
^■J^siptoins  of  irritation,  and  accelerate  somewhat  the  progress  of  tlie  dis- 
^  «MB.     In  the  regrcssiTe  period,  the  thing  to  do  is  to  secure  as  thorough- 
going a  clearing  up  of  the  cornea  as  j>o»<;iblc.    For  this  purpose  the 
well-knomi  irritant  remedies— like  calomel,  tincture  of  opium,  yetlow- 
preoipitate  ointment,  hot  steuni,  etc — are  Indicated  (see  ])age  157). 
Thewi,  however,  should  only  be  brought  into  apjilicution   when,  on 
making  cautious  testa,  the  eye  is  fouud  to  bear   them  well — i.  e.,  does 
not  through  their  use  fall  into  a  state  of  renewed  irritation.     It  is  ad- 
visable to  keep  on  with  these  remedies,  interchanging  them  frequently, 
for  a  very  lung  tiuut — for  months  or  years.     If  ectasia  of  the  cornea 
thmt«D8,  it  is  to  bo  combated  by  a  pressure  bandage,  which,  if  neccs- 
Mfj,  can  be  combined  with  repeated  paracentesis  of  the  cornea. 

Ornrrnl  treatment  in  tlioae  cases  in  which  hereditary  syphilia  is 
the  cause  most  be  directed  against  the  latter.  Mcrcuriu)  trcattaent, 
which  is  of  such  marked  service  in  acquired  syphilis,  is  here  ordinarily 
leas  efficient  .Since  it  is  at  the  sante  time  a  very  drastic  method  nf 
tmtiBffnt,  it  is  adrisablo  to  apply  it  in  the  severe  cases  only.  In  adultd 
we  had  best  select  the  treatment  hy  inunction.  If  from  the  circum- 
stance« of  the  case  this  can  not  he  done,  we  may  give  mercury  inter- 
Dally  or  still  better  in  the  form  of  hypodermic  iojection.  A  hypo- 
dsrinic  syringefol  of  a  one-per-cent  sublimate  solution  (to  which  from 
one  to  five  per  cent  of  sodium  chloride  is  luldcil)  may  lie  liiject<?d  once 
a  day  or  once  every  other  day  into  the  glutei.  In  cliildren  the  inter- 
nal administration  of  corrosive  sublimate  is  preferable.  We  give  pills 
of  one  milligramme,  banning  with  one  a  day,  «tnl  increasing  the  dose 
to  from  rix  Xn  Um  pills  a  day,  acirording  to  the  age.  In  doing  this  we 
unat  be  mindful  to  pay  careiful  attention  to  the  oondition  of  the  mouth. 
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in  order  to  avoid  salivation.  In  the  lighter  cases  of  parenchymatocM 
keratitis  we  prefer,  in  place  ot  mercury,  a  simple  corroborative  treat- 
ment with  ttit;  «imultaneoiis  ernplovnient  of  remedies  containing  iodine 
(cod-liver  oil  with  iodine,  iodide  of  iron,  and  mineraj  watere  contain- 
ing iodine,  the  latter  esi^ecially  ae  a  form  of  after  treatment),  ftifur- 
tonati'lj,  we  must  eaj  that,  in  general,  treatment  is  pretty  nearly  pow- 
erless against  this  disease.  Parenchymatous  keratitis  in  many  ca«e«, 
even  under  the  most  careftil  treatment,  runs  a  ootirse  that  is  not  essen- 
tially  different  from  what  would  liave  beeTi  tlie  uase  with'nit  any  treat- 
ment ;  not  infrequently  we  see  the  dieease  while  under  treatment  break 
out  in  the  other  eye,  without  onr  being  able  to  prevent  the  opacity 
from  ipn-ading  gradually  over  the  entii-e  cornea  in  this  eye  also.  The 
chief  iisy  of  treatment  consists  in  its  combating  the  complication»!  uri*- 
ing  from  the  uvea,  and  also  in  securing  a  more  rapid  and  more  perfect 
clearing  up  of  the  corneal  opacities  during  the  period  of  regreesion. 

Itp  to  Ihp  preflcnt  time  it  ha«  been  possibl«  to  mak«  so  Bnatomical  examiiu- 
tlou  t>r  «ti  eye  affcctnl  with  purL-nchvmälouii  keratitis  in  a  few  cawH  only.  Tbr 
«iiiiailiiiitiiin  fthowii  dt-ti^e  iiiBltration  of  the  tnoitt  ptwterior  layerx  of  Die  cornea, 
K>  III»)  1  ttcy  M>m'ätinie8  appe&r  a«  if  tmnflfonned  into  graouUtiog  tie^u«  (i.  Fig. 
5A) ;  moreover,  in  the  posterior  nml  middle  laycn  of  thi-  ucrtion  we  twe  numer- 
iHi«  noM  ly  (oniKil  LtiKid-VL-Jsst'lB  (Fig.  S5.  ff).  Thu  iufiUrutioii  ut  tlic  margin 
ill  111«  coniMi  in  rontimied  into  the  ligamcotum  pcctinutum,  the  iri^  and  ttw 
dlUry  ImmI^.  In  tin<- (.'nvc  (in  a  foiirlren-year-old  iHiy)  1  rtiurid  thi»  region  inftl- 
Itatvd  with  niinirntiDt  iiudiilc»  whirh  were  conipnM.'d  of  nmnll  eclU  and  w hid) 
twd  ■  (vrtnlit  rtwiiililiinco  to  tulicrcliw,  ulthougb  it  was  not  pooxible  for  me  to 
JcuiMiKti»!«'  till*  |in-twticc  of  ttibcrcle  bncilli  or  of  other  m]croH>iganiBnia.  In- 
■taiMHM  of  aimnitr  iitididL' funnuliou  have  eine«  Ih^-n  bocu  obtiBrrf^d  bjr  others, 
IHvl  li  Utu  lu'iiti'  livrn  (iiiijectuTed  Ihut  parenchjniaton»  kcRitiliu  iiui^  be  caitned 
h«  lubtoviitiulit  HKirti  vtXftx  Ihiin  hait  hitherto  been  supposed. 

Ac«>itdiei,'  '•'  'hn  n-Hullaof  aniitrmiiral  as  welt  ascliDical  examinution,  llwrc- 
Itwv  |Mih>nt<h>tniit<>ui<  kt-'rntitit)  tx  («ittiatcd  in  the  moet  jMntcrior  taycni  of  the 
nsniMt  wliU'li.  tii'<-ti|tHnf:to  (he  tt>«chinpi  of  embryology,  are  to  be  classed  with 
SUt  utMlMHt  |Miiri<  IftSt.  It  dhnuU)  not,  thererorc.  excite  our  astonidtunuiit  if  the 
«kT«  itf^>p*'T  1"  «I""  «Iwuy»  implicated.  To  he  «ure.  the  participHtion  of  the  uvea 
Ik  iK^  litrtiMHinnlioit  Ip  not  by  any  meanK  ofjually  pronouuced  iu  ull  coats. 
l^WMh'  dr|""ll",  whk'h  iw  diflcoverrd  in  makins  a  careful  examination  of  tlie 
ifM^if*  **t'*  •'"'  »««nlfyinK  I^'J«*«  at  H'l*  tiniL':  wlien  the  opacity  If  «.-«olving,  »re 
^myyH  «•rvr  «aiilhi^.  Itcnid«»  th«w.>,  the  muMt  frc'i|U<;ntIy  cH-nirrintr  rnmplira- 
MM»  Mv  kKwIi'i'l'"'  ">iH'('hiH'  and  niso  chorioidttlr  foci  ;  hypopyon,  on  ih«  other 
ImwA.  H  Min>m**l.v  nirr.  In  miiny  cobcs  the  ptirF  that  the  tiren  takca  ia  to  »light 
^  P,^  fo  W  I'llnli'ally  ilvniiinslnible;  ia  other  (auiciH,  on  the  contrary,  it  i«  m 
vm^  MvwUiiNtt.  w  oiiiniMtn>d  witli  the  proco»«  in  thv  cornea,  that  what  we  hnve 
\utm  «•  ^>  ivall.V  *■)  (''I'l''  ryclitiH— the  implieiition  of  the  cornea  beiafi  cvi- 
^\>  h)  t)ti>  pivwaoe  of  a  few  spot«  nf  ripficity  in  it«  deep  layer*. 
iMtt  U  K  t-xHlliiinmH  Rerien  of  intermediate  torm«  between  typical  ]«r- 
k*M>kH<n^  WfmUli«  "ntl  irido  ryelitiii  l-  Iuc  hereditaria. 

,  mure   fri'<(urntly  occurring  toriatii»}»  in  the  clinical  pirtnr^- of 
„..M  kvralttit)  the  following  may  be  muDtJoiicd:  la  that  form  whicb 
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VW.  >.— ChOM  BBcmOK  TUBOWH  A  OoSKKA  «ITU  pAmtHCnTliArcnim  KxRjinTtK. 

MacnUm  lOO  i  l.    lAfler  a  imfwruluu  of  It  NordeiiBoo. » 

IteMRiOHi.  M.  of  iIiFcoroe«Bho««ftntnaitniU«n.  wlilohhcrlnK  In  itir  tnUlitlr  kyenkuid  k»vpB 
o«i  tocrpacinc  murv  mkI  bmt«  poaU>ri(!^.  ■«  tlmi  ()i<-  ■W'lx-irt  lavrnt.  1,  liari'  AMumMl  tiie 
mwtil  of  a  gnuulailiic  llaiiwi  On  account  «r  tlir  tncqunlity  In  Uir  dpicm>  i>f  (hlDk«ittnK  of 
ttiÜM  Ivwik  DmommiS  iiMwnhnuMr,  n.  In  uniliilaln)  :  iiddo  lu  fnilutlii-Uuni  ihrr«  nrv  dfipM- 
IM  In  [itorira  miafl  aocunutUtlona  of  r<>iinil  c*-\\*.  r  ui  Uw  mlddl«  ann  il^rp  la^cra  nf  ih« 
UMiKi  w«  w  tiM  trauaiHiM  and  InnKlliidinal  nrctiiTi«  of  n««rly  tomipd  I>l<^<xl'*piwr1»,  g,  p, 
■ÜO«  Ik*  iB<MlaBlart<irUjcra,  and  alaoBftwroan  iimembraDe.it.  and  Uitto^tlivlluiR,  K.ora 
uraaL 

tbe  macuUe.  uid  funn»  a  wtiiu-  dittk  prett;  ehnrplj  «cparatcd  from  the  leu 
opaque,  marffioal  portioD»  of  thtr  coni«a.  I  li«vt<  wen  »pvpral  cniws  in  which  lliia 
oenü«!  opaoft;  remAined  ppnnanently  after  tin-  tnarptnal  |K»rtion»  hati  cleared 
up,  and  fonnod  a  dL-rutc,  whitF.  nhaqtLv  rircunutcribed  rpot  in  the  center  of  pJich 
ooniea,  joÄ  a»  if  th«re  had  breii  a  deeply  penetrating  ccntnil  ulctr. 

Sooedmc«  tbe  dixtribiiliun  of  the  inültration  in  thr  romm  is  niifh  that  the 
danaatf  opacity  orcupie»  tliR  lowcut  part  of  tlii*  curDeu,  a»  if  the  product«  of 
SsflnunalioD  bad  aminjrt^d  Ihftnwlveci  there  in  obedionci-  to  the  law  of  ffravi- 
tatioD.     In  tliai  caae  tb«  uparity  In  bounded  above  hy  a  convex  liae,  or  it  forms 
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B  trinn^lc.  tlir  Ihuu<  of  iTliii;)i  rnrmrpDndH  tu  tlm  Idwlt  mnr^in  of  Ihe  oornm, 
wliilc  iti^  a}>vx  luoks  ujiwiird.  The  pt-rmniiriil  opucity  tliut  rofulU  fnim  lhi& 
hut  the*  jfreutest  aimilarit^y  (o  (host'  triutiK^n liir  üjuicitk-x  in  the  lower  p«rt  of  the 
conirn  which  ftre  kft  hj  an  irido-c^nlitiH,  wlinn  an  exiidatc  at  Ih*^  hottom  of 
the  anterior  clmmbt-r  Iiuk  remitiued  for  «  pretty  loug  tint«  d«|K>isUi?d  upon  Uip 
IKwterior  »urfuc«  "f  tht  corne«. 

In  iriflo-ryc-Uti^  reiiultinj;  from  nrquirRd  »yphilit«  it  not  infretiucnily  linppcnA 
tliiit  JHoUted  uray  spectco  upjK'ar  in  the  middle  and  deep  laycm  of  Die  comrR. 
These  have  txjt'n  rtcscril)«!  by  Maothnrr,  llotrk,  Hurtüchcr,  «nd  other«  *a  ktra- 
titia  piinetaUi  K/ftJiilltifvt.  Thirt  in  dii<itin^iii)«1)i»)  fioui  kemtilis  punctatJi  eiipcr- 
tlc-inllM  <{)n^'«  Mi3)  not  omI,v  by  the  etiolofO*.  l>ut  sImo  liy  tli«  situation  of  tbc 
specks  in  the  deep  layers  of  the  come«,  and  might  therefore  be  appropriately 
chiiructeriy-cil  h«  ktratith  pttrifUifa  profund. 

The  rriuffe  in  piirenchyinutous  kenitili»  ^uemlly  lie  in  the  deep  Isycra. 
Tet  it  often  c-noiigh  happens  (but  we  Und,  espec-t»lly  with  the  nid  of  the  nug- 
uifyinjr  |;h>«i,  n  few  vewml«  aUto  which  evidently  arise  from  iJie  nolwork  of 
inurffinal  loops  or  früni  larger  conjunetival  blood- vl-üm'Ir,  und  which  therefore 
lie  «iiperfiriallT  in  the  curnfa.  All  vi-shpIs  tend  tuwiird  the  cnler  of  tl*e  romcB, 
but  (lu  not  ){t'Ui'nilly  reach  it,  fu  that  here  m  ruiiiiüitili  sjtoluf  ttiesiitcof  a  millrt 
seed  or  more  remain  unvancularized.  Tb«  va^cula^  |K>rtioiis  of  the  curmti  lof>k 
red.  and.  if  the  vcitseli*  ar<'  [ilinndnnt,  riw  above  the  level  of  the  non-vaseillar 
centtr;  tla-  lutter.  tkeeor<linj;!y — wUiub,  in  eonsotjueiice  of  the  marked  inSltn- 
tioD»  if)  gray  or  even  yellowish  pray — la  depressed.  We  miiot  not  on  this  ac- 
count allow  ounti'h'e«  to  l>e  milled  and  consider  the  dcpretise<l  ftmy  spot  as  an 
uleer,  for  iiareacliyniatous  kcralitii'  doea  not,  a«  a  general  Uiing,  lead  to  ult^ni- 
tion.  Exception«  to  tliie  nilc,  though  rare,  do,  however,  occur.  I  have  «.■en,  io 
fact,  two  cases  in  which  |H'rforati(in  h«d  taken  phiec  in  the  center  of  tin-  cornea. 

The  luttrri'T  chtimlmr  iu  {mrenehyinatouK  kenilitis  i»  often  found  to  be 
deeper  thna  Uftual.  u  circurustiince  wliicli  »hould  not,  however,  bi'  rvfeired  with- 
out furtlHT  con»icU'rati()Ti  lo  an  ecta'*ia  of  the  cornea,  ii  thing  which  otnir*  quite 
rartly.  On  the  cioiilrary,  tlic  ciiiiHt  of  it  oniinariiy  is  u  recuasion  of  the  in«  duo 
to  the  increancd  secretion  of  ai|Ueouti  humor  that  result«  fnini  the  irritation  of 
the  iri#.  Thi»  Irrilalirm  is  in  part  re#poriMl>]c  for  the  fact  ihat  during  tbc  cx- 
tstencc  of  the  intlHinmation  fn-ipurntty  no  dilatation  of  the  pupil  can  be  obtained 
by  alropine.  But  here  there  vt  efideotly  »notlier  fuclur  that  must  be  comiid- 
ered,  and  Ihat  m  that  the  utropine  does  nut  difTuse  through  th^  inflamed  cornea 
to  the  same  extent  as  it  does  through  a  sound  one,  on  that  it  dor»  not  \a  fact 
get  into  the  aqueous  humor  in  sufBclent  quantity  to  dilute  the  pupil. 

The  infra-wralar  prennure  not  infreipiently  shows  an  alteration  in  porenchym- 
•tou«  keratitist.  OuneralLy,  it  is  dituinishi-d  w>  Ihat  the  eye  uppcare  softer, 
although  w«  need  not  therefore  imagine  that  an  atrophy  of  the  eyelrall  b  be- 
ginning. An  increase  of  tensinn  ia  but  rarely  observed,  and,  when  it  i»,  Home- 
titiH's  occurs  years  after  the  inHatnmatinn  ha»  run  its  eourae.  I  have  seen  this 
even  in  those  cases  in  which  oo  ccttfii'  of  the  corueii  lias  been  left.  Ferbai««  in 
»nrh  n  eaüe  the  increiise  in  tension  was  to  Im.-  ultrilnited  to  the  rheriinäiti»  which 
neeum{Hiiiies  many— in  fuel,  most  — ca-nes  of  keniliti^  pnrenrhymatc3«ta.  This 
chorioiditis  U  localized  in  the  moKt  anterior  segment  of  the  cborioid  (chorioidi- 
tis anterior),  wUirh  is  covered  with  numerous— in  most  caaes  black — apola. 
This  variety  of  nliorioiditifl  would  probably  tie  »et  down  aiuoag  the  tnoit  fm- 
quent  Hymptomg   accompanying  porenchyniittous  keratitis  if  the   ex&tninatioD 
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with  (he  njihlhalmrMCOpf,  uml  hence  the  dplorminntinn  of  thp  prpspno*  of 
cburiuidUUs  w«rT  n(»t  n-ndirn-d  iiiii>t>e»iiile  wliiLv  the  intlnmiiiation  lüftcü  bj 
tbi  doodlnCM  of  ih«  cornea.  The  mnking  of  th>A  cxflniinntinn  and  diaj^nwis 
oan  only  be  donv  when  the  cornea  ha«  rirait«!  up  oiirf  innre  iiflor  ihi'  Inflam- 
nation  baa  run  It«  ooun«.  It  U  aim  often  imtwihl«  to  make  out  tlio  i^siHti'nre  of 
riph«nil  chorioiditis  in  the  other,  m  jret  iininflamed,  eye. 

Another  and  rarer  eoin{ihcRtion  of  [inrcurhyinntous  keriilitiH  w  m  difTu-ir 
tcrilU  in  the  rcfrioo  surrouDdiog  the  cornea.     'Dm  ma,v  9)uU»er|uetittj'  give  Hm 
oct««»  of  ihe  #rleni. 

Ttie  typical  cnunw  of  parnirbyntatoiis  korvttti»,  and  the  )iartfct|Hi(|on  of  both 
io  it,  early  suif^eMleO  thf  idea  of  ite  b<-in>f  due  to  a  r»ti»fitutional  my». 
Mackentje  g»vc  an  excellent  dcucrintion  of  this  diwaw  under  the  iiBme  of 
fumeiti«  M?ro|ihiilnMi,  and  at  the  name  timf*  ^vr  a  niimher  of  the  ae(?oni|Mnyin}i 
«rmptoiu"  which  he  lixk^-d  ui>i>u  an  ei^s  of  scrofula.  IIult-liin.Mtn  has  the 
crtdit  of  having  wjmplctcd  (hiw  »crifs  of  Hymptomrt,  und  of  having  &i  the  «ime 
tSmm  furnished  the  |>n)of  that  they  lielun}^  not  (o  wiTofiiln.  bill  to  hi-n-dilary 
»rphilit-  ThU  novel  view  was  slow  in  makirjii  hit  way.  Many  at  firM  would 
only  allow  that  it  was  true  for  a  limited  number  of  eaAes,  and  hcnrp  divided 
n-nchymatoua  keratitis  into  two  form«,  which  they  called  kvraliltit  acrofu- 
aai]  keratitis  sTphilitina.  But  thp  more  [ireeise  onr  knowiiHlf^t'  iM'comi'«  in 
Co  the  »ymploin*  of  hentlitary  »yphilia,  thü  tniirc  fliircly  wf  arrive  at  the 
avIdioD  that  this  diieaM  IIi^>h  at  the  root  of  parenchymatou««  ki'ratili»,  i^hal- 
«r  fonu  ih*-  hlter  may  exhibit  I'nrenrhymatoU!»  kcrariti:*  belongs  «monf; 
tunnn  undtT  wbieh  lien'diiary  ftyphili«!  appears,  and  i«  hencr,  and 
ed  as  one  of  the  mmi  important  and  mo»t  freijuent  ^yitiptoniH  of 
Iftie  iMweditJiry  form  of  ibeditteiM'. 

The  follfiwing  hlnlury  loay  serve  to  »how  how  from  diflcrcDt  eyiiiptomf  wu 
gtl  at  the  dtngno^ij'  of  hcredttarr  sypbUla.  A  twelve-year-old  >prl  with  par< 
eochymatoufl  keratitis  of  both  eyta  wait  brought  into  thp  clinic  by  her  mother. 
TIm  latter  declared  thil  t-hc  had  do  koowk-d;^- of  »ypliUiii  a»  »ffoctinf;;  either 
b«iw1f  nr  her  decva>»cd  hu-lmod,  Sh«  only  atlmitteil  that  the  Utter  bad  led 
■n  Irretfular  life.  The  woman  went  on  tf)  »ay  that  she  had  lieen  pret^nant  by 
thia  mao  (en  times  in  all.  From  the  fintt  four  pi egiian oil's  eame  four  rliildrrn 
(the  eldest  at  prL-vnt  about  twenty-two  ycant  old),  who  are  ail  healthy.  The 
fifih  child  died  at  the  end  of  one  year,  the  itixtb  preifnancy  endend  In  an  abortion, 
ibc  aeventb  clüld  ia  the  little  patient  who  in  hrnuifht  into  the  clinic,  the  etj^hth 
ihild  died  at  the  age  of  niDeteco  monthx.  llie  ninth  child  Is  livinjf;  but  ia  olw&yti 
\j,  and  ihr  tenth  diiil  at  the  age  of  aix  wt<eka.  Then  the  husband  dird  ia 
ueoce  of  an  ncciilent;  the  woman  iiiarriid  a  »ccund  time,  ami  Imi>  hud  liy 
bw  second  huabiiml  two  j^rfectly  healthy  thildrfii.  The  woman's  daugh(er  who 
bcuught  into  the  clinic  wa.t  deaf;  she  presented,  {n  aildition  to  the  pnren- 
.jinilt4)u*  keratitis  of  both  eyp%  thf  dm  nie  I  er  in  tic  formation  of  the  cninium 
lonffing  w  syphilitic  children.  The  teeth  showed  the  form  dewribed  l»v 
lIutHiinMin ;  numemua  atnall,  hard  lymphutic  glands  were  found  upon  the  neck, 
made  the  younger  sinter  (the  woman's  ninth  child )  come  too.  She,  who  was  a 
Me  girl,  waa  not,  to  be  wjre,  ahwliitely  deaf,  but  heard  vory  Imdly.  bad  the 
Cburmi-t erixl Ic  frnTualiuii  of  ihe  face  and  «wollen  lyniphntic  glands  Hpim  the 
ck,  ant)  the  teeth— they  were  the  milk  levth— were  niMrkerlly  ^mall  and 
ted  ivy  wide  inrrnq»acea.  Kxtemally  the  eyr«  looked  healthy,  but  in  both 
riplu-ry  uf  the  fundus  wan  found  by  the  opl)thnhnuseo|ie  to  Ije  coven-d  with 
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»iK>t«,  WacJt  as  ink.  lying  in  the  chorioid.  The  correct  interprettlinn  of  ihb 
liiiitory,  without  <]oitht,  ix  tlint  the  woman's  Rrnt  ImAbiitid  hnd  Hnjiiirifd  fnpliili« 
after  the  fourth  pn'gnittif}.  WIuIl',  thi^rvforv,  Ibo  wutitati's  ärüt  four  chiiUren 
vnjoy  vciy  gond  iKiiith.  uiily  two  of  thu  children  of  the  fix  following  births 
arc  living,  and  hurh  are  itickly,  both  mnrked  with  evident  eympiuniN  of  licn-di- 
Inry  syphilis.  AVIiüii  the  woman  bad  bccum«  prt-gnaiit  by  her  aecond,  he&lthy 
hiubaad,  eho  had  healthy  rhildreti  om-e  trntre. 

Fn^ni  the  liiütury  juHt  ntiliniitltrd,  it  cuu  he  dt-diieed  Unit  the  «^'Xamitinlioo  nf 
thu  liltlv  |mtit-i)t^Ä  brothers  and  s'^ten»  may  ofloii  c-oiilribiitv  tu  the  elc-ariiiK  U|i  üf 
the  case,  intwmuch  u»  wc  may  fintl  in  them,  tcH>,  symplonifiof  hercdiiurt  avphilil, 
ami  thu8  mn>y  «till  fiirthrr  miilJrm  tin-  diiigiiui'iH.  Murt-ovur.  it  tn  mtt  at  nil  raro 
for  two  or  vvc-u  tlirve  of  a  net  of  brotbe»  and  sisters  to  bo  affuuted  with  pftrsD- 
chymatouA  kenttiti«. 

4.  Keratitii  Profunda.* 

42.  In  this  a  gray  ojMcitj  developfl  very  gradually  in  tlie  oorne» 
— ordinarily  in  it«  center — an  opacity  which  is  situated  in  the  middle 
and  dücp  luycre  of  the  cornea,  and  over  which  the  corneal  eurface  ia 
gray  and  pnucuitts  but  not  depressed.  6cen  with  the  naked  eye,  the 
opacity  looks  uniformly  f;ray,  white  with  tho  niafriiifying  glius  it  may 
be  roBolvt^d  into  separate  dot«  and  maculre,  or  into  gray  iiitorlacing 
»Iriro.  After  the  opacity  has  remained  fur  some  titne  (several  weeks) 
at  ita  acme  it  begins  to  elowly  abate,  witbont  niceration  having  taken 
jilaeo.  The  development  of  new  vessels  is  either  entirely  absent  or  is 
?ory  inconsiderable.  The  accompanying  symploms  of  inflammatory 
irritation  are  aometime«  alight,  sometimes  pretty  violent.  The  partici- 
pation of  the  iris  is  mostly  limited  to  hypern:>miii. 

'I'he  disease  attacka  adulla  only.  Jt  lasts  from  fonr  to  eight  weeks 
or  more.  In  the  lighter  eaaea  it  torminates  in  a  complete  rcetoratiou 
of  the  ti'auHjHirency  of  the  eornea,  while  in  other  cases  diffiiso  opacities 
remain  |>ormanently  in  the  center  of  the  oomea.  ^m 

The  canaea  of  kenUitis  profunda  arc  in  the  great  majority  of  casc^^^ 
iiiiktiDwn.  For  individual  cases  tho  following  cuuscs  have  been  given  : 
1.  The  effect  of  cold.  Arit  has  chanicterize<l  eooh  oases  as  keratitia 
rlionmikticjL  These  ordinarily  run  their  course  with  marked  inflamma- 
tory lyniptoni«,  eepecially  with  violent  piiin  and  photophobia.  3.  Intur- 
uiitti'ijt  fever  in  its  chronic  form  of  malarial  cachexia  sometimes  re« 
Htilt«  fn  a  keratitis  profunrla,  which  i«  characterised  by  the  absence  of 
niarkud  uymptorns  of  irritation,  and  also  by  an  unusually  chronic  coursQ 
(Aril).  K.  After  injuries,  especially  contusions,  a  keratitis  profundan 
Jlifn-rjiionlly  develops,  the  peculiarity  of  irhieh  is  its  comparatively  rapid 
ooilTMi  and  the  speedy  restoration  of  the  transparency  of  the  cornea. 

Treatment  consists,  locally,  in  the  application  of  a  bandage  or  nf 
proioetivo  glasses,  and  the  nse  of  atropine  and  moist  warm  compre: 


*Hyntiii)'n>»:   eonrral  paivnchrmatous  inflltratioD   of  tlie  oora«a.  kfiruitis 
iMtnuiuii)' uiatuM  circumscripta. 
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proviJei]  thesa  are  well  Lnrne.  Afti^r  the  iiiflarnmatorv  symptoms  liave 
run  their  course,  irritant  remedies  for  cloai'iiig  up  the  opuoity  ure  ludi- 
cated.  The  general  treatmcut  dcp«Ddd  upon  the  cause  tliut  we  are  abb 
diflcover  for  the  korutiLis. 


6.  ScJerosiuff  Ktraii/i». 

This  is  an  accAnipunying  Bymptom  of  »^lentis  (see  g  53).     If  a 
eT^ritic  nolule  is  situuLed  iiuar  the  margin  of  tbo  cornea,  tlicre  dc- 
relupB  in  tiie  Adjacent  [>ortion  of  the  latter  an  opHcity  which  is  situ- 
|sted  in  iti  dceitor  layers  (Tig.  G4).     It  has  ap|iri)xiiniil«ly  theehapoof  a 
riangic,  the  htuv  of  which  is  situated  at  the  corneHl  margin,  while  the 
>undi*<l   a|wx  looks   towanl  the   Cüiitor  of   the  roniea  and   hecomes 
lually  lose  in  the  ininsparent  cornea.     Th«  nparity  thiiH  oceupies  a 
;lor  of  thö  coriu'a,   the  base  of  whieh  cnrrospnnds  to   the  scleritic 
lodule.     In  many  eases  other  opacities  of  rounded  or  irregnlur  shape 
derelop  at  a  distance  from  tliu  c«)riieal  bunler,  and  i;ven  in  the 
inter  of  the  eornca.     The  ojMciiiea  are  gray  or  grayish  yellow,  and 
pvdtiiilly  incrvnw  in  iDte'Uiity  UQtil  the  eornea  at  the  affected  epot  has 
jbrcomv  completely  o|Kuiue.     Tht»  surface  of  the  cornea  over  the  opacity 
punctate  but   not   depressed  ;  vaecnliirizntiun    is   either  altogether 
It  or  is  very  slight,  and,  when  it  is  present,  is  in  the  deep  luyei'8 
if  the  cornea.     After  the  opacity  has  readied  its  miiximnm  density,  a 
pradtud  retrogre»)ve  process  sets  in,  withont  ulceration  having  taken 
place  at  any  time.    The  pr<^K-ei»  of  cleAring  afTecIa  the  thin  edge  of  the 
opacity  anit  its  aprx,  whit-li  lonks  toward  tho  center  of  tlie  cornea;  the 
f^rwUMt  portion  of  the  opacity  remains  permanently  and  becomes  «Iti- 
lateW  bluish  whilr'  like  the  adjacent  sclei-a,  into  which  it  }iai«AeK  with- 
out any  ^hitrp  line  of  demarcÄtlon.     At  tho  spot  where  the  r>])aLity  is 
Found,  then-fore,  it  look«  as  if  the  sclera  hinl  puehed  its  way  into  the 
occupied  by  the  cornea — whence  the  name  eclerosiug  keratilia 
[Von  Oraefe). 

LlkesrleritisitAelf,  this  keratitis  thiit  accompanies  it  ehovs  repeated 
^iirronci's  and  it  may  happtni  that  in  severe  cases  the  entire  cornea 
ii  «eleroMnl  with  the  exn>ptinii  of  a  Hmatl  area  in  the  center. 

Tho  symptoms  of  irritation  which  accompany  this  form  of  keratitis 
MTV  exeiunl  ]t><M  by  it  than  by  the  scleritis  and  the  infhiuiuiatiou  of  the 
uvea  iteiM'niiing  npun  ihe  tatter. 
^^      The  treatnieui  id  essentially  that  of  the  sclcritis. 

^1     0.  Krraiiti»  spring i»g  from  the  Pottterior  Surfntu  fif  the  Cornea. 

^m  When  the  posterior  snrface  of  the  cornea  is  not  washed  by  the 
^uqueous  humor,  as  it  is  in  the  normal  eye,  but  an  exudate  or  tissue  is 
^Birotight  into  apposition  witli  it,  the  substance  of  the  cornea  becomes 
^"cloudy.    To  produce  this  oilect,  bowerer,  it  is  necessary  that  the  appo- 
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aition  should  bt^  kopt  up  for  a  pretty  long  time.  Ifcnco  tliis  ßnrt  of 
opacity  U  not  geiicrullr  found  in  ordinary  liypopyou,  bccuudc  the  Iiilter 
diKiippeiir«  too  qnickiy,  but  is  found  in  those  more  solid  gray  exudates 
wliii.'h  upjiear  in  the  anterior  chamber,  purticuliirly  iu  Bcrofulou§  and 
syphilhic  irido-cyciitis.  Large  deposits  also,  if  thpy  remain  for  a  long 
lime,  uaiially  leave  behind  them  gray  spots  npon  the  cornea.  Another 
thing  besidps  exudates,  that  gives  rlne  to  the  Kama  form  of  keratitig,  is 
the  apposition  of  tissue  to  tha  back  of  the  cumea,  as  ucrura  with  {>ni- 
trnsioti  of  the  iriit.  with  eyeta  or  other  tumors  of  the  iris,  that  reach 
to  tlic  c-urnuii,  and  with  lenses  that  have  prolapsed  into  the  anterior 
chamber.  The  opacity  of  the  cornea  develops  at  a  point  correspond- 
ing to  tliat  spot  at  which  apposition  take*  place,  occurring,  there- 
fore, in  the  case  of  exudate«,  most  frcf|u<.-iitly  below.  The  surface 
of  the  cornea  at  this  spot  ia  dull,  stimctimcs  slightly  uneTcn,  and  ap- 
parently gehitinoua.  The  opucity  is  gray,  and,  after  lasting  a  long 
time,  bccotncä  pretty  dense,  and  h  ]iertucatfd  by  veseeU  which  lie  in 
the  deep  layer«  of  the  cornea.  It  never  completely  disapptars,  otcd 
after  ihe  causal  lesion  haa  been  remedied. 

The  mode  of  origin  of  this  form  of  keratitis  is  probably  to  be  con- 
ceived of  thus;  Contact  of  the  cornea  with  foreign  tissue  alters  thfi 
endothelium  of  Dcscomet's  membrane.  This  ulone,  according  to  iiebcr'e 
researches,  protect«  the  cornea  from  t)ie  aqueous  humor.  Now,  if  th« 
endothplium  hpcome»  deficient,  aqueous  humnrcan  penetrato  into  the 
tisane  of  llic  cornea,  whiiih  cuiisetiiieiitly  becomes  cloudy. 

The  clinical  pictures  uodor  which  uoD-suppunitivc  kDralitis  makes  its  ap- 
peflnincc  un?  cxct-cdinirly  manifold.  Only  a  certain  numlx'r  vt  them  cau  be 
niur»h»lcil  unnler  ßxtd  i)'|K-tt,  its  hiw  been  done  iti  (In-  forejjoing  pAgt-n.  Moii;, 
somctimp»  very  jxTiiliar,  lorn]»  rome  undrr  obfcrvation  too  mrvly  for  u»  to  be 
nlite  to  Imild  up  Trimi  tht^ni  k  lyjtical  diMmüe  piclurc:  tlicjr  can  not  al  prcM-nt 
be  uljlixed  exrept  for  piirprwea  of  record  «»  individual  case«.  A  few  rather 
more  In.-i)ut.'olly  tiLt^urriug  rorais  mity  be  «mumvmlcd  lit>n'  n?  nn  nppeadlx  to 
thoiH!  before  described. 

7.  Seep  Keratitii  in  Irid(Mtyclitis.-lDe\'er>-  ca<<c  of  mnrked  trido-cyclitii 

(he  pnriifa  is  iioi.  piTfirilv  i-lenr.  Inil  (tlij^htlv  dull.  But  in  many  casci;  of  mvck 
iridi)-cyclitii^  [lie  [iar(ici|)(itioii  or  iIil- curnt-a  is  hIiII  mort*  pronmincfd,  an  infll- 
tralioik  of  gray,  or  later  often  of  yellowinh.  color  making  it»  a)ipuininc'a  in  it« 
di'cp  luyvrw.  TliiH  iiiflltnilion,  under  a  proocw  uf  vtittfiilHrizntiuii.  Hub«)rqucnlly 
diHapiMuirB,  although  it  always  Ivavcti  a  permanent  npacity  behind  it.  aMOciated 
in  scTcrc  caees  with  flattenjnjr  at  the  entire  cornoa.  Vision  in  thcftc  cr.)ws  is 
illtn^mt  nr  (juitL'  annihiIa.(L-d,  not  mcn-ly  tin  nrcount  of  the  rhflRgi*  in  the  cornea, 
hut  ubu,  iiiid  thieJly.  on  aceouiil  of  the  pn.diict»  of  the  irido-cvchtis.  Thi-*« 
ewe«,  which,  to  be  »urc.  are  very  rrrn,  must  not  \*c  confounded  with  thf»«  cmne* 
of  |>Arene-hymatuus  kenititia  tliiit  itre  iiuHiriatid  with  marked  im|ilicntloD  of 
Ulf  uvea, 

B.  Deep  Scrofolons  Infiltrates  ocrur  under  the  fonn  i>f  exteusire  pniy. 
mibspqnenily  ypjlow.  oi*arities  in  tlip  middle  and  deep  layer«  of  the  cornea  in 
ooojuoctlritiH  (.■cieeDiBtu^a.     Tiiey  niu>'  either  luccied  tuiiU|>puratf^  ur  Ihry  may 
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ffO  OD  to  rrMir)ilk>n,  in  which  tbm*  tht-  corav*  cicani  up — «>mc-timr8  in  A  »urpm* 
img  nuuincr.     Fur  a  mure  Uvtaik-d   wJCouDt,  mm>  ConjuDCtivitü  Ecuinatoe« 

••  Kentitil  Ibrgiiulis  Proftuda.— Tliit  rare  di)^M>  ^ncnlly  affect»  old 
pMplf.  and  uccurn  fur  tl»'  iii-wt  |nrl  in  one  e>e  only,  rarely  in  both.  There 
form»  tijion  the  margin  of  the  comcu.  wiili  mridcnite  Hymplonir«  of  irritnlion,  a 
gny.  lalff  ynivitth-yi-IInw,  or  even  pnruli-nt-yrlluw  o|HM!ity,  which  direrlly  ad- 
joina  iho  •«'lirn  and  hvnce  nti'nd»  under  tliv  limhtu,  while  on  tlw  other  baud  it 
mdKs  for  ■  dbtance  of  nlxiut  two  niilliiiR-tiVH  into  the  trunHparcnt  cohuNi 
(F%.  MA|.  This  nuir;;inHl  zone  of  o|u:oily  jfcnerully  embruevs  from  uiit-  lliird 
Id  OB«  half  of  the  circum  fere  rice  of  I  he  oaruca  (mcMl  fn-«|uently  I  hi?  iip)>er  jmrt), 
or  ia  rarr  lo«tanr(>«  «iirrourKls  the  vntirc  cornea.  The  »iirfiic»  of  the  cornea 
oter  tlw  (ip«u'ity  is  Mimewhat  dull,  Imt  pIiow»  no  loss  of  stibKlanee,  and  m-vrr 
■ay  eifoliatiun  of  e|iiihelium.  The  limlm»  «oon  pushes  forwnrd,  mid  with  it« 
fcaarla  coT<n>  the  opuHiy.  The  irrilatire  »yinjMomB  dinnppeiir  in  from  one  to  two 
«■rvkB.  while  tho  mar;final  inllllnilc  is  traii.-> formed  into  a  permanent  irniy  ofiac- 
hy  <A  the  comim.     TbU  opacity  hvtir»  a  grvAt  reKmblaoce  to  the  arctu  aendU, 


no  MA  -KniATrm  ltAam«AUa  rartrmni. 
Tbp  BovJj  •lrl>lf>  mariUi«!  «ii>ur  nrtirramls 
Wh»  Hmtaak  aiUoiaMa  »hirh  aboTv  and  no 
Ik*  «MiT  am  matt  »it*  t*  Ilw  arvahaiin) 

1 4nnni  I»  ifarinr  «luuUu«. 


Fitt  TAB  — eraiATB  i>p*nTT  m»  rmrc  CnaxB* 
Arraa  a  Cjitakac-t  ExnuLtTU.'N.  Tlit?  fk-a- 
Irix.  a  b.  h-ft  tl}-  tlw  fivtiun,  IIch  at  iliv  u^ 
frr  tDmrgla  of  the  coniea. 


Jmm  «hieb  it  in  rhwily  diittinguUhrd  by  its  not  bein^  M>{wnitcd  by  a  trnnsimrent 
fmm  the  wierul  uiHTKin.  but  |>a.>«in|i  into  the  latter  wilhuul  any  elear  lina 
irration.  Irili«  doeo  not  occur  in  connection  with  thin  afTcction  of  the 
oof  does  ulceration  of  the  cornea,  as  b  rule ;  only  twirv  Itave  I  seen  Mnull 
iileerH  develop  u\t»n  Ihe  eomeA.  On  account  of  the  m»i}!ii<Bl  »itUA- 
llott  nf  tlie  rvüidiial  opntriiv,  this  form  of  kenttittfl  ift  without  danger  to  the 
rht 
10.  StrUte  Opacity  of  the  Cornea.— When  we  examine  carefully  an  in- 
coroea  with  u  tnniniifyin^  gliu«.  we  often  difcorer  gnx  MriiB  in  it. 
nrny  In*  »Itort  and  irrepidar  and  run  in  the  moHt  diverve  dirretiomi.  This 
.  inHumunly  tijc  vom  in  kenilitifl  prufundii.  At  otbtT  time«  we  me  u  nyütera  of 
Ilel  Mri«— *.  p.,  \a  the  dens«  opacilie»  tbai  occur  In  pairfnchymatom»  kcra« 
iii»  jutting  out  from  the  marjpn  of  the  romen  und  estendintc  townn)  il»i  center. 
k»:ain,  »tria-  may  occur  that  take  u  mdintin^  din-clion.  all  emiinatin);  from  a  sin- 
jlr  |H>int^-e.  g.,  from  a  eorneftl  ulcer.  The  anatomical  chnnirts  that  giveori^n  to 
•trlrr  arr  ctot  alwnrolhr  «wme.  It  ni>iy  1m>  tlint  eel  Ik  or  fluid  thnint  the  Slirr^nf 
ri:)mt-Ji  u|nrt  iind  hi»  ]m>»  on  Iietween  them,  taking;  u  linear  coiinte.  Mueh  a 
[(Idnu  can  \w  (■fr<*<fed  nrlififiiilly  by  injeclinj:  Ii<iuiH  throuuh  a  puncture  mnde  in 
it:  roroea.  In  doinii;  thin  nr  fill  it  «yxlem  of  paralUd  ehink»  (Bowmiiu'»  tubes) 
rblrh  cnm  the  «uccfiwire  rorneal  lanietlw  at  ripht  angle«. 

laobOKl,  long,  »ery  delleal«  gray  linen  appear  to  be  produced  by  tnrbid 
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fluid  flUinp  nnc  r>t  the  chanuc-l«  thot  lie  in  the  «abatancc  of  ihe  conwa  and  ln<t^ 
the  ncrvc?^  iwu^ing  frf«n  tlip  tniiryin  n(  Oil-  (■<jnM!ii  to  ita  cenlcr. 

Vt^ry  frci|iu'iiUy.  liowcver.  whin*  «re  pmiluceii  oot  l»j  t-xudalinu,  but  hj 
wriokltDg.     TWi*  i»  |)rt-vniitMTitIy  ihir  cam*  with  tmvmatie  vtrinte  ofMteifjf. 

ThU  is  p1>H(?rvccl  ufti-r  inc-iiii-il  woudUr  of  the  cornea,  snd  iiiori  beauiifuHy 
after  thu  tatimtct  (rpunilitin.  Within  tlu-  tir>rt  twcnt^-fuur  liitur»  aUer  tbc  i>|ht- 
atlun  irrny  etris:  mukc  their  ap|>ciiruiicc  in  the  coruca,  which,  starting  tutm  the 
wound,  c-xtrod  stimc^timi^«  sut  fur  as  llie  n|i]ir>Hite  mnr^n  of  Ihv  oorni-a,  and  an 
alwiT}'!«  ditpoAi'd  pcrprndiculiirly  tu  tUc  it'nglh  of  the  wound  (Fi^.  S6  B>. 
Th4«L*  atriic  Jrc  particularly  «jbiicrviible  in  Thasv  ca»c«  ia  which  the  l\]»  of  the 
wound  have  been  i«)niL-what  coniuwd,  as,  for  csuiiipk,  llitwc  in  which  tht*  de- 
liver}- of  the  leuH  hns  l>ei'n  ditücult.  TIie>'  getti?n)l],v  |»u«  off  within  thr  fim 
eight  dajN  and  it  ii  only  when  specially  pronounced  that  thoy  wk*  »everal 
woeka  In  diwippcMir.  8iinh  nn  npn<^ity  cauhcs  no  »ymplumH  ot  irritntion,  and 
do<->H  nut  niuKL>  Ihf  K-iikI  diNlurlmitcc  uf  ihc  hi.-Alinf;  of  the  wüiiml.  Thi^  proves 
Ihnt  we  do  not  have  to  do  with  a  rcnl  inaamntation.  Atiatiimlral  invenigution 
has,  in  furt,  shown  tlint  in  tht'M-  raseit  ci'Iltilwr  inflltmiioii  i:^  nlltiffflhcr  wnnting, 
und  thalthiTr  ih  simply»  tlilnliitidn  uf  thi'  lymph  ^|]H(-L1s  of  tlip  cornra,  which  a» 
d)Hti*i]dfd  ^vitll  Utiid  <Üvcker.  Litipicur.  IteckliiighntLicn).  The  t-trinlc  opaciti« 
thrinw'lvc^f  arc  reftniblf  to  wrinkling  uf  IH-swinct'«  mtmbraue,  which  una  n-«alt 
of  tlu-  inrisinn  near  the  corneni  msigin  Intft  \l»  trasion  relaxed  in  one  directiun, 
L»it  not  ill  othor«  (cf.  Fig.  60). 

A  wrinkling  of  this  sort  may  bo  the  cause  of  many  of  the  striate  opociliciitbiit 
arfobwrved  iu  coujuntrtion  with  a  true  kttratiti)t~i!.  ^,,  Ihf  nidiathig  Ktrt-ak« 
which  are  offn  »ocn  in  ukua  MTpco«  extending  out  inlu  the  traDDpareot  cornea 
(llvvi,  Schirnier). 

A  similar  strinti'  opnrity  of  th»  romea  i»  .tomptimra  olvwrvcd  in  raves  of 
di-tuchment  of  tht>  rvtini).  which  have  been  treated  with  ihi-  picMure  bandage. 
The  eye  bct'ooie«  smldcnly  very  soft  anri  the  iinteri<ir  cliniuber  ri'tnarkiiMydeep. 
and  in  the  ci)miia  fine  gray  utrite  show  themselves,  which  cr«»*»  in  dÜTerent 
directions,  so  that  the  opncity  looks  like  ereosed  lUsue  pniR-r.  Ilfii--  alttft, 
without  dfiiibt,  fuhl»  in  the  L-urntu  take  jmrt  in  produciug  thin  effect  (Deutsch- 
tuunn,  Nuel}. 

II.    lN.niltlR8  0?  TUB  COKXKA. 

43.  1-  Foreign  Bodies  in  the  Cornea.— The  iicnetrntion  of  foreign 
bodies  into  the  8ii|ierlici!il  laji-rs  uf  the  cornea  is  «itiong  the  most 
common  of  acridciila.  01)vioiipily  the  ini*rpalj>e!>ral  ai^a  of  the  cornea 
Ik  tlio  jiurt  thHl  suFTi'rs  nnt»l  from  injnricH  duo  to  forei^'n  IkmIics  M 
fruiri  injuries  in  geneml.  What  is  most  freqtieiiily  observed  are  imiall 
particles  of  iron  in  the  cornea,  particularly  among  metthanic»  of  a  cer- 
tain sort,  like  locksniitlig,  blaL-ksinitln",  iron  fouiiilers,  R't^.  Theso  |»ar 
tides  do  not  look  like  mctiillic  iron,  but  vurv  from  diirk  brown  to  black; 
for  the  particles  of  iron,  which,  for  example,  fly  off  when  iron  is  being 
hammered,  aro  heated  by  the  force  of  the  blow  so  (hat  they  aro  thrown 
out  as  sparkji.  Thus  they  become  oxidized  into  f err oao- ferric  oxide  (so- 
called  iron  scale),  itnd  nndcr  this  form  are  fouml  in  the  cornea.  If  tho 
fraguieiiL  cif  iron  remuins  sticking  in  tlic  cornea,  it  bc^comcs  surroi 
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aoon  by  a  brown  rinp,  becAU«'  it  impregnates  the  portions  of  tlie 
[cornea  in  ita  immediate  vicinity  witb  iron  (ferric  hydrate)  and  so  turns 
lUicm  brDim.  Fmgmeuts  of  co&l  are  also  freqaentl}*  found  in  the  cor* 
|&«a — for  inetance,  in  firemen  or  in  people  after  a  nulroad  journey— 
'ttod  fragment»  of  stone  in  Btonecutters,  stone  breakere,  etc. 

Foreign  bodies  peneiratiug  int«  the  cumeu  should  be  removed  as 

BOOH  ts  pocaible.     If  they  are  superficially  situated,  it  is  an  easy  matter 

to  pry  them  tip  iritb  a  suitable  instrument    For  this  purpose  we  use 

»  spociml  needle,  which  is  made  bmad  al  its  upper  end,  or  an  instrument 

upon  the  pUn  of  a  small  gotige.     In  default  of  such  ingtriiments  we 

\Vfy  al»o  make  uee  of  a  sharp  sewing  needle  which  has  been  previously 

by  heating  in  a  flaniu.     It  is  udvuntageous  firät  to  rcuder  the 

isensitive  by  the  repeated  iiistillaiion  of  a  tive-per-cent  solution 

of  cocaine.    In  the  case  of  frugmenta  of  iron,  besides  the  foreign  body 

the  ring  of  brown-colored  corneal  tissue  next  it  should  be  scniped  off. 

If  the  fnr\'iga  lK)dy  is  not  removed  in  season,  it^  cxpiilsiuu  by  sup- 

jptirntiun    fulliiu^     An  inBamniatory  iuHltration  fnrtns  about  it,  sur- 

[j^mnding  it  in  the  form  of  a  gray  ring.     Then  the  tissnc  of  the  cornea 

n  thia  place  breaks  down,  m  that  the  foreign  body  becomes  loose  and 

jultimately  falls  uuL    The  resulting  ulcer  generally  becomes  rapidly 

tclMRMd  and  heals,  leaving  a  smalt  opacity  after  iL     This  proceiis  of 

elimination  takes  placo  with  marked  symptoms  of  irritation,  and  espe- 

rially  with  hy[iertemia  of  the  iris,  or  even  with  iritis,  which  latter  makes 

[ilwlf  evident  by  the  formation  of  a  hypopyon  and  of  »ynechife.     It  is 

[ cnly  grains  of  powder  or  of  lime  that  ore  known  to  have  the  properly  of 

remaining  in  the  cornea  witliout  exiüüng  suppuration  and  of  becoming 

[permanently  incorporated  in  it. 

Mnoh  mori*  infivr^neut,  but  a\M  much  more  serious,  are  those  cases 
in  which  a  small  foreign  bo4ly  has  iieiiturated   into  the  deep  layers  of 
Hthe  cornea,    in  this  caee,  in  order  to  remove  the  foreign  boily,  it  is 
™  oft^n  necc«»ry  to  inci«»  the  Umellse  of  the  cornea  that  lie  above  it,  so 
as  to  be  able  l»  dniw  it  onL  with  the  forceps.     If  the  point  of  the  for- 
Äcign  bo<iy  )iroject«  into  the  anterior  chamber  there  is  the  danger  that, 
H  in  attempting  to  grasp  the  foreign  body,  (he  latter  may  be  pushc<l  in 
still  farther,  and  may  injure  with  it«  point  the  capsule  of  the  lens.     In 
inch  a  case,  therefore,  the  indication  sometimes  is  to  make  a  prelimi- 
nary opening  in  the  cornea  nejir  its  margin  and  to  intrudiicc  the  in- 
strnment  fmrn  Ihitt  point  into  the  anl^txiur  rhtcmber,  by  wliich  means 
we  prt^ss  the  foreign  body  from  behind  forward,  &o  that  we  can  gi-osp  it 
by  ita  anterior  extremity  and  extract  it. 

2.  Solutions  of  Continuity  of  the  Cornea.— Superficial  excoriations 
of  the  cornea,  which  simply  produce  a  loss  of  substance  in  the  epi- 
thelial eorering,  are  known  as  eronioni.    These  are  among  the  most 
enl  of  injorips,  kucIi  as  one  gives  himself  by  scratching  the 
rith  ihe  linger  nuil,  with  a  rough  cloih,  a  stiff  leaf  or  twig,  etc. 
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Such  an  injiirv  is  commonly  «ccompanteJ  by  prt'tly  marked  sytiiptoms 
of  irritiilJuii,  sunii  as  iihulnptiiiljiu,  Inctiryinutkni,  mid  «yiifciully  b^  viti- 
leut  puin.  Exaniiiiutioij  of  ihc  eye  shuws,  besides  the  ciliar)'  injoi-tion, 
a  defect  in  the  epithelium,  forming  an  uleer,  the  floor  of  which  ia  per- 
fectly traitspnretit^  srj  that  it  iti  only  by  biking  the  corneal  ri^flex  that 
the  lots  of  BiibKtaiico  can  be  discovered.  lUiiIiii;^  generally  tjikes  place 
wilhin  a  few  days  by  &  complete  repeneraiiori  of  thy  epiihoHum,  start- 
ing fr<jm  the  (M^ges  uf  the  opitholial  defcc^t;  u  periimiiciit  o|>acity  dooa 
not  remain.  Quite  a  goud  deal  of  sigiiiticance  attaches  to  these  traii- 
malio  erosions,  from  the  fact  that  imt  infrequently  they  are  tho  start- 
itig-point  of  an  onlinary  nicer  uf  the  cornea,  or  an  ulcus  scrjwua,  ea- 
])ecially  if  an  opportnnity  ia  given  tor  the  production  of  infection. 
This  latter  is  particularly  apt  to  be  the  case  when  a  conjunctival  trouble 
associated  with  abnormal  conjnnctivui  secretiuu,or  when  a  blennorrhw» 
of  the  lachrymal  aac,  ig  jire»<:<tit. 

It  is  worth  remarking  that  sometimes  recurrences  of  corneal  erosion 
take  place  without  any  new  injury  having  preceded  them  (Arit). 
After  the  legion  haa  been  to  all  apptiirancoä  fully  healed,  marked 
symptoms  of  irritation  syt  in  suddenly  several  weeks  or  months  aft4*f- 
ward  without  known  cause ;  and  a  loss  of  substance  is  again  fonnd  upon 
the  cornea  in  the  epithelium  at  the  site  of  the  former  injury.  Such 
relapses  may  occur  repeatedly.  Thoy  have  their  cause  probably  in  the 
fact  that  the  epithelium  at  the  original  site  of  injury  has  never  become 
regenerated  in  a  perfectly  normal  fashion,  bo  that  under  the  action  of 
any  ininignificaiu  c-atisc  it  is  again  separuted  and  east  »IT.  It  appears 
that  this  sejiitraCion  uf  the  epitbeiiiim  generally  take«  place  in  the  form 
of  a  vesicle,  which,  however,  ruptures  so  quickly  that  we  do  not  get  a 
t^ii^ht  uf  it,  hut  only  of  tlie  consequent  Iiküj  of  substance  in  the  epithe- 
lium. 

Erosions  are  best  treated  by  the  application  of  a  simple  protective 
Iwindiige,  iln-  nsKuf  which  tihnnlil  Ik'  kept  np  until  the  epithelium  is  com- 
pletely regenerated.  In  this  measure  aUo  is  found  the  host  protection 
against  relapses;  and  if  the  lattc^r  do  occur,  they  require  tho  wearingnf 
tho  bandage  a  siM-iind  time,  anil  that,  ton,  for  a  sufficiently  long  periwl. 
If  marked  Symptoms  of  au  accompanying  inflammation  exist,  ujid  these 
are  not  relieved  by  the  bandage  alone,  we  may  instill  atropine. 

TJie  deeper  wuHtids  of  the  cornea  are  usually  either  incised  or  lacer- 
ated wounds.  Their  margins  soon  after  the  infliction  of  ihe  injury  be- 
come cloudy  and  swollen  through  imbibition  of  fluid  (tears  orai|Uuone}. 
In  irregular,  lacerateil  wounds,  this  mayocoiir  to  a  very  great  extent 
As  the  wounds  heal  tho  cloudiness  of  tlicir  cdgea  in  large  part  dis.ip- 
pears,  although  a  dense  opacity  always  reinitins  ahmg  the  line  corre- 
sponding to  the  «diition  of  continuity,  and  this  opacity  is  verj'  fro« 
qnenlly  associated  with  an  irregular  bulging  of  the  cornea  (giving  rf» 
to  irregular  astiginatisfin).     Oorneal  wounds  are  i>articularl^  dangcroas 
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tjirlor  two  circnmstÄDces — i.  e.,  wlicn  tliey  nre  inft'cted  and  wlien  tliey 

porforate  the  cornea.    In  tlie  former  case  a  purulent  kemtiiis  develuiw 

Hhrliieli  may  give  rise  to  exifntiredentructiou  of  the  comes.    In  the 

^H|tter  ewe  [irolapee  of  Uiu   iriit  occurei,  provi<U-(l    the  woinij  is  Urge 

^BHQDgh.     Moreover,  the  iris  or  the  lens  niiiy  be  injured  »t  t)te  «line 

time,  and  lastly  there  exists,  as  in  dl  perforitting  lesiooa  of  the  cyebulU 

the  danger  of  iin  inlliiitmiution  of  the  duep  part«  of  ihu  ey«,  pro(1uce<l 

by  iufectioD,  and  >er}'  fr^pieutly  ending  in  tiie  destruuiiun  of  the 

H  The  treatment  of  rucenl  wounds  of  the  comea  demands  as  its  prime 
requisite  that  we  should  strive  to  praveitt  infection.  We  clcniise  the 
eve  with  antiseptic  solutions,  strew  the  wound  with  finely  pi>wf1ered 
toiloform,  and,  iiftor  we  have  drupped  in  iilrojnDe  to  oombut  nny  iritis 
that  may  exist,  we  apply  »  protective  Imnduge.  If  we  are  dealing  with 
pftrfoniting  wound  of  the  rornea,  the  greatest  possible  quiet  on  the 
iri  of  the  patient  (re«t  in  hcd)  is  refjiiisitc  in  onler  to  bring  abunt  a 
■pcrdy  and  solid  closure  uf  the  womui.  It  tlie  iriH  is  proinpsed,  it 
■hoold  be  BO  excised,  after  carefully  separuttng  it  from  the  lips  of  the 
wound,  that  no  iris  remains  nny  longer  ineareonited  in  the  a-ound; 

Kftecurding  to  just  tho  «'.me  principle  that  holds  good  for  prolapse«;  of 
the  irii*  of  »pontaneoua  orijrin.  (For  more  precise  particulars  in  regard 
|o  |M'rforating  wnniida  of  ihu  etirneii,  see  gg  S3  and  ö4.) 
3.  Injariea  of  the  Cornea  hy  Caustic  A^^ents  and  by  Burns.— These 
occur  smiuUaneouply  with  the  aiialogotig  injuries  of  tlie  eoiijunetiv», 
^Kfttid  ar«  prodnce<1  by  the  same  causes  that  these  are  (see  pitge  110).  In 
BfucL,  in  the  cam  of  such  injuries  of  the  eyeball,  it  is  precisely  the  part 
which  the  cornea  tJkkea  in  the  process  that  is  a  criterion  for  the  prog- 
nosia^for  the  most  hurmfnl  consequenues  of  these  injuries  are  the 
opacities  which  an»  left  in  the  cornea.     The  eorrodci  or  bnrned  cornea 

I  look»  dull  and  n{mque.     The  extent  of  the  opaeity  depends  upon  the 
»xtcnt  of  the  burn,  bnt  the  intensity  of  the  opaeity  depemls  upon  the 
dt'pch  i*i  whieh  the  corneal  tissue  has  been  destroyed.    In  lipht  ciwca 
(he  color  of  the  opaque  cornea  is  gray^  hut  in  sorere  cases  whitish.     In 
the  worst  caee«  the  comea  is  all  as  while  aa  porcelain,  dry  upon  its  sur- 
face,  and  quite  insensitive;  such  a  cornea  is  completely  necrotic.    In 
genend  ii  i*  not  always  eH*y  to  estiniai«?  from  the  character  of  the  in- 
jury alone  boa-  deeply  the  destruriivo  process  baa  penetrated  iul«  the 
cornea,  and  hencv  caution  is  adrisahle  in  giving  the  prognosis. 
The  injury  \%  generally  foUowed  by  sharp  pain.     It  bet  Is  by  the 
extmsion  of  the  dead  tissue.     In  the  lightest  cases,  in  which  the  injury 
ho«  affected  the  epithelium  only,  the  prnwjwes  of  extrusion  and  of  heal- 
^_  ing  occur  very  rapidly  {wi  in  tlu>  fn-cptunt  caaes  of  burns  of  the  cornea 
^1  produced  by  a  curling  iron).     If  the  destructive  process  has  made  ita 
way  into  the  parenchyma  of  the  Cornea,  a  delimiting  suppiiriition  seta 
which  le;ids  tu  the  8e{>umtiuti  uf  the  eschar;  the  lo&s  uf  snlxitanee 
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thus  produced  beul»,  li>aving  a  perninnont  opacity.  If  the  destnictJTe 
process  Lau  at  any  point  |;onG  through  the  entire  thickness  of  the  cor- 
nea, perfuration  of  the  latter  di'ViftofW  uf ter  the  separation  of  t^e  eachar. 
The  iris  tkeu  prolapses,  and  the  reüulting  cieulrizatioii  uiiitus  the  iria 
to  the  cornea  (cicatrix  of  the  cornea  with  anterior  synechia).  In  a 
similar  wny  Hilhtwi^iiR  often  develop  between  the  cortiua  und  the  con* 
jnnctiva  of  the  lids  (symblopliaron),  provided  thni  a  Jos»  of  substuncc 
is  present  in  the  latter  aUo.  The  treatment  of  injuries  prfxluced  by 
burns  anil  citiisiit^s  has  idruady  re»eivt<d  mention  nndur  the  head  of  the 
analiigous  injuries  of  the  coiijuuctlvu. 

OontuitMiu  of  ihr  rortuvt,  {krailiined  Ity  Inrtx  applinl  to  the  tntter  either  A\- 
rrtrtly  or  Ihnjugh  the  lidü,  uftcn  rt-sult  Jo  an  uxtvnMvt!  (»jmcity  which  ucL>u)tick  the 
cculffll  portioQg  of  the  cornva.  and  under  t\\v  tnsgmfytng  gliiss  «lo  be  resolved 
into  delicate  gr»y  ntriw  HiCerl»citi;i  in  diflun-nt  (lircoiiunH.  As  tlii«  upncity  U 
sitiiutcil  iu  ihe  inlLTnu-iIiiilf  nnd  tlu^  deep  layers  nf  the  mriieii,  it  hN»<  ln'i-n  rno- 
8i<U'rud  undtr  tb<;  liuad  of  koratitl«  profinulH  (png<'  IWj.  Thi'  striw  nmy  in 
part  bi-  refonibic  to  wriiikliriif  of  DcsceiiiL't's  iiu-mlMTiiH'.  atul  \k  deiwmlcni  upon 
th(!  rtiluL-tiiin  iti  thv  tiitru-LH:uUtr  prcMurv  tbat  oiteu  uccutd  after  (.-ontu^iuiia 
ol  the  coniea  (see  5  Pß>. 

Öevrre  conlusirm«  of  Üw  comcft  may  cimw  its  rvptur«  (ruplnm  cnmeicV 
Such  rnpturas  am  much  \cf»  rcimmoiily  oliwrved  than  are  tbo»e  uf  the  wlera. 
MortMiTLT.  wjiik*  rii|>tun-ri  of  the  sclera  are  generally  inrclty  mnt^h  alike  in  «--ipfot 
to  position  mul  direction  (kcc  %  53'),  nipHirfa  of  the  corai-a  fpllow  no  ml«.-  with 
renpird  to  the  way  tlii-y  nin.  In  raiist  eiiwrt  tlie  wound«  are  nearly  recltlliiear, 
but  «riiuetimc^  tbey  Inuk  juKgcd.  and  are  t1»|>'8lui[H-d.  >to«t  of  tliL-  cam's  of 
rupture  of  tho  cornen  tlmr  I  hfivc  w-i-n  werp  ttio  result  of  blows  from  a  whip- 
)ul>,  und  the»c  j^fciuTidly  in  yuiiii^  pcnjih'.  If  the  edges  of  the  wound»  ^a|>o 
wid(-l}.  tui  i»  eKpL'cinlly  the  case  in  Aap  wound«,  wo  may  make  the  attctn|it  1» 
unite  them  by  fine.  »u|K:räcially  disposed  sutures,  Somelime»!  it  id  jja»ilile  in 
this  wny  to  ksvc  the  eye.  idthonifli  Hticli  marked  flattening  and  opacity  of  tlw 
oornua  »Iway«  remuin  that  tliir  visual  puwer  \n  n.-duced  to  a  minimum. 

The  hoiiling  of  inriud  tfoiindf  of  the  cornea  tnkc«  pUee  (juickly,  when,  as  ii 
prr-emincutly  the  cjim-  in  U[ieniliiin  wuniiidt,  the  rdges  are  «raooth  and  are 
trlOMcIy  applied  to  each  ollinr.  The  edjre«  of  the  uuiind  Ihcn  «oon  become  ag- 
glutinated by  n  mfws  which  eonMWs  of  flltrin  and  rouml  cell«,  and  which  inter 
organize«  into  a  ilelirutL'  eimlrlx  binding  llip  rorneal  lamellie  togethcr.  Bow- 
man's and  IX'wenietV  membranes  do  not  reunite.  During  the  first  few  days 
the  epithelium  of  tlie  (mterior  surface  of  the  cornea  grows  mpidly  over  the  li|ii 
of  thi' wound  niul  down  hetwcen  them;  rliin  iumlutioH  of  thf  r/titkelivm  »onie- 
times  estnndiiig  ai  far  a»  the  jKwterinr  liiyers  of  tlie  cornea.  Hy  mason  of  the 
IwrmaiiL'nt  udht-.>iou  of  Ihe  M\i^  of  Ihe  wound  that  luke»  place  later,  th»  intrud- 
ing epithi-lfnn  is  grndnally  wpieezcd  biirk  [mm  IkIiiw  up  toward  the  ^urfiicc. 
Dod  liie  ('pilhr.-li:il  invohition  diiuippcai's.  Somelimcs,  however,  it  i»  penttMenl. 
In  that  ca*c  itio  wound  eTtennlly  looks  as  though  it  had  healed  «niootlil;, 
while  rcftHy  only  the  jwisterinr  Jaycrs  of  the  cornea  are  united  l)y  a  tirm  cicatrix. 
Such  ariirs  may  be  ruptun-d  by  moderate  pren^iure  u)>on  them;  and  this  explaina 
why  it  In  that  the  soi^r  left  by  a  cataract  operation  sometimea — it  may  be  years 
ofter^viird— aplil»  asunder  on  very  sligJil  [irovocatiou. 
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Til.   OPAClTIEJi  OP  TUE   CORKEA. 

44.  OpMctty  of  Iho  coruea  is  a  constant  accompaniment  of  erery 
inflummatiou  of  the  latter.  Tbiä  recent  iuHammatory  opacity  is  of  a 
chaugeablo  nature,  increasing  or  (iinilnishing  according  to  the  course 
of  i\iQ  iullamnialion.  From  this  variety  we  must  liistiugiiiali  iliow 
oporitir-^  nbich  are  stationary,  whether  they  represent  the  rcMdua  of 
nn  ihllammaiiun  that  bus  already  run  its  conrse,  or  liavo  dL-Telo|ied 
grwiaally  without  any  antcccilent  iDdiimmation.  These  stationary 
opKcitieft,  of  which  alone  yrv  shall  treat  here,  we  call  opacities  of  the 
Cornea  in  the  narrower  aenso  of  the  word.  They  are  by  far  the  moat 
(nfr)iicnt  couee  of  poor  sight,  and  hence  liarc  a  particular  rhiim  npon 
the  interest  of  the  physician. 

W»  distinguiüb  etutionnry  opacities  of  llio  cornea  into  thoac  of  in» 
ftnmrnatory  origin  and  those  which  have  developed  without  any  ant«- 
oiMlcnt  inflammation. 

(_t|>iicitios  of  the  cornea  of  iciflummatory  origin  are  the  conHeqnence 
of  a  kerauti«.  either  Bn]>piirnlivc  or  non-guf »punitive.  In  the  llrst  case 
the  tiwnc  of  the  cornea,  which  has  b(-en  destroyed  by  suppuration,  is 
rcrpUced  by  cicatricial  lituiiie.  ami  thu  ojiiieitios  thereby  produciti  ora 
cicatrices  in  the  proper  wnse  of  the  word.  In  this  category 
to  be  counted  mo«t  ojtatrjiiex  wliirh  rrrnain  after  injuries.  The 
cnmra  may  also  linTe  opacities  renuutiin^  afier  a  nun-sDjipumtive 
kcratiti«,  either  because  its  tissue  has  been  so  altered  by  Lite  depositiou 
«f  exudate  whioh  has  taken  place  that  it  does  not  even  afterward  regain 
lU  physi'»I*»^tfal  tniTipparenry,  or  l>eranse  the  exudate  ili^-lf  in  part  lic- 
oonwt  organized  and  thus  remains  tts  new  tisi^uc  iu  the  cornea  (an  ex- 
ample is  a  panniia  which  has  been  transformed  into  connective  tisi^iie). 
Oporiti««  that  are  sitnatcd  in  the  epitbclJum  only  are  comjuratively 
rare,  oocarring,  for  instance,  in  thnp«  cases  iu  which  the  epithelium 
■it  a  rrxiill  of  ruiit^tant  mechanical  irritation — iu  trichiasis — become« 
thickenn)  and  hence  opaque. 

The  nppenrtmcfi  of  opacities  of  the  cornea  raries  according  to  their 
drgrrv  of  iutLMit^ity  ami  their  age.  Slight  o)>acitieii  appear  ils  trans- 
lucent bliiish-whiic  fiput»  with  oul]ines  altogether  Imzy — mm-uJa  or 
»ub^tifa  cornea.  Well-marked  opacities  are  grayiäh^white  or  pure 
white,  and  are  usually  pretty  Kharply  fuitlined  ;  moreover,  in  the  liogiu- 
iiing  they  are  apt  to  bo  travorged  by  vei<?cla  which  aficrttard  Ixrome 
fewor  or  diaapiN'jtr  altogether.  The  surface  of  tli«  opacity  generally 
Vwa  on  a  level  with  the  atljacent  healthy  cornea,  especially  if  the  opaci- 
tie«  aro  small,  althongh  elevation  or  depression  of  the  surface  of  the 
rnrn«ii  at  the  i^ite  of  the  cicatrix  is  also  obsorred.  Ktrralion  of  the 
Hirfare  is  commonly  th»  result  of  an  eftitsiii  at  the  cicatrix.  More 
rwJy  it  is  cauiiod  by  rxccssivo  development  nf  cicatricial  tissue,  or  by 
tbiokcniiiit  of  thu  «pithelium  npon  the  surface  of  ihe  cicatrix.     De- 
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pressioti  of  tlip  siirffu'y  of  tin-  rorrifta  at  tlio  site  of  tlic  cicfttrii  oocni 
niu!«t  trvqiivnüy  in  tlie  ('u>tt>  of  Rnmll  cicatrices  from  the  incoioploti 
filling  up  of  tlie  ulcer  with  cicatricial  tisane  {facel  of  t fie  cornea).  In 
the  omü  of  Itirgcr  utisalriccs  that  have  dereloped  in  coiige<juenc6  of 
extensive  jwrforiitinii  of  tin;  conit'u,  or  more  rarc-ly  us  u  rMiilt  of  a  severe 
noii-punilent  keratitis,  u  ilatteiiing  of  iho  entire  coruea  may  follow 
from  the  retraction  of  the  cicauieial  liäeuö  {itpplnnatio  cornea).  'I'li'n 
is  e«peciiilly  apt  to  oi^eur  if  a  plasiic  irido-cvcUtis  had  existed  Bimul- 
tttueously  with  the  intluinniatiou  of  tlie  corucu;  for,  du  account  of  this 
irido'cvclitis,  ext^nt^ive  inetnhratiuua  exudates  are  dejioeited  in  thr  in- 
terior of  the  eye,  which  hy  their  contraction  diiuiuieh  the  iulra-ocuhir 
preMure,  and  so  favor  the  finttening  of  the  cornea. 

Witli  many  cicatrices  incarcerativn  of  the  iris  occur».  This  id  a 
proof  that  there  has  been  n.n  anteceilent  perforation  of  the  euruea; 
hence  auch  cicatrli^e«  are  always  very  tliick.  It  i&  important  to  deicr* 
mine  in  any  special  euae  whether  a  cicatrix  of  the  coruea  is  or  is  not 
connected  with  tlie  iris,  since  an  incarceratiüii  of  the  iris  may  entaiii 
serious  consequences.  We  roctigiiize  the  presence  of  such  an  anterioi 
synechia  by  the  displacement  of  tlie  pupil  toward  the  site  of  th«  in- 
oarceration.  and  furthermore  by  the  unetpml  depth  of  the  anturiur 
ohimber,  whieli  is  always  sliallower  near  the  place  where  the  irid  is 
adherent  In  many  cases,  alsf),  the  dark  color  of  th«  cicatrix  gives 
evidence  of  the  inearccratcU  iris  tlic  pigment  of  which  shows  throu::!] 
the  ciwitriciai  tissue.  The  union  between  iris  and  cicatrix  \a  often 
confined  to  quite  a  small  spot,  m  snudt,  sometimes,  that  only  a  very  Hne 
filament  rises  from  the  iris  and  passe«  over  to  thenic-atrix  in  the  cornea. 
At  other  times  broad  adhesions  exist,  and  thero  may  even  be  an  incar> 
ccration  of  the  entire  pupillary  margin  of  the  iris  in  the  cicatrix.  In 
this  case  occlnsio  and  seclufiiit  pupilla*  are  produced,  with  their  baneful, 
consequences  (see  ^  *jÖ). 

45.  Disturbance  of  VisiuD  produced  by  Opacities  of  the  Oomea. 

Kvery  opacity  whicli  fulls  wholly  m-  in  jmrt  within  the  pnjiillary  n-ginu 
of  the  cornea  results*  in  riistiirbaucf!  of  Tision ;  for  the  sum  of  the 
incident  rays  at  the  site  of  the  opacity,  instead  of  being  all  permitted 
to  pass  through  the  cornea,  is  divided  into  two  parts:  one  part  is 
absorbed  by  the  cicatrix  or  is  n-fleered  off  from  it ;  the  othi-r  pirt  pene- 
trates Ihroiigh  it  into  the  eye.  The  relation  between  the«  two  parts 
depends  npon  the  density  of  the  ojMcily;  the  denser  it  is,  the  more 
numerous  are  the  ix'llected,  the  less  nnmerong  the  transmitted,  rava. 
Uenoe  the  ciciitrix  does  harm  by  cutting  oiT  light  To  be  sniv,  this 
factor  becomes  a  matter  of  serious  rnusidenitiun  only  in  very  dense 
opacities,  since  wo  are  able  lo  site  with  very  much  less  light  than  we 
usually  got  Thus  we  see  through  a  Bteno[«Eic  slit  scarcely  less  clearly 
— and  if  alTert»-d  «ith  an  ernir  of  refrai^tion  even  im»re  clenrlv  (^  139)- 
thun  with  tlie  uiiked  eye,  altliongh  the  slit  allows  but  little  light  tu  |k 
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people  with  »bnornially  contracted  pupils  are  slill  able  to  see 
rf(>cL  tlUtinctncfls.  The  real  cause  of  the  disturbance  of  visiou 
produrcd  by  conical  ointcitics  is  not,  therefore^  the  cutting  off  of  light, 
bat  rather  (he  xeaiivring  {diffnifion)  of  light  For,  rnys  i^esitig  through 
k  turbid  Duilium,  such  »s  a  cloudy  cornea,  arc  not  regiilurlv  rcfraotrd, 
but  are  BcattertHl  in  all  directions,  jual  lu  if  they  emanated  from  the 
turbid  stratum  itself.  Tbii.s  when  a  physicist  reqnircH  a  uniform  ilhi- 
miiintion,  he  makee  the  li^^ht  ff'jm  a  luniitiüns  body  pass  tlirougb  a 
gruund-glibss  plate  or  thri>iigli  oiled  paper,  eubBtiint'cs  which  may  then 
be  couitidered  to  act  ns  tM?lf-Uiminouä  bodies  themselves.  The  diffusion 
of  Um  rail's  is  the  more  complete  the  den^r  the  opacity. 

With  respect  to  the  density  and  the  extent  of  the  opneity.  the  fol- 
loiriog  cases  are  possible :  1.  A  dens»  opacity  occupies  the  whole  pupil- 
\mrj  rt^ion  of  the  oornea.  Then  all  the  light  that  issues  through  the 
»c»r  is  ditTu»ed  ;  no  image  at  all  of  external  object«  is  form«!  upon  the 
retin«,  and  therefore  there  tan  not  be  qualitative  but  only  quantitative 
viaon.  3.  A  ttUght  o]iacity  covers  the  whole  pupillary  area.  Jn  this 
CMC  the  diffusion  of  light  itt  not  com]>letc.  A  part  of  the  ruys  is  re- 
fnctcd,  although  not  quiio  regularly;  another  part  is  diffused.  Hence 
there  mre  rrtinal  tuiagi's  fnrnicd,  which  are,  however,  indistinct;  and, 
bcndei,  there  is  much  dillu^i-d  light.  3.  Onlif  a  part  of  the  pupillary 
ngioD  is  taken  up  by  the  opacity,  while  the  remaining  part  is  normally 
tntisparent.  Then  di.'^tinct  retinal  images  are  produced  by  nieauB  of 
the  latter  clear  portion,  but  nt  the  same  time  much  ditTused  light  is 
thrown  into  the  interior  of  the  eye  by  means  nf  the  clouded  portion. 
Uence  in  this  case  also  vision  is  disturbed,  and  that  by  the  dazzling 
which  the  diffused  light  causes. 

To  the  disturbance  of  vision  prt.nlnt'(*d  by  diffusion  there  is  often 
added  that  caused  by  the  irregular  curvature  of  the  corneal  surface, 
which  is  so  often  present  at  the  site  of  opacity.  There  is  thus  pro* 
dnced  that  rcfrai-^tivo  conrUtion  which  i»  detaignnted  by  tho  name  of 
iirejrnkir  astigmatism  (see  5  148).  If  tlic  opacity  of  the  cornea  corre- 
sponds to  a  flattening  of  the  surface,  as  in  facets  of  the  cornea,  l\m 
•pot  refracu  less  strongly  and  \»  ]iyiH>rmetropic ;  if  the  cornea  is  bulged 
forward  at  tho  site  of  the  ojMicily,  as  in  the  case  of  cctasiio,  excessive 
rvfraetion,  and  with  it  myopia,  are  produced.  In  ectatic  cicatrices  of 
the  cornea  tlie  abuormnlity  of  <>iirvature  is  not  confined  to  the  cicatrix, 
but  extends  to  the  neighboring  transparent  portion  of  the  cornea  also, 
so  that,  as  a  rule,  no  portion  of  tho  cornea  retains  its  normal  curvatnre. 
In  eonaeqnencc  of  the  irregnlar  aatigmatisn»,  oiijcc.tj*  ap^war  indistinct, 
distorted,  and  often  also  double  or  multiple. 

Tho  disturbance  of  vision  produced  by  an  opacity  of  the  coniea 
oft«n  entails  still  other  indirect  Tfsults.  Among  these  are  strabiBmus, 
nystagmus,  and  mvopia.  The  hwt  named  is  in  many  cases  only  appar- 
enL    The  patient  with  comool  opacities  brings  minute  objects  uuusu- 
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ally  clo«  to  his  e>'e,  iu  order  to  make  their  retinal  imagai  as  lurjGfe 
pOBsible,  and  fio  in  a  measure  compensate  for  their  indtetinctut 
Kerertheleas,  elongation  of  the  axis  of  thu  eye — i.  o.»  true  myopia — ina^ 
ultimately  develop  in  consequence  of  the  great  accommodation  and 
DonvergeDoe  necessitated  through  euch  au  exccsaive  approximattuii  nf 
obJL'cts. 

Tnatment.— The  chief  task  that  this  hoa  to  nttend  to  is  to  improve 
the  sight    Tlio  means  employed  for  Miis  purpose  are  as  follows: 

(rt)  C'Jaan'iie/  up  of  the  Opnciiy. — In  tbo  caao  of  every  opacity  of 
recent  date  we  must  llrat  try  to  clear  ic  up  as  much  as  possible  by  the 
applicatjiHi  uf  irritants  [see  page  1>^7). 

In  older  o^nujiticA,  wrliich  can  not  he  cleared  up  any  further  by  me-' 
dlcin&t  means,  the  next  step  ap]mreut)y  would  be  to  reudci-  the  corn( 
tnins^Miront  once  more  by  oxcisinjj  the  opaque  layers  with  the  knife.] 
Siioh  attempLs  howevtr,  have  rfnultcd  inisiiocoasfnUy,  for  the  Ioks  of 
Bubstauce  resulting  from,  the  excision  of  the  opacity  heals  again  with 
the  friniialirHi  of  cicatricial  tissue — that  is,  with  the  formation  uf  an 
oiMicity,  jnst  as  hi^fure.     Removal  of  opaciticit  by  ojH-nitioii  \n  only  in- 
dicated when  they  are  situated  iu  the  epithelium,  since  V>i^>6  of  cpi> 
thi^linm  »re  made  good  by  normal  tninsfiarent  epithelJnni.     C'lti^.^  in 
which  I'cmovid  of  the  epilholium — abraMo  cornets — is  indicat*-«!,  ar»^ 
those  in  which  the  epithelium  has  been  thickoni-d  by  mechanical  irrita* 
tion,  as  in  triehiiusi»;  also  in  ibose  Iu  wliic-ii  luai),  lime,  or  grains  of 
powder  are  imbedded  in  the  epithelium. 

In  ctkies  in  which  the  cornea  is  cicatnciid  tlironghnnt,  the  attempt' 
has  been  made  to  restore  the  «ight  by  I ransplantatioti  of  the  wrnni. 
A  circular  piece  is  excised  by  means  of  a  small  trephine  from  the 
opaque  cornea,  and  an  etpally  large  piece  of  a  normally  transjiarent 
cornt-a  {from  the  eye  of  a  human  bi'ln^  or  of  an  animal)  is  inserted  in  the 
o|wning.  The  transplanted  piece  of  cornea  unites,  as  a  rnle.  but  after- 
ward becomes  opaque,  and  completely  so  for  the  most  part,  so  that 
the  |Miticnt  gains  nothing. 

(b)  The  I'ptical  nids  that  may  be  employed  for  improving  the  fight 
are  glasses  and  the  stenop»eic  a|>orlui'e^  The  objocL  uf  the  lalLor  is  to 
bring  nothing  hut  the  transparent  part  of  thn  cornea  ititoii<ie  for  vision, 
and  to  exclude  the  portion  bearing  the  opacity,  by  which  means  the 
daxzlin»  iluc  to  ditTucion  is  prevented.  Glusscs  may  someüines  he  of 
advantiigi!  when  the  opacity  is  complicated  with  changes  iu  the  curva- 
ture of  the  cornea. 

(c)  Dhplnceinent  of  the  pupil  by  means  of  iridectomy  (after  the 
metbiMi  of  Ili'or)  h  genenilly  tho  only  means  of  n'nlx>ring  sight  in  the 
case  of  dense  opacities  which  entirely  conceal  the  pnpil.  (For  the  indi- 
cations and  the  method  of  performing  tliis  opi^ration,  sec  the  section  on 
operation»,  S  IW.) 

la  large  and  very  white  cicatrices  of  the  cornea  it  is  oft«n  desirablal 
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to  do  Av>y  with  tbodisftguremcDt  tlint  tliey  produce.  Foi-  ac<>onnpligh- 
iDg  tliu  purpos«4  taiioving  of  the  coniftt  (De  Wecker)  is  of  service. 
Thii  procoilttre  depeuds  upon  the  tiltaervalion  llitit  mou^  bodies,  as,  for 
at«mple,  pniina  of  powdur,  may  btTonio  imbedded  in  the  coruea  and 
rofliain  iIhtc  pcnnuuentty.  Tattooing  r.unsist8  in  giving  tho  white  cica- 
trix ■  blacic  tint  by  meuua  of  Itidiii  ink,  wlucli  its  iuLruduced  into  the 
cictttriciftl  tiuiie  by  being  r«peat«dly  pncke<l  in  with  a  neudle.  The 
tattooing  needles  need  for  tbis  purpose  conBist  either  of  a  bundle  of 
ordinary  abnrp-poinicd  nwdleu  ('i'ttvlor),  or  of  a  single  broad  needle 
which  in  chunneled  for  the  reception  of  llie  ink  (grooved  needle  uf  Du 
Wocker). 

From  Th»  form  and  povttloa  or  comiml  oparities  wc  may  oftrii  gather  an 
ttaprBHion  a»  to  th«  vnrieiy  o^  kcmtiti»  to  which  llity  owe  their  vriytH-     Thus; 

(«)  Maeuhr  of  tin-  luriiwi  urigiimtv  from  smaU  rnriM>»l  tilritnt.  Ttiey  niOHt 
frtijiK'ntly  develop  In  childhofKl  n^  h  ct^nisc^uvacr  i>f  coDJuuclivitis  ccxvtuiitosii, 
and  in  tliat  CUM  arc  often  0)Mtingui<ihi.'(]  tiy  being  Mtiiau-d  on  thv  luar^no  of  the 
cocnca.  Qnite  eharacteriiiiiu  opacUic«  ure  the  otungatvd  ones  tliat  ore  left  by 
a  Taacufatr  fwcictilUK. 

^h^  Opacitic«  which  ire  thin  aod  diffased,  but  vhlch  are  ncrertbcless 
■prcMil  over  the  prrali^r  {xirt  of  (he  curnea.  ure  inuslly  the  rt-ault  of  iwnnuii  or 
of  [Mr«ucb>Ri»t'iu»  keratitis.  Ojincitie»  rraullinf;  from  panuufe  an-  f-ituult-d 
•oiwrrflciNlly,  while  iImm«  due  to  p.in.'n(lirmiirou^  kcrutiri*  aro  »inintcd  in  the 
dafith  uf  lht>  rnmea,  and  when  cxamin<>il  wilU  tin-  ioü Bonifying  gUin^  cliivcl<i»e, 
•Tm  ;rant  after  Ihi;  inlhituniation  hiift  cl-hm-i),  lh<-  |tri-Hrii<^i<  urtlccp-si'iitcd  ^-e-ineU. 

f)  ExtcQuive,  tutidiiu>UB-lookii)go}>iicitie!«,  ntiliout  iiiciLTceratiuu  of  the  iru, 
!■  which  clialky-white  dule  are  often  visible,  ore  olwervt-d  »ftcr  particularly 
■DWffT  HMPes  of  pnrencliyrnntoUA  kemtilis.  t^imilnr  «hitn  dnitt  aho  occur  miiuv- 
tfcoM«  Id  the  opacttJvs  due  to  |>annii8  (we«  ^mge  83^;  «Im  in  those  rovtiUing  from 
eorradoD  hy  time,  in  Ihit*  mne  depf nding  op«tn  imlMÜdcd  riilraroou»  particle». 
Finally,  rimtrim«  with  iiirruslntton  of  Icud  lUX'  nlso  di^liuf(uifthed  by  u  «h&rply 
dmun-t'tilwd.  extn^iuely  white  o|Micity. 

(>/)  >Inr)iinnl,  cn*»contic,  or  arniwie  npncitiw  arc  (he  cansKM]iieTire  of  ca- 
tarrhal ulren  or  of  kentitts  marginUiH;  they  should  not  be  confounded  «'ith 
an  arctu  acnilia. 

(«)  Hatfiinaluars  with  incarcemtion  of  the  iris  form  after  perforatioff  ulcers 
Id  eonJunDtivilU  otxemataai.  They  nnr  miuid,  often  rrm)J»liri^  uf  &  thinner, 
dark  renlrr  (the  incarcerated  iris)  »urroundfd  )>y  n  nhiti*  cicitririnl  rinjf.  Thry 
He  iN>  far  iieripherally  a»  often  toextend  into  the  liinbus.  «i:d  on  account  of  thl* 
periphcnl  tfituation  arv  aMueiuled  with  »  ]iDrti<-uIurly  marked  ditipUii^ment  of 
the  pupil. 

(/(  btr^c.  drn«c  clcatriccn  with  Inclusion  of  the  irt»,  which  often  occupy 
the  whole  cnmi-a  i-XCi'pt  a  niirrow  lim  n'tuut  the  mnrj^n,  ore  nioRt  fre«|iifntly 
produced  by  au  ulcus  eerin-n»  or  by  artile  blenuorrhtps.  Ttie  sarae  sort  of  v%- 
tciMire  cioatricea  nl«)  occur  iifter  kcmtoniRlncin,  diphtheria,  ami  bnra^;  in  the 
In»t  two  nweB  elcatriew»  upon  the  conjunctiva  are  never  wanihig-,  and  conduce 
to  the  corrvot  diaymwi«. 

{ff\  8hnrply  ililtnrd  piinctiite  or  «rrinic  ciratrircK  arc-  the  result  of  tmuma- 
tMD,  wbrtlirr  eflovtrd  by  accident  ur  by  di-»ign  ^upemtiouj. 


SOS 
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(A)  Dense,  wliito  cicvtriccH.  which  tiocupy  tlio  lowcrmowt  part  of  th*  romea 
and  lermituit«  nlxive  in  an  almOKt  horizniitftl  border,  are  cnuwd  ity  ki-rulilUv 
lDgoi»hthHln)o.  Bomotimcft  wc  tm*-  muo  in  wliom  «ucli  cicntricc«  nrc  present  Id 
both  eye».  1»  this  citHe  the  <-icii  tri  cess  »re  usiially  tliv  consequence-  of  some  M-vrre 
disL'OHP,  in  whirl)  a  condition  of  .miniiKiloni-e  auti  u  resulting  imiK-rfect  closure 
of  the  lids  were  present  nn<l  laHtvd  ioi  80im-  titrte. 

(i)  Opacities  in  tlic  lowpmiost  piirt  of  the  eomo«  huving  the  shape  *if  n 
triangle  nttli  it.s  ajwx  direutc«]  upward  arc  the  result  of  u  pHrrnchymatoi»  kem- 
tttis  which,  coiitrarv  to  rule,  has  becoinc  localized  in  the  lowor  half  of  the 
corni-it,  or  urc  due  tu  the  depoüiLion  uf  an  exutlate  ujion  the  posterior  caroeil 
inirfaw. 

{j)  Small,  btiilsh- white  o|»cin"e8  which  »re  KinmtPd  at  th«  marpin  of  th« 
com«i  and  project  into  tliu  lrim»|Hirent  piut  of  it  under  the  fortu  of  obtuse- 
a[ij,'k'd  Iriuiitfles.  are  the  nwidua  of  a  Krlerosiiit;  kerutilU. 

A  peculiar  sort  of  opacity  is  that  which  di-v<:Io]M  when  the  anterior  chamber 
remain.^  for  ROTne  time  fllliMl  with  blond.  Then  the  cuniea  taken  on  an  intviiae 
reddiidi,  brownish,  or  hn>u'niHh-^reen  culor,  aiid  at  the  eome  titnu  hccooiivto 
opiiqiie  that  the  parts  beneath  mn  no  longer  be  diHtingiiiNhed  through  it.  Il 
gradually  clenrH  «f^in,  be^nniii^  h1  the  edf,rr,  but  only  in  rare  ca»e«>  become« 
once  mum  ptTfectly  tr(int[)arvnt,  fiud  then  only  after  mouths  or  year«  liave 
elapi«^.  In  that  »tage  in  wtiich  (he  ceniral  brown  portiou  ü  surrounded  by  a 
narrow  miir^irial  xone  whleh  hum  re<^im.-iJ  ilK  tnitHjinrency,  it  luuks  aa  if  a 
bru»u-(:ului-ed  er^'stalline  I«ds  had  prolapM>d  into  the  anterior  chamber  and  wa* 
lyinic  behind  the  comua.  The  colonition  of  the  cornea  in  this  caw  is  due  to  the 
imct  that  the  Itlattt  eolarinff  mntlrr  being  di.*M(>tved  by  dilCuuion  penetratca  into 
the  cornea  MJid  in  dffmniled  there  luiüer  the  form  of  crystals  of  hwuuttoidio 
(VoBsiutt,  Treacher  Collini*,  etc.). 

Opacitieti  that  are  produced  by  the  depoüitiion  of  an  exudate  somctiaie«  ex- 
hibit an  a(lhei>ifi»  of  X\i«  irin  to  the  eorncii,  tind  hence  liclong  to  Ihnae  rare 
oo-HK»  in  which  aa  onttnor  »f/itivhii  exut»  tfUhu'tt  n  f/reUiiiimir^  per/onition  of  the 
corn^-Ji.  Tile  iri«  is  drawii  up  t«  Ih-'  jMwterior  surface  of  the  comeji  by  the  exu- 
date, while  it  i)*  e*^>ntri)cti[iK  niid  unilerj:^>iug  orgunizBlion,  aud  l>ecimirs  flxrd 
there.  In  a  sintiiur  w»y  anterior  synechia  without  prelimuiary  (terforation  of 
the  comea  i»  oViserved  in  those  c-awö  in  which  the  iriti  hax  been  pushed  forward 
OH  far  as  the  |Hifituriur  »urfuct.'  of  llii'  romea  and  kept  thero  (or  mimv  time.  The 
iri^io  such  caneflljccomesagplutinHtcd  to  the  cornea  in  spot«,  and  if  it  afterward, 
either  R|K>ntaneou)tly  or  bm  the  reimlt  of  an  iridcriomy.  rcturoH  (o  iti*  nurmnt 
position,  theife  agglutinated  iiarts  of  it  n>mnin  atlarhed  t»  thi;  n»rn<>a.  We  then 
cither  tind  the  im  exteo^iu-ly  »dherent  to  the  come»,  or  one  or  two  lag«  triw 
from  it,  wliuae  apiee»  are  inwrtcd  intcitliL'^  pimlerior  cornenl  surface.  Tl»  Mua« 
thing  may  take  jilace  if  the  anierior  rhAiulier  hiui  been  effaced  foraome  length 
of  time,  so  thut  iri»  and  cornea  have  beeo  directly  in  contact  with  each  other. 

Cicatrii^'B  of  (he  cornea  often  undergo  )nibH>tpient  m/lnmorjiUoae».  Il 
oft4-n  happen»  ihiit  delicate  cicatrices  daLin<;  from  childhood  do  longer  appear 
in  adult  Life  under  the  guiR-  of  a  continuous  opacity,  but  arc  traversed  by 
clear  xtrin-,  intiTliicing  in  all  din'rtions  and  thun  «lividing  the  opacity  into 
ftrnall  M'panti-  iireiiü.  Thir^  jxirulliir  a^ijeet  of  an  ojiKcity  alwiiya  iudicatbf  that 
tile  latter  ha^  lai-t'd  a  very  long  time.  The  explanation  of  il  probably  is  that 
in  the  interetitial  growth  of  the  cornea  new-formed  trnni^parent  fibem  develop 
between  the  r>ld  opit(|u«  ones.     It  m^y  aXun  happen  Ihat  cicatrices,  originally 
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1,  lalor^lriiMUetatic.  Mnrkedly  e<*t]itic  cirntriccs,  the  mo«t  prominent  point 
i  m l>k-li  ftvw tnconiplctirlj'  t-Hivvri-d  bvtliu  litl«,  uot  infrequently  ilisplaj  at  iIiIh 
iut  ft  zerodc  couilllion  of  the  epithelium,  which  looks  dry  tnd  epidonnäid. 
old.  drnsc  cirntricpa,  ynllow  »poM  someiinK-ü  drvulop,  catucd  hy  the  di-poei- 
iuo  of  rontrrtitme  o(  h  hyaline  or  amyloid  siilicitanrci.  Smnll,  ctiulky-wliirr 
ks  irabtddcd  in  the  Ciottrix  arc  to  be  rrfvrrfd  to  u  dui>u»itiua  nf  lime.  In 
irt,  moibI)  «Icarfrms  plat*«  are  fre<juvnily  ihu»  f<)rmfd.  wliich,  when  they  bc- 
TMinr  liMiM»,  mn  bt>  pirkiHl  oil  with  a  forc^pi-.  In  thiM'  casi-H  wc  hiivc  to  do 
with  different  Tsrictics  of  retrt>j,''fldc  iuetAmuq>bo«i«.  whirh  are  referable  to  iin 
innfflc»ney  of  aulritiun  of  thv  Hensc  ciratririal  tJHinic.  Such  proe«wes  naj 
gfvB  iW  to  lite  Mjftening  nnd  ulcenitive  düüiilegrutiun  of  old  ciratriccs— no* 
mDwI  attwromiitoii»  ulreni,  which  »ot  InfrefjucQtly  induce  perforation. 

Co|t^EAl.  OpAciTiKs  OF  XiiN-isKi.AUMAToRv  OicioiK, — Tbcse  »Tc  mo9tlr 
rrfmldc  to  ■  loweriruf  of  the  untrition  of  the  cornea.  Tlif  typical  cxamplt'  of 
phyriolo^cal  non-lnäumiuntory  o{meity,  which  appear«  in  tin  eoniea  of  sound 
»*  ID  Advaneed  life,  ii  the  amu  »enUi»  igcTontoxon  corocie),  whieh  haa  been 
deMtribrd  in  s{M<aking  of  the  nnatotny  of  the  cornea.  Tlie  tircu»  m-iiilis  t» 
by  the  deposition  of  hyaline  massM  and  niiniile  particles  of  lime  in  the 
•r*>  impr-rflrbd  layers  of  the  cornea,  clow  to  the  limbiU);  itx  eauae  ]h  a»aumed 
b*  H-nile  atniphy  of  the  üiDbiis,  with  involittioa  of  a  {wrtion  of  the  x-iiiscular 
eotitaiued  in  it. 
Opadtici  Tv«embliru  the  «Tcua  wtiilis  are  also  found  in  conjiinetion  with 
oilwr  affKiiiins  of  the  limbUA — e.  g.,  n-iih  the  growthi)  of  vernal  cntitrrh,  with 
«RMkll  B<i>|ilaani!*.  nnd  K'linetime»  i-veu  with  a  Inrgu  pingueiiiln. 

Amontr  patholo^jicjd  opncitics  of  non-inflamnwitory  origin  the  principal  one 
nr«|uirinjr  nientinn  w  (he  nmuhtr  oj»teity  afttir  wtwai,*  This  fomis  a  gray  »tripe 
Irum  tlirw  to  ä<re  ndllitnelreH  broad,  which  |itw«ieH  atrat^^l  urmt*«  the  coniea.  a 
Ic  below  iu  center.  It  develops  with  exlremc  slow  nesa,  occupying  jeara  Id 
prugreat:  tl»e  flret  parta  to  apix'ur  (wing  tlic  two  tcmitnal  point.'«  of  the 
or  «lri|<e — that  Is,  the  porlion»  of  the  ujtneity  lying  nearcft  the  ouler  and 
tmuginsol  the  comea.  Thew-poiDt;:  are  alw»yti  «epurated  from  Ihenuirgio 
earoea  br  a  narrow,  tmn^ptrent  zone.  Hlarting  from  tliem  the  npnrity 
Ijr  ]Nt>Jie8  its  way  toward  the  middle  line,  where  the  two  pn^l^  of  it 
V  aad  thtw  pliwe  In  the  opa«|ii<.-  tone  which  coi-crs  the  lower  hslf  of  the 
left.  ThU  r.nne  1«.  apeordlngly,  hroadpHt  and  most  opai)ii>t>  nt  it.s  twoextrein- 
thoMT  being  its  oldest  parta  (Pig.  57).  On  examining  it  pretty  eloiwly,  fk- 
y  wiih  a  tnagnifTing  glu«,  we  avcerlnin  that  the  iipMcity,  which  lia«  a 
ahaqtiy  deflnrd  outline  on  nil  sideH,  \»  eoit>|KiM'<l  of  minute  white  or  gniy  dotH 
wbieb  lie  ijuitr  tinpfrliciully  in  tlie  epitlieliuni  or  directly  bouiath  it;  hence  we 
uiuafly  And  i}v  -nrfiice  of  the  cornea  over  the  opacity  roughened  like  shagreen 
ur  covi'n-d  with  minutr  pmmineiieef). 

SEonulat  o|>acit>  of  the  cornea  generally  develops  in  «yen  which  have  nearly 
or<iai(e  iMt  their  tight  in  coD»etji)tnce  of  t<ome  intra-ocular  nffection  (irido- 
elttia,  glaummn),  and  in  thin  case  it  ia  pruttictdly  of  little  Rignifinince.  It  is 
only  very  rarely  (and  then  only  iu  elderly  fH'ople)  that  we  encounter  it  in  eyes 
wbirh  «re  olherwii*  jicrfi'ctly  Hound,  »o  thnt  here  the  conieal  opacity  ilcelf  i« 
wile  mu.'^  (if  ihe  di.-^tiirtjanre  of  vi.<nnn  («i-nile  zonular  opacity). 
The  aniitiymicai  changLM  thut  arc  the  fiiudanienUl  factors  in  producing  zona- 
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Ipr  opacity  of  tlit*  cornuii  cunniit  in  tin*  di'jitmit iuu  of  hyuline  mas«c«  and  of  lime 
in  the  rjiitlK-liiim  anil  in  Ih«  iippt^rniost  LniiirlltB  «if  th«  Romra. 

Zonular  ojwicily  ot  the  cornua  «JeiK-ridjt  upon  i  dieturbuDC'c  of  nutrition, 
caused  bjr  al<!sgen<ul  ability  on  thi;  ])art  of  tlic  cnrnoa  to  withsitund  external  io- 
jiiriuux  tiiduiMices.  Tlie  |iimitiuD  and  I'xtcul  of  the  opus 
ity  correnpoud  to  the  )>a1pcbnil  xouv  of  the  corooft — i.  •., 
tlmtpnrt  of  it  whirh  It«.-»  exposed  in  th«  pslpcbrsil  [iKMuc 
even  whfii  the  InttiT  is  but  Kli|;ht1]r  op<-ned.  Since  thu 
foriu  of  opacity  Atfvctt^  corncii!  nlilch  Lave grnpnvUy  ht-rn 
mndt^'  inJtfiiriilive  nln'aily  nml  i>fti>ri  »[uiijiif.  tini,  by  tiotar 
KQtccL'deat  dbwuifir.  it  must  bt-  HMUtncd  thM  it  occur*  be- 
cause these  cornt'W  arv  unable  any  longt-r  to  withitHTHJ 
properly  tliu  uxCeroal  injurious  intluenceji  to  which  tliey 
are  nubjected  in  Lb«  region  of  the  pal{>cbnl  assure.  If 
such  influence«  exert  thfir  effect  for  a  very  long  tim», 
«von  healthy  cornea'  may  rea^t  to  tht-ru  by  the  |jrudijctt(ui  of  n  Konuhir  o)iiicil;. 
Thita  Tnpiilanski  hiit  seen  thi»  ogmeity  iu  three  hat  maker»,  iiitu  whwe  eyw 
particlesi  of  hair  were  coii»l«ntIy  flying  from  tl»e  hjire's  skiim  that  they  were 
en^t^-d  in  rutting.  I  tny.'u^lf  found  zmiular  opnritioa  of  liotli  i-tdh  in  n  physi- 
cian who  hnd  bluwu  calomel  iiilo  them  every  day  for  twelve  year».  Ac^-ording 
to  Leber,  one  of  the  injurious  inllueiirr«  thdt  alTcct  the  pnlpcbriil  region  of  the 
cnmi-it  U  evaponitioii  :  the  nutrif-nt  fluid  nf  the  roriien  being  «uppoHcd  lu  he 
richer  in  limu  ^uiltü  in  cnxe*  of  zonular  opacity,  and  the«o  hIm  being  precipi- 
tated under  the  influence  of  evujHinitio». 

The  Kunuliir  opiieity  bcin^  siiperlieially  pliiccd.  it  can  readily  be  remnviHl  by 
acrupiug  nfT  the  K|iithelium  und  the  cloudy  cornenl  Ittyen'  ituatediatcly  subjoonit 
(abraaiocomt'iDK  Tliert;  i*,  of  court«',  no  object  in  doing  this  except  in  IhccaEf* 
when*,  iiH  in  tin'  m-iiÜv  form,  we  hare  to  do  with  an  eyo  tliat  bat  for  the  opttcity 
would  be  »orvicfablc  for  viaioo. 

Among  the  vBrietie«  of  opacity  which  do  not  depend  npon  inflammation,  be- 
long nisn  the  prtMnrv  t//»adtj/  uf  tin-  comrn — t.  e,,  that  form  of  opacity  which 
drve]u|Ni  iu  Connection  with  an  elevation  of  the  intra-oruhir  tt-nntioii.  It  Iks 
diffnec.  smoky  opiu-ity,  whicli  is  mojet  nmrked  in  the  center  of  the  coniea  and 
gniduuUy  dimiiii^he»  towiuil  if  margin.  Thnl  it  i«  not  of  inflammatory  nature 
i»  pruvi;d  by  ihc  fart  tlwl,  after  the  di»3pi>earance  of  the  riiMj  in  tension,  it  very 
ftoon,  often  in  Ii^ss  Hum  iin  hour,  vani-hea  completely,  whicli  would  not  be  pJS- 
Hible  if  it  dejH-udod  upon  iin  iullummatory  intiltration  of  the  cornea.  In  fact.  Id 
the  case  of  the  preaeurc  opacity  we  arc  dealing  dmply  with  an  (rdemn  nf  Ibe 
cornea,  which  is  situated  mainly  in  the  epithelium,  and  which  ts  capable  of  rafud 
BuliNidfnce  («ee  Fig.  S7). 

Likewiiw  of  non-iDfl3mm;Uory  origin  u  tlie  traumatic  striate  opacity  of  the 
conica  Cp«(fu  IB8j. 

('iiiiffiriiital  ofjtn'iHmof  tkf  rortita.  although  rare,  do  occur,  onroc  lieing  of  ni> 
flammatury,  Komo  of  non-inflammat«rr,  origin.  T)ie  foimer  are  cauM-d  by  a 
foetal  koratitii*.  Thp  Utter  «re  relivtivcly  more  frc<iuent,  and  ntv  found  in  con- 
junction with  other  congtmitnl  anonutlie-i  of  thf  eye.  Kmhrffontoron  is  the  tuine 
given  to  ft  congenital  opacity  which  in»hu)>o  and  ap[Mrjirancc  isstmtlar  la  a  ger- 
ontoxon. 

The  düUurhaniv  of  eiaiojt  hy  dtmlinff,  wliicli  oc<*ur*  when  an  opncity  h 
present  in  the  pupillary  region  of  the  curuea,  ia  explained  an  follows;  la  tin 
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iotumI  ej9  tbc  im»((OH  of  thv  objects  in  the  vitnnl  Add  lie  upon  the  rctiun,  «idc 

[b;  «Jde  and  fthiu-jtly  Kfjuirttti-il  frum  Liich  uLIict,  thu  brij;lit  and  dork  jiarta  in 

wntnut.     Now,  if  by  mtan»  of  u  spot  of  opacity  upon  the  cornea  Iiglil  ii  dif- 

fiunl  unlfonnlT  ovrr  ilie  whole  rptins,  The  distinction  botwciTi  the  light  and 

ditrfc  purtiaOH  ut  Ibe  ri-tiaut  ittiuftt»  Iwc-onK-a  Ifss  sinking.     Tht;  foilnwinfi  com- 

pnriMVD  m%y  illtutrHte  Xhvav  conditions:  lu  x  well-tak^-u  phuto;;rciiili  aU  detail» 

■re  «een  »harpW  and  iii«inrt]y.     But  If  it  w  nil  her  hi^'hly  glazed,  and  •»e  look 

Lat  it  oIiUiiuoIt,  the  glazing  &liinf8  mi  that  the  ilrliiilH  nf  the  ph(itijgm|ili  can  no 

[longer  ht  diMlDguiiphed.      As*  the  glazing  U  perfectly  imü«|mrent.  Ihu  nij« 

[«naoBting  from  thp  phutograpb  still  arrive  at  otir  rctinn  und  prtKliico  titcrc 

■«ban*  iiDAK^*  of  the  deUil»  of  the  phutügruph.     But  in  itddiliun  there  come 

ounurruiu  njs  refkcied  from    the  surface  of   the  glazing,   which  no  flood 

tttv  whole  retina  wKh  tight  that  the  «hnrp  retinal  images  are,  so  to  $pea3c, 

drowned  out. 

A  man  with  MHiud  eyes  can  gel  an  idea  of  tliu  «.■nMitinn  nf  diizzling  pro- 
IucmI  bj  corneal  o|«icitiP9,  if,  when  in  a  picture  gallery,  be  looki»  at  a  picture 
vbidi  it  bung  upon  a  narrow  Htiip  of  wall  lying  iK-tnccu  two  windows.     Ui- 
am  •cvrcvly  »cc  what  the  picture  reprt-ecDt«,  and  lin«  u  very  uiipleattanl  flense  of 
iLuzling.    Hnw  U  the  diffusion  of  light  efhrted  in  tlm  ca-icf    The  normal  cor- 
nea ia  not,  as  is  ordinarily  aasumed.  abfulut^'ly  trEti<tparent.     We  can  hcv  this 
from  lb«  fact  that  a  portion  of  the  cometi,  whiih  hii>  IJglit  conccutrutcd  ii]>c)n  it 
[|bf  fcwü  illuminntinn,  looka  gray,  intiotnuch  that  the  tyro  might  suppose  that 
Ibere  was  a  palhulngical  upnrity  of  the  conicA.     The  mrnen,  therefore,  always 
[ti-flrcta  a  o-rtain  ()iiHnlity  of  light.     The  tike  u  true  of  the  li-t)s,  mid,  genersLly, 
(of  all  the  re-frncliiig  media  of  ihi-  eye.     In  conK-'jucncc  of  thin  imperfect  trans- 
iparvnev  of  the  rrfrni-ting  nu-din.  difTuüinn  of  light  tiike«  place  even  in  the  nor- 
^Kud  eye,  allhoiigh,  to  hv  Hure.  under  ordinary  cireurntttance»,  it  is  too  incun- 
lidrrabl«  to  rieite  notice.     But,  in  the  example  given.  ditluJiioQ  cxertd  such 
dikturhlng  rJTect,   because,  in   pro]»ürlion  tf>  the  light  reflected  from  the 
[pki-turv,  an  uiKvmimouly  larg<:>  amount  enteric  the  eye  from  Ihctwo  windows, 
ind  ttiuft  II  ccim|un»tively  large  quantity  of  light  nndergoes  dÜfusiou  over  Uic 
l^rrtina- 

For  clearing  up  r»ld  ii|mriliL-a,  eaiteoinlly  thon-  [>ro(luccd  l>y  iMircnchym&loua 
knuiUi».  */rffr»i-|/y  bna  d'me  nie  g<Mjd  ücrvipe  in  M)nie  ciuie».  The  positive  [Ktle 
of  a  cootOanl-currfnl  harter^"  tit  placi-J  on  the  tempi«  or  the  neck,  wliiU-  (he 
nefialire  pole  i*  applii-d  to  the  preTiouxly  corninizcd  cornea.  ''Itc  negative  pole 
eottsbt«  of  a  «olid  cylinder  of  silver,  7  mm.  in  diitmetcr.  This  bt  surrounded  hy 
tan  iu'tuUiiDg  rnvrh>(»r  of  caoutchouc,  the  only  portion  exposed  l>eing  thn  »ur- 
ifare  at  li«cnd,  which  i*  concnve  *>  lu  to  fit  the  ^urfice  of  tlie  cornea.  Contiici 
<TO  the  <'li>i-lnHlr  and  tlie  cnrnea  ia  effect«!  liy  a  drop  of  mercury,  wliirh 
ily  adhrfoi  to  the  concave  »<iirface  of  the  silver.  The  curnmt  intensity 
«■plm-iwl  i^  0  3  to  ri.5  milUampi^re«  (Alleman). 

THtioaiag  ^httuM  lie  applied  only  in  ilie  older  cientHce*,  which  «re  aolid  find 
flat.  For  io  thin  or  vctatic  cicatriceN.  the  latter  m»y  be  weu!:encd  by  the  in- 
flAintMtory  rcaeiion.  which  alway«)  follow»  tattooing,  and  thu»  an  incrciLM-  of  ibc 
«rtaab  or  «.n'm  nn  elevation  of  IcoMon  may  be  Hct  up.  \or  i^  tattooing  a  prn|ier 
Lpr{>c>>«)iire  fur  eye»  that  have  l>ren  through  a  fterere  attack  of  iridr>-cyclitit!., 
I^aoc  tbLii  diM<AM>  miglit  he  lightc<l  up  .tgain  by  the  oi>emlioo.  If  we  luive  a 
[ptrtli  larjcr  scar  tu  tatluu,  it  la  advinahle  to  di\ide  tlK^  Dp4>nition  among  several 
,  JO  as  not  to  allow  the  inflamaiaiory  reaction  to  get  too  great.     Id  the 
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cour»f  of  Tears  the  binck  color  fudcs  Bomewhat  and  requires  to  be  renewed  bja 
rf'jii'tttiua  pif  the  u|ii-rutiuii. 

In  co^e^  in  whitr))  only  a  piirt  uf  t\w  pu|)illiiry  nn-a  of  the  rornea  i»  npii<iuo, 
and  the  reift  is  tr»i)«pnrei)t,  tnttooing  the  opaque  imrtion  mnj-  uctiuilljr  ini|irur« 
the  M^ht,  Rtnce  (lif  ck'ulrix,  b4.-iiig  iiuuju  ]vss  truna)>un:ul,  ilues  nut  |>roilucr  u 
mucb  diiluaiun  at  light  aa  bcfuic. 


IV.  Ectasia  op  the  Cobkea. 

Just  as  in  the  case  of  opucitics,  so  also  lu  the  cas«  uf  ectasia;  of  the 

cornea,  we  niiiüt.  Iirst  of  all  dielinguigh  uliether  thej  have  been  pro- 
duced bv  itiElaitiriiiiiiMii  or  iioL  Ou  Ihc  basis  üf  tbia  üibttuotiun  we 
make  the  following  subdivisioa  of  ecta«i»  of  the  cornea  : 

^  Stapliyloma, 
(  Kenitucljiüiu. 

Ectasia)  of  uon-influnimatory  origin  J  „  _         .  . 


EolasijB  of  inflammatory  origin 


1.  Staphyloma  of  the  Cornea. 

46.  Symptoms. — A  8ta]thyIomf»  is  a  protiibcnmt  cicatrix  originating 
in  a  prulapse  of  tlie  iris,  und  wholly  or  in  part  replacing  tho  conioa. 
We  distiiignish  accordingly  between  totui  und  purtial  staphylomata. 
In  total  ginphytoma  thero  is  found  in  placo  of  the  cornou  an  opaqae, 
prütuberniiL  ficutrix.  the  ba»o  of  which  iä  encircled  by  lliu  niiirj^in  uf 
the  solera  or  by  ihe  very  »nitertiuisl  rim  of  tho  cornea,  which  niav  still 
bu  presen'ed.  In  one  aeries  of  cases  the  protuberant  cornea  has  the 
form  of  a  cone  (üU}th}loma  totidc  conienni).  In  cviniciil  stuphylonm 
the  protnberunce  sniriing  from  the  murgin  of  tho  sclera  slopes  gradu- 
ally up  to  it«  apex  (Fig.  ü'i).  iu  other  casos,  however,  the  protuber- 
ance is  heniisphcrical  (staphyloma  toialn  sphn^ricinn),  and  its  walls, 
rising  abrtiptly  from  tlio  selerii  or  even  overhanging  it,  are  aharply  de- 
m:ircatiHl  from  the  latter  (Fig.  ftt*).  Ttio  spherical  is  more  frequent 
than  tho  conical  form  in  total  stikphylomu.  Many  Epliericjil  stiiphylo- 
mata,  above  all  tliose  of  recent  dut«,  have  such  a  vt-ry  thin  wnll  that 
the  layer  of  hlai-k  pigment  (Fig.  50,  i)  on  itj<  prwterior  snrface  \»  seen 
through*  it,  shining  with  a  bluish  In^iter.  Nii<di  titaphylnmnta  acrcini- 
iugly  form  a  slute-culored  or  bhiisb-black  hemisphere',  which  in  form 
and  color  has  a  cerUiin  reaomblance  to  a  bine  gntpe,  whence  the  name 
etapliyloiiia  ((T-mtf^vA^,  a  binieh  of  grajieu).  Aflerwunl  thickening  of 
tho  wall  of  the  siaphytonia  occurs.  If  this  taken  place  first  under  the 
form  of  separate,  stout  band»,  by  which  the  surface  of  the  aCaphyloma 
\n  Roiititrtcted  io  spobt  soinewhal  after  the  fiuihion  of  a  hhiekberry,  what 
id  called  staphyloiiitt  racenio^um  i»  prodiuvd.  Old  dtajdiylomata  have 
for  tho  most  part  a  thick  while  wall,  in  which  usnally  one  or  two  dark 
Bpota  may  be  obaorvcd,  resulting  cither  from  a  dcpo«ition  of  pigment 
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from  localized  thi 
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or  from  localized  thinitiiig  (Tig.  öd,  a).    Staph^'Ioraata  are  generally 
tntrcrspd  by  one  or  two  pretty  large  vensels  originming  from  the  con- 
junctiva.    On  account  of  the  0iMi»iuene8a  of  the  staphyloma,  nothing  id 
to  be  seeD  of  the  deeper  parts 
of  the  eye.    The  iris  is  all 
taken  op  into  the  et^tjihylo* 
ma— that  is,  all  of  it  cxcppt 
it«extrenii*  pt-riphiTy,  which 
ii  »o  cluccly  applied  to  the 
jwetcTior  sarfuce  of  what  re- 
main« uf  tlio  marginal  jior- 
tiun  of  the  cortiHa  that  there 
is    no   longer  any  autcrior 
chamber- 

A  partial  finphyhma  oc- 
cupies onlr  a  portiuii  of  the 
oomoa.  It  rtaeii  as  a  white 
pn>mineu<.-c,  usually  iu  the 
form  of  a  cone  (staphyloma 
pertiale  conictini);  spheri- 
cal protaberances  (staphylo- 
ma pariiale  Bpho^ricom)  are 
pretty  rareiu  the  case  of  par- 
tial slaph\lonml;i.  The  re- 
lation here,  therefore,  is  the 
revene  of  what  it  is  iu  the 
OMe  of  total  tttaphylomata. 
Partial  ttaphylooia  usually 
extends  in  one  direction  as 
far  a«  the  margin  of  the  eor- 
ni«,  whilf  in  the  other  direc- 
tion there  is  a  portion  of 
the  coniea  of  varying  extent 
«bichisstill  left,  and  which, 
monoTer,  is  generally  truns- 
puTL'nL,  to  that  the  iris  can 
be  recognized  behind  it.  The 
iris  is  draim  forward  to  the  tstapliyloma,  so  that  the  pnpil  is  digplaced 
toward  the  latter  and  often  partiv  concealed  by  it.  indeed,  the  pnpil  may 
be  ('U»8c'<l  lip  altogether  if  the  wliolo  pupillary  margin  of  the  iris  \i  incor- 
poruted  in  the  staphyloma  (as  is  the  rule  in  the  caw  of  total  staphyloma). 

Etiology.— Staphyloma  constitutes  the  final  outcome  of  the  conical 
nloer  with  porforaiion,  and  is  nothing  l)ut  the  prolapsed  iris  which  has 
become  protruded  and  IniitK formed  iiitt»  cieatrieiul  tissue.  The  pro- 
tniaion  may  be  primary  or  secondary  in  it«  development 
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ll'jn  of  tccwiiin,  tlie  prriiilirrj-  of  \.hr  irin  li«»  twni 
lirrMcil  •^'AinKt  tI».  o^mrn  nu  ihui  chi^  aiiierl'>r 
duimbcr  iv.  I'iir  liSi  hui  (li<«pp<^af*il.  «Dil  tb^  Iru 
and  Mh"  mantlDul  (xT'l-fiw  ut  tbi*  «iirnra  ■(»  fuanl 
Inio  A  «intrlc  maa»  *  hlHi  luut  iH^n  Incorporcltsl  la 
Ih-  «IijjIh  I-'iio,  Ak  » iijii.(mrhon  of  ihp|w<)  fl|run-a 
sh'fiT».  tlif  limit«  of  lltv  L-vriii"r«x?I<>ntl  inarKin  naT« 
Xtrrt,  »•nlft^l^■<1.  IW>rwi«-  of  lliiv  etui  »Wi  Ihhvum 
•it  Uw  .irirtukl'iiri'r  Ihr  Irti«.  /..  lh<- »->titilB  h«s  be- 
(•OH)"  Itelillyin-li-hf^.  «nil  hi»n'lri»»ii  llic  ulrxifihlc 
rtlliiry  (irwdOB-«,  c.  Iiiirnni,  Tlif  trii»  \»  CUVSO- 
UiiiK,  sliruiilcra,  «cdliMai  its  Anterior  polo  a  pfr«- 
niiilikl  ctttar«<.4,  p. 
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((»)  A  primary  profriighn  is  produced  in  the  following  way  :  After 
perforution  of  the  cornea  has  occurred,  the  iris  becomes  prolapsed  and 
bulges  forward.  Tho  cicatrization  wliicli  follows,  and  which  in  favor- 
able cases  produceä  flalteuiug  of  the  prolapse,  cau  not  in  unfavonible 
cases  do  away  with  the  proirusiou.  On  the  contrary,  the  prolap^-d 
iria  rcmiiinB  protnuled  at  tho  eainc  limo  that  it  is  graihiully  eon* 
verted  into  cicatricial  tissue;  it  hccoincü  consolidnled  while  bUII  in^ 
a  position  of  protrusion  (thus  from  the  prolapse  of  iris  in  Fig.  58  it 
formed  the  stajdiykima  represented  in  Fig.  5!»).  A  tniid  or  parti:il 
fttaphybmu  develops  uccurdiug  m  u  total  or  partial  prolapse  of  the  iris 
lias  ßxistod.  The  causes  which  oppose  the  convention  of  a  prolapse  of 
the  iriä  into  n  Hat  cicatrix  and  favor  the  formation  of  a  «tnphyloina. 
chiefly  two  :  The  first  is  large  sizo  of  the  perfonition.  In  very  ems]! 
perforutious  there  is  no  derelopnient  whatever  of  staphylonin;  and 
the  larger  the  perforation,  the  more  likely  is  it  that  a  Btapliyloma  will 
develop.  The  second  cause  is  improper  behavior  on  the  part  of  the 
paiiont.  In  this  rcganJ  the  chief  factors  to  be  considered  are,  in  adults, 
(Treat  physical  exertion;  in  ciul.lren,  crying,  and  also  squeezing  to- 
gether of  the  lids ;  and,  in  both,  great  straining  at  stool.  The  tempo*] 
rary  increase  of  tension  induced  by  tliis  means  distends  the  newly  formt 
an<l  yieSilingcicatricinl  tiasue;  but  as  the  latter  has  no  elastieitv,  it  Uc 
not  return  to  it«  former  dimcusione  after  the  elevation  of  tension  has  du- 
appeared,  hot  remains  permanently  prntmde«!. 

(i)  We  »peak  of  o  »eco/uittry  prolrvsion  wheu  a  prolapse  of  the  iris 
at  lirst  heals  with  the  formation  of  a  flat  cicatrix,  which  latlc<r  after- 
ward bulges  out  ngiiln.  The  cause  of  this  is  frequently  supplied  by 
the  aame  injurious  intluoiiceB  that  have  been  enumerated  above — e.  g., 
by  Ibe  too  early  resumption  of  work  by  a  patient  with  a  reiTutly  cica- 
trixed  corneal  ulin-r.  The  recent  cicatrix  is  Btill  too  yielding  to  offer  a 
proper  r(\siatance  t«  the  repeated  though  transitory  elevations  of  inlra- 
ociihir  pressure,  and  so  becomes  gradually  distended.  But  tn  any  coj^e 
a  prjtrusiou  i«  «uro  to  oecnr  wlienevcr  the  entire  pupillary  border  of 
the  iris  ia  ineorpomted  in  the  fresh  cicatrix.  Then,  in  consequence  of 
the  shutting  off  of  tho  anterior  from  the  posterior  chamber  (Neeluäio 
pupillffi),  increase  of  tension  sots  iu  which  produces  bulging  of  the 
yieliling  scur  ti.s3ue  (Figs.  130-62). 

A  staphylonin,  accordingly,  in  its  ori;;in  is  not  a  bulging  of  the 
corneal  tissue,  but  of  the  iris.  It  develops  from  a  prolapse  of  the 
iris,  which  is  converted  into  cicatriciiil  tissue — that  is,  it  develops  just 
at  the  spot  whore  the  cornea  no  longer  exists.  It  woidd  tlit-wfnre 
be  metre  correct  to  speak  of  staphyloma  iridis.  In  fact,  th*>  Irnntii- 
lion  from  prohifwe  of  iris  to  staphyloma  is  altogether  gradual,  no 
that  at  a  certain  stage  of  its  development  the  protrusion  in  tlie  eye 
may  be  equally  well  denoted  08  an  ohi  prolapse  of  the  iris  or  as  a, 
recent  stapliylünia. 
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Conseqnenoes  of  Staphyloma  of  the  Con)«a.— The  ^i^ht  is  always 
'flimiiiiiiiieil.  In  tutui  shijiliYtuinn  it  is  rtüiui-otl  lo  the  mere  ability  to 
dl.atiiiguijtli  betwei'n  light  and  darkness.  Jn  ptirlial  atnphylonia  the  de- 
gree üf  eight  dopende  ujMin  the  churaeu^r  of  the  {Mri  of  the  cornea  that 
is  still  prrservod,  and  also  upon  the  position  of  the  pupil.  Even  in 
thr  most  faTorabla  case,  in  which  a  jmrl  of  the  pupil  huppeiis  still  to  lie 
behind  perfectly  transparent  cornea,  the  eight  inconsiderably  reduced 
by  the  irregular  cnrx'ature  which  is  preaent  not  only  at  the  site  of  the 
■taphyloma  itself,  but  to  a  tew  degree  over  the  whole  cornea.  Large 
atapbylomata  produce  a  very  conspicuons  diäligurement.  They  also 
cause  tronble  by  giving  rise  through  mechiinical  irritation  to  catarrhal 
conditions  of  the  conjunctiva,  with  increased  secretion,  lachrymation, 
OCC  The  closure  of  the  lids  is  rendered  diflicult  in  the  case  of  large 
staphrloniala  hy  the  great  size  of  the  protrusion ;  the  apex  of  the  lat* 

Iter,  Uing  but  inoornpletely  covered  by  the  lids,  becomes  dry  (xerotic), 
or  becomea  the  site  of  ulcers  (tithtTomatona  titcers).  Somctiines  the 
lids  axe  forced  so  much  apart  by  the  staphyloma  that  ectropion  de* 
relop«. 
ätaphyloina  of  thecornen  iBulmost  invariablv  accompanied  by  efpva- 
tion  of  tetifiiiH.  With  regard  to  the  relation  between  this  and  the 
staphyloma,  two  sets  of  cases  exist — i.  e.,  the  increase  of  tension  may  bo 
the  cause  or  the  result  of  the  staphyloma.  The  former  is  the  case  when 
tj>e  cic-atrization  of  the  prolapsed  iris  has  produced  seclusion  of  the 
popU,  a  condition  which  first  causes  increase  of  tension,  and  then,  as  a 
coMoquenf«  of  this,  octiisiit  of  the  cicatrix,  (See  above  the  remarks  on 
■ecopdary  protnisinn.)  The  second  i'Ihks  of  caR«  comprises  all  tho»e 
staphylomata  which  hare  origitiuted  un<ler  norinal  conditions  of  tension 

■  and  are  henw  «lue  simply  to  the  yit-lding  chanu-ter  of  the  scar.  In 
thece  thi*  incrrajje  of  tciittiun  dm^  occur  as  au  uddiiional  gymptoni,  but 
not  till  later. 

In  addition  to  the  increase  of  intra-oculnr  pressure  that  is  percep- 
tible to  the  toach,  elevation  of  tension  finds  its  chief  espreasion  in  a 
diminntion  of  sight,  which  finally  endit  in  comjilete  blindness.  I'ain, 
too,  if  Bomctimes  associated  with  the  elevation  of  Ij-nsimi,  Moreover,  as 
soon  as  the  increase  of  tension  has  set  in,  it  gives  rise  to  further  changes 
both  in  the  staphyloma  and  also  in  the  whole  eyeball.  Thin-walled 
staphylomatA  are  made  to  protrude  furthr-r  and  farther  by  the  hcight- 

■  eni'U  pressure,  and  thus  suffer  an  increasing  attenuation  of  their  wall, 
until  the  latter,  from  almost  any  trifling  cause,  niptures  at  some  particu- 
larly yielding  8|>ot.  Then  the  arjneons  humor  is  disclinrgcd  in  great 
abundance;  and  the  staphyloma  coll.'ipsea,  becomes  smaller,  and  remains 
lu  for  some  !irne.  Hut  then  the  eyeball  nlowly  fills  again  up  to  its  former 
Tolume.and  rupture  takes  ]tlace  a  second  time.  Thus  the  proe^i»  may 
be  repeated  a  number  of  times  at  pretty  long  intervals,  until  at  length  a 
timti  corner  when  perforation  of  the  staphyloma  is  fulloircd  by  profuse 
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iotra-ooiiliir  }ia!niorrbnge,  or  by  severe  irido-cyclitis  or  panopTitholraitis. 
Then  ihv  vycbiill  mulyrgoe«  atropliy,  iiuil  by  this  meuus  a  sort  vt  »poa- 
taueoug  cure  of  che  stuphyloma  tukea  place. 

Tho  aclernl  portion  üf  the  cyelj;ill.  tuo,  when  the  elcfation  of  tension 
has  lusted  u  pretty  long  time,  gives  nay  hiicJ  become«  distoDÜed,  espe* 
ciaJly  in  young  people  in  whom  the  sclera  i*  more  extensible.  In  this 
case  ve  obsorve  both  totAl  und  p»rtiul  ectiuiik  uf  the  «cleru.  In  the 
former,  the  sclera  becomes  iinifurmly  disU'uded,  the  entire  eyebull  grows 
larger,  and  the  sclera  becomctf  so  thin  n&  to  look  bluish  owing  to  the 
way  in  wbicli  the  ohorioidal  pigment  shines  ihroitgb  it  In  the  second 
case,  the  sclera  in  the  vicinity  of  the  cornea  bulges  forward  under  tho 
form  of  a  circumscribed  swelling,  which  appears  dark  from  the  pigment 
shilling  through  it;  intercalary  and  ciliary  sCuphylomnta  (we  g  m>)  are 
developed,  Very  frequenlly  general  and  partial  ectasia  of  the  sclem 
are  found  simultaueously  in  the  same  eye,  which  may  thus  grow  to  aa 
enormous  size. 

47.  Treatment.— -Stress  is  chiefly  to  be  laid  upon  prniihyhxin.  The 
physician  who  has  to  treat  an  eye  with  prolapse  uf  ihe  irt£  must  mjiko 
every  t-ndcavür  to  secure  the  production  of  a  flat  cicatrix,  lie  should 
Dot  suffer  a  staphyloma  to  tlcvelop  before  his  very  eyes.  In  this  con- 
nection, what  has  been  said  in  regard  tu  prolapse  of  the  iris  (pago  156) 
may  bo  consulted.  When  we  have  succeed«!  in  effeetjng  the  forniatidn 
of  a  But  cictttrix  we  must,  while  the  latter  'm  still  recent,  take  measures 
to  keep  it  from  bulging  out  again.  With  this  end  in  Wcw  we  should 
rc>fraiu  rntui  difichnrgiiig  the  jMitient  too  sooa  from  treatment,  and  par-j 
ticuliirly  we  must  advise  him  to  abstain  for  a  long  titne  from  all  severe* 
physical  exertion.  It  is  often  advisable  before  discharging  the  patient 
to  perform  an  iridectomy,  whenever  IhiH  can  be  done,  as  by  this  means 
tho  Bubseqnent  development  of  an  ectasia  U  most  effectually  counter* 
acted. 

If  we  have  to  do  with  s  staphyloma  which  has  already  developed, 
onr  treatment  jnust  have  a  dllferent  object  in  view,  according  as  the 
caaa  in  hand  is  a  totnl  or  a  partial  staphyloma.  With  the  former  the 
sight  ia  irrepambly  lust,  since  there  ia  no  transparent  cornea  left ;  we 
muBt  hence  conliue  ourselves  to  tlie  relief  of  the  symptoms  and  of  the 
disfigurenieut  pro<luced  by  the  staphyloma.  With  purtial  staphylomata,. 
our  lirst  aim  is  to  improve  whatever  sight  may  be  left,  or  at  least 
preaervo  it  from  furüier  injury  (as  would  be  produeed  by  increase  of 
tetiMon).  The  nietluHls  which  are  employed  for  the  cure  of  alapiiy- 
loma  are  nil  of  an  operative  character. 

(n)  Total  ff/afifir/hma. — The  simplest  procedure  is  incision  of  the 
Btapliylottia.  1'hiii  is  done  with  the  expecution  that  as  n  conKH|iioiice 
of  it  the  stapbylomii  wilt  coHnpse,  and,  because  of  the  retraction  of  tho 
oicatricial  tissue  of  which  it  eunsista,  will  remain  permanently  flat. 
This  procedure  is  evidently  crowned  with  success  only  wlion  the  atapliy- 
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m  ia  thin-walled  cnoogh  to  collapse  after  the  incision  has  been  made ; 

it  is,  therefore,  indicated  only  in  (hose  recent  i^tapbylumata  which  are 

still  »kin  to  prolapBc  of  the  iri&    The  incision  is  made  by  means  of  a 

cmtMUct  knife.     The  eectiun  in  rniuJe  in  viiriaiii?  wiiyu  :  either  in  a  recti- 

lin<qu-  direction  and  transverselv  ar-rotw  the  niidUle  of  the  staphvloma 

[KücIxUst),  or  iu  a  carved  direction  and  concentrically  with  the  lower 

>ruc»l  margin,  80  that  a  flap  is  formed  of  the  wall  of  the  stapiiylunia. 

'he  latter  «ay  of  making  ttte  section  has  the  advantage  of  causing  a 

marked  gaping  of  the  wound,  since  the  Hap  cuntracti)  (iwing  to  t)ie 

drawing  lip  uf  thecientriciiU  tissue.    L'uusc<)uiiiUy,  the  lipäof  the  wound 

■re  prevented  from  rapidly  reuniting,  in  which  caae  the  ectasia  would 

m  bo  reproduced  and  the  incision  would  have  to  he  repeated.     If 

he  wound  in  the  flap  chould  not  gape  ButlU^iently,  the  flap  iiiui^t  he  re> 

wcbed  by  the  removal  of  a  part  of  it.    After  the  completion  of  the 

Hion,  the  lens,  in  ease  ii  itt  still  in  the  eye,  niuät  he  nunoved  by  lacerat- 

^Itig  the  anterior  eap^ulc. 

i<!imple  abUttion  of  the  Btapliyloma  by  Beer's  method  is  performed 

by  first  ee|»imtiiig  the  lower  half  of  the  Ktaphyloinu  from  ittj  biuic  hy  a 

curved  incision  made  with  the  cataract  kuife.    Tlie  [luptbii!}  formed  is 

gruiietl  with  the  forceps,  and  then  the  up{>er  hulf  of  the  staphyloma  ia 

.cutoll  from  it«  base  by  means  of  thf  wiiwor«.     The  lens,  which  now  pre- 

^nts,  is  removed  by  opening  the  capsule.    The  gap  which  has  Ijceu 

titutei)  for  the  slaphvloma  by  the  o))crAtioD  may  now  he  left  to  be 

by  the  unaided  action  of  cicatrization.     It  is  better,  however,  to 

the  gap  by  sutures  passed  through  the  upper  and  lower  margins  of 

the  staphyloma,  whidi  have  been  left  for  the  purpose.     These  sutures 

tieing  drawn  tight  bring  the  lips  of  the  wound  together  horizontally. 

A  «till  more  seeure  union  is  ofTeeted  if  we  follow  up  the  ablation  tn'fh 

roNJunrtiifii  anturr  (De  WiX'ker),  and  it  ia  in  this  way  that  the  n]iera- 

ion  is  usually  performed  at  present.     We  begin  the  operation  by  divid- 

'ing  the  conjnnctiva  all  round  the  Hmbua  and  sepurating  it  for  some 

liltli'  di-itance  from  the  subjacent  selcni,  so  that  it  can  be  dmwn  for- 

ward  to  the  pmiwiT  cxlciit.     Then  we  pass  the  threads  througli  the  free 

edge  of  the  conjunctiva.    We  do  this  by  running  through  the  upper 

and  lower  eilges  a  number  of  vertical  threads,  which  subeequeutly  are 

ktied  »o  as  til  form  interrujtted  sutures.     Hofore  the  suture«  are  dmwn 

ftight,  we  ablate  the  staphyloma  as  in  Beer's  method,  and  expel  the  Ions 

Uie  eye.    Then  wo  close  the  conjunctival  wound  by  knotting  the 

\Vp  may  nlto  apply  the  »uturo  by  passing  a  Kinglo  thread  in 

all  round  the  margin  of  the  detached  conjunctiva,  in  such  a 

vmj  that  the  two  ends  of  the  thread  come  out  close  by  each  other,  and, 

«ben  they  are  knotted  together,  constrict  the  conjunctiva  after  the 

manner  of  a  tobacco  bag  (tobacc^bag  suture).     In  this  case,  too,  the 

.Bbliitinn  of  the  ritnphyloma  and  the  delivery  of  the  lens  are  not  done 

juutil  after  the  thread  haa  been  puecd  through  the  coujunctiva.    Fur, 
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after  tbe  remoral  of  the  lens,  there  is  immineut  danger  of  the  expnUion 
of  tliu  vitreous,  anil  hmice  we  ought  not  to  be  lo&iug  timo  in  iip|jlyiug 
suture»,  but,  on  the  contrary,  shtpuld  have  it  in  our  power  to  cloee  the 
wound  promptly  by  tying  ailircud  that  ha«  been  already  pasaed. 

Ablution  u'itli  the  apjilioutiim  uf  a  «utuiD  is  suitabki  for  all  cases  of 
old  gtiiphyiomata  with  thick  walls,  for  which  inei«ton  aloue  wuiild  nut 
be  sutficient 

Those  ciises  of  «taphyloma  of  the  comen  in  vhich  ft  oonsidcrahle 
ectasia  of  the  sck-m  Iiu3  develtipi-d  as  tlie  result  vt  an  iucrwisc  of  Iva- 
gion  are  in  general  uot  adapted  for  ablation.  We  should  then  run  the 
risk  of  getting  u  violent  haemorrhage  in  consequence  of  the  sudden 
diminution  of  the  previously  int'reawtd  teuöion.  For  such  ewes,  tu 
which  the  eyeball  is  increased  sometimes  to  quite  an  euormous  size, 
the  onlv  thing  feneible  is  enucleaiioH,  vnh'icii  relieves  tbe  trouhtcsoine 
symptoms  and  ut  the  same  time  also  the  disßgurement,  inasmuch  as 
an  artificial  eye  can  llion  be  worn  in  place  of  the  hideous^  enlarged  eye- 
hatl.  Fur  the  methud  of  perforining  enucleation)  Bee  the  section  on 
Operations  (g  165). 

{b)  Partiat  Staphyhnna. — In  this,  treatment  seeks  a  threefold  oh- 
jeel:  in  improve  the  sight,  to  cause  Huttvniiig  of  the  eetasis,  and  Le 
prevent  the  development  of  an  increase  cf  tension,  or  to  do  away  with 
it  in  case  it  has  already  set  in. 

Simjdf  incisimj  which  must  be  followed  up  by  the  application  of  a 
pressure  bandage  for  a  pretty  long  time,  accomplishes  its  end  only  in 
recent  staphyloinutJi,  the  walls  of  which  are  still  thin.  In  older  and 
thicker  ciuatricfs,  earijito«,  wiUi  or  without  the  operation  of  uniting 
tbe  edges  of  the  wound  by  sutures,  is  to  be  preferred.  Rut  the  most 
approved  remedy  that  we  possess  against  cfrtalie  cicatrice«  is  iritier- 
tmny.  This  shoulii  be  performed  in  such  a  way  that  the  incision  lies 
iu  the  sclera  and  a  broad  coloboma  is  produced,  rouKhing  to  the  margin 
of  the  iris.  We  do  not  select  for  iridectomy  lliat  part  of  the  iris  which 
is  drawn  into  the  cicatrix,  as  we  might  do  with  the  idea  of  relieving  in 
this  way  the  incarceration  of  the  iris;  an  iridectomy  at  this  sjKit  would 
on  teehuica)  grounds  be  very  dirtieult  of  performance,  and  often  would 
turn  out  to  be  imperfect.  We  try  rather  to  find  for  onr  iridectomy 
that  spot  which  represents  the  greatest  improvement  that  can  be  made 
in  the  vii^ion,  the  pupil  being  shifted  to  a  point. btdiind  the  mi«t  tnms- 
parent  part  of  the  cornea.  Furthermore,  by  means  of  the  iridectomy, 
an  increase  in  tension  is  prevented  from  developing,  or,  if  it  has  al- 
ready devclopcil,  it  is  done  away  witl».  Moreover,  in  cases  of  staphvlo* 
mala  witli  tliin  walls,  a  flattening  of  the  ectasia  is  obtained  by  the  iri- 
dectomy, if  the  eye  is  kept  beneath  a  pressure  bandage  for  a  long  time 
after  the  operation.  In  thick-wulled  and  unyielding  slaphylomato,  it 
is  adviBablc  to  combine  excision  with  iridectomy.  Wo  begin  by  doing 
the  former,  and  put  oil  the  iridectemy  to  some  weeks  later,  when  the 
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rmtttion  of  a  flat  cicatrix  has  tukcn  pluco — doing  tliis  in  order  to  pre* 
'feut  tlw  rencwc-d  bulging  of  the  fre»hlj'  fornic-d  cicatrix. 

1(  we  havo  to  do  with  a  piirti;il  i(ta|>!i_vli>nia  in  which,  owing  to  the 
ien;ii»t*  iu  tension,  the  sight  has  bcfii  alreudy  uilhtrr  in  groHt  part  or 
together  anDihilattK],  no  gaia  in  this  regard  can  be  expected.  Xever- 
iheltuw.  it  «ill  be  advisable  to  perform  au  iridectomy  in  most  case»  iu 
urüor  to  pn'vcut  the  further  conseiqueuces  of  the  itJL'rea«i^d  tviiMion, 
lacb  M  partial  ectjiifis  of  the  eelera,  enlHrgemciit  of  tliu  entire  eyeball, 
ic.  Of  eourae,  iriJeetoiny  can  be  pcrformttd  in  euch  na^tes  only  so  long 
u  the  Anterior  chuiiibur  is  still  existent.  As  soon  as  the  iris,  in  conse- 
quence of  the  increased  tension,  hnä  been  sqiieeicd  against  the  posterior 
gurfnre  of  the  cornea  and  ha^  become  cemented  to  it,  the  performance 
of  mJ*-ctomy  has  become  technically  impoesihlc. 

It  can  not  be  denied  that,  in  epitc  of  the  therapeutic  meana  at  our 
mmand,  the  cicatrix  in  many  cases  keeps  constantly  bulging  anew, 
e  iui-rease  iu  teuaiuu  returns  every  tinit-,  and  thus  the  ere  slowly  but 
incTitably  goes  blind. 

Adatomt  of  Staphtioma  or  tok  ConsEA.  — The  wnll  nf  the  dtnphyloma 
CDiuista  of  a  dcow,  Imifili  (■•nitririiil  tiunie,  whirli  is  travrrsc-rl  iiy  ii  frw  vessel», 
■od  often  CObtitiDi-  pi^n-nt  tmbt-ildcd  in  it.  Tin.-  thickiii-s»  ot  tin-  wall  diCTcn 
KTeatlj;  it  vuic«  from  the  tluvkru-s»  i>r  n  sheet  of  pnptr  to  u  Ihlcknts«  three 
liBM  U  great  u  tbst  of  the  nununl  cortK-a.  uiid  nwrv.  Very  ihttk  «tiipliylo- 
Ma  an  oftea  as  hard  me  Cflrti1»gv,  and  whvu  ahUti<>ii  ifi)jvTf(>nned  cuu  scnrcely 
cm  tbmugh.  Thick  and  thiu  »potn  frequf  ntly  occur  in  the  wall  of  the  samv 
UBphylnma  «Fifr».  /ID  »nd  A3).  The  antrrior  .>iitrfiicc'  of  the  ctaphrhinin  U  cov> 
rmi  ljy  a  thirk,  im'jruliir  üi.ver  »(  f|iithi'liuin,  sotuftiiupH  coiilainiiif^  epilhelial 
tW  The  poolcrittf  fcrfitc«  h>  freijuently  uneven,  on  accntint  nf  the  incqual- 
in  ihlrkmtM  «if  the  Hall.  It  i»  »^)veifd  tty  a  eciiiinfj  of  lili:ek  piKinout  (Fig. 
,  I,  Mnd  Ki^.  02),  which  U  mtthini;  Imt  the  relinul  jiif.'ment  hy«r  of  the  iris. 
,  hüwover,  ihi^  büfi  to  Ix-  dii<!nbiiltd  over  «iirh  n  Inrirc  ^»rfar«,  it  h  rarefied, 
that  the  fpiihi'liitl  rcwting  shovrs  numtrous  p^]»,  aiid  in  the  e^iuter  of  the 
ijikiDiu.  c«»nTB|'OndiiiH  to  wh«!  wiwh  once  Ihv  pupil,  it  U  oltvn  entirely  Kant- 
Through  «tdifliylomata  with  thin  wnlU  I'niht  can  he  {M»rd  by  meaos  of 
llluminnlion.  nnd  in  ihi^  wny  ilie  ))if;iDi>iiI  Ih>'lt  nitiy  lie?  dcriiuiislrnted  in 
r  living;  e%c.  It  In  l-a^t  Io  tvt-  wliv  ntpwniiiiiV  tiienibruue  t>houtd  he  naating 
the  anterior  Aurfnir  nf  tin*  ^tH|rh\loII)Il,  nnd  nc<>ccnict'e  membrane  oa  itA  pos- 
rwr  «iirrwx-,  ■ince  the  •rtiii)livli>m»  in  iim  cit-iitriwd  r^irnen,  Imt  in  iiis,  luid  rep- 
A  fl(M)t  St  whicih  llio  fftrnea  has  been  ile^tr-n <.'•).  It  is  oiily  on  Ihv  sloping 
and  the  odgeK  of  thc«ta]>hylonta,  'n-hich  ate  rormcd  of  the  remains  of  the 
that  Iwith  theae  rDembrancc  cnn  still  ))c  deiQun.-<tniterl.  Tlii.-*  in  more  the 
in  a  roiiirul  tluia  ia  a  HphcricHl  staiihylomn.  A  Kpherieal  r^lniihylunia,  in 
I*  |;nidiirtil  in  case«  vrher«  the  »idc»  of  the  perfnmtirtn  .■iliolve  off  nhnipiJv, 
lai  ih*-  ciToea  even  in  llie  irnmedinte  vieiiiity  (-f  the  ojx'ainjf  hn»  its  normal 
[nr«R.  In  thic  eii-r.  wlicn  tliL  |in.il»|iM-4]  iriK  is  driicu  out  iutu  this  oj>e&iiig, 
joinini;  cnnifal  tiAsne  taken  little  or  no  part  in  it.  The  sides  of  the  pro- 
ri«e  at  rißht  unghii  In  the  nil  joining  cnnual  RUrfnre,  nnd  thuH  a  (jplu-riral 
ijlom»  ii>  formed  (Fig.  ."iöi.  A  ciinicnl  nlaphylomA,  <m  the  other  hand,  !a 
re»uU  of  a  let»  vxtctirivo  jwrforution  '  Fig.  60>,  in  vhieh  the  portioDH  of  cor- 
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nea  formitif;  the  vrtm  vf  the  aperture  taper  down  towiird  tlie  lattf^r,  and  on  ac- 
count of  their  tliinni'it«  urc  ()riv<-D  fonrnrd  »t  tijc  Mime  time  uiih  ihc  pmUpa«d 
iri».  T)ic  fiillv  di'Velopeil  ectnHis,  therrfure,  conäists  oaly  in  it.**  (X'lilml  \t»n  uf 
uld  prolapsed  irü,  its  lateral  »lopes  being  in  Iruge  p«rt  formed  uf  the  tapering. 
protruded  ornvB  (Fig.  63>.  For  thi»  reason  tlic  ectibtia  does  not  rise  abniplljr 
from  thu  L-uriien,  hut  presonts  a  gradual  slope  rrom  it»  niai;giD  up,  so  that  i 
conical  ttlinpe  \a  thiiu*  glvvn  to  It. 

!ti  Mtaphyloiika  the  irh  persiüilH  hh  an  independent  utructure  onlr  in  camea  in 
whii^h  ut  leflfft  u  jHut  of  Ihtt  pttjiil  has  reiiinintd  f:«-;*,  i^o  tliiit  the  iiiilerii^r  «nd 
ponterior  chiuiibcre  can  contmUDicuic  through  it.  If,  on  the  other  luuid,  the 
entire  pupilltiry  horder  hn-i  l>et<n  inrorporaled  in  the  rirjitris  (iteeltitio  pupilln>i, 
iiicr«n.sfi  of  tension  sets  in.  and  us  tiie  in»  is  eunHetguetitly  pushed  TurMard  right 
up  to  the  cornea  {Kig.  Gl),  ihe  shallow  anterior  chaiuber,  which  was  prvstmt  «t 
the  out#üt  (Figü.  G8  and  60,  r),  diiwpiiear».  Then  the  Iri»  become»  more  Md 
tDtiru  intirnntF'ly  adherent  to  the  conieü,  and  becomeft  constantly  thinner  and 
thinner  A;i  a  renull  of  atrophy,  bu  that  at  last  scarcely  anything  of  it  but  the  pig- 
ment [aver  remains  to  cover  the  posterior  surfuee  uf  the  stuphyloma  (Kig.  «2). 
In  sueli  K-navf,  even  when  the  inargiiinl  fnirtion^  of  the  cornea  Hrc  i^till  KuiiH.'n'bat 
tran^iparent,  the  performauce  of  an  iriJ>(K:tomy  bus  become  technically  impos- 
sible. 

Aa  tho  «nteritir  ehiimber  becomca  shallower  the  posterior  liecomcs  deeper; 
in  total  )tt:i])h,vlomiit!i,  the  whole  large  space  between  the  posterior  surface  of 
the  Htaphytoiiin  and  the  lens  U  tu  lie  looked  upon  a»  the  poHerior  chamber 
(Figs.  SUand  tti). 

The  cUi'rrjf  övii^  sufTcramniulyon  account  of  the  incrrose  lo  tenatoD.  which 
cauM.'«  it  to  «trophy,  especially  if  an  ectJwiB  of  th«  «cleru  develo|Mi  in  the  ciliary 
region  (stupliylonia  ciliare).  Furthermore,  the  ciliary  pro<x<we«  are  scimetinies 
very  Htrougly  pulled  U|}on  by  thr  ähert  of  the  xooula,  and  are  tkos  ekm- 
gatcd  (f.  Fig.  50). 

The  irmt  very  frt^qiiently  siifTors  changes  in  Ihc  caae  of  atnphytomala.  In 
total  HtJiphylumata  it  i»  olteii  entin-ly  wsnt^tg,  lieeiiiiKc  il  ha.t  been  dlMcharged 
from  th«  «ye  through  the  pupil  at  the  time  when  a  liu-ge  perfonnion  exltied. 
If  the  lens  'm  litiM  ])re.8ent  it  fretiuently  Mhuw."»  altemtioQs  of  poflltion,  being 
tilttiil  in  non^iecpience  of  the  unei|uiil  bulging  of  the  staphyloma.  Sometimes 
w«  find  it  purtinlly  adherent  to  the  staphyloma,  or  it  vibraiea  with  the  inovt- 
ments  oT  the  eye,  beciiuiL'  of  the  atrophy  of  the  utretche«!  xonula  of  Zinn.  The« 
altenitiouN  in  tlie  leiix  favor  the  develupniL-ut  of  an  inereaüe  in  len!>inn:  for  this 
reiuon.  after  performing  incUion  or  ablation  of  the  iitii])hyloma,  ne  reniuve  the 
leiiH  from  the  eye.  Very  frequently  the  lens  ia  ri'tidered  opntpic  either  in  toto 
or  only  at  its  anterior  pole  (anterior  polar  calaniet,  /»,  Fig.  IW)).  In  some  few 
caws  we  may  find  the  lent»  grc-atly  diminished  in  size,  or  even  atirunkeu  into  a 
mere  membrane  (Fifj.  <l2j. 

Tliu  tttffmr  part»  uf  the  eye  also  suffer  from  the  increase  iu  t«nHion.  Exca- 
vation of  the  optic  nerfc,  atrophy  of  the  retina  and  cborlold,  and  fluidity  of  the 
vilrt^ou»  may  develop. 

As  a  rule,  the  increniee  uf  tension  resulting  from  fitapliylrmt»  develops  qnile 
gradually.  But  »oiuelimea  protrusion  of  the  eieatrix  and  incrt^aw;  of  tension 
tnke  platte  simultaneouHly  and  tn  a  tufltffn  faKhinn,  a»  the  following  exampl« 
mu,y  itlu.'<trateL  A  person  Iih"  had  un  ulcus  »mtih'«!' which  has  destroyed  the 
cornea  in  its  ceutnil  part.     Under  suitable  treatment  the  prolu)>3cd  irüt  i^  Ut 
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it  hiuisfnnnntion  into  a  tint  f  iciitrix.     Then,  one  moming  ibc  («fttieat 
of  vtolf'iit  piuii  which  Una  t>uil<h>til}-  develii|H-c]  in  Lti«  cyo.     After  re- 
ihe bwodag«  wc  fiud  the  e;e,  wliU.li  the  dsy  beloro  wiu  utmost  Tree 


ria.  Ml 


ria.  SI. 


rin.  83. 
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Pkm.  WMGt.    Duvn^imicvr  nr  a  Totai.  C'<i!<trAi.  tfrirtiTuiiu.    MiiKiitnM  8  \  t. 

Fm  60 —A  iNm-  ntrrr  hiu  ilrMrojr«^  Ibr  (v^ilml  [■Ml.hin«  o(  Ih«  «wrn««.  I(\t<i  the  afwrtiirr  trft 
»■•■  iiw  i^<r.,i,<ii.  .11  uniinrta  tw*  IrU;  on  ilir  Hyhi  «liHf-.  r.  pmwiitliiK  ot'\y  ill  inii-nllur)  Itur- 
i>-fl  mf,  I.  It  tonnHarritil  iirnlniNv  A  icmr  riuu»,  r,  cnniproicil  of  t-<'ttrij- 
1  rpitH-tiii,  and  d«irMlw.  fliU  it»'  ]if-rri>rnrl'in  «nd  onvcr*  llic  ripmu-il  irte. 

T  .:j'MU-r,  1-,  ill  Trrj-  shalliM.  uul  »•'vi-rtlii'l««i  llw  puslrrlor  flininlii-r  lim  t>»- 

r-m.^  •i.uii<>ufi  ttß,  »-I'll,  broauM-  ihf  k'liii  IS  piiHhci]  f(irwBn).  Morv<>«iT,  the  Uiiit,  uwIhk 
In  ttir  rr-lnxntif-in  »r  Il>v  ziwiilA.  ha«  on  ln>-rri««M  riirrnltirr. 

fto  •(  III  i-l'i..-  '.f  111"  iirKJaiiuKl  Iris  ■  »omf-«  liNi  iifUilifrnnl  iicMrh«aili-vp1i.>[iri1.  «htoh  is 
Iblniii-  '  ;ti  whii'h  U  Itirlmlr^l  Ihi-  nilltif  |iiiuitlar>'  nuuvbi  "'  tin-  Irin.    In 

r<in*v  I'lipillifllii- wlioli-  IrU  liii»  iH'eti  [•iiklieit  Rinrard  rlc'»  >i|>  Atrnlun 

»hpo  i.jr  ohaipibfT  Im»  OiBaictanil  ftiiil  111*  prrtrrfor  t-l)uni'"-i'  >iiui 

l)>^-<'ji<'  '    (li-H|rr.     Thi-  l>-iiB  tiB*  ivacqutrMi  ItM  normal  kImi.ip.  nml  hhun 

(■-Kill'  '  <r  irn  t^inioiii  lAj'<-ra  and  wrinklini;  ot  Cbp  uiu-rinr  captnilv  In  Ih« 

rrgtiii.  it  ht   lli<-  |>ll|ilt,  jt 

a  «MT  r   Ihr    rii»r/liiAl   pirti.iiwrf  IW  i-orni-«.  wlitrh  Huw  fi)nti  tlir  ulniilntt 

I   1    ,     •«i.turaiHH-,  ftnil   »liii-li  «n-  ii'il  «rjiAMInl  l-v  nny  xhArfi  In f  •!*- 

juu  friuu  Hut  o'lilial  I'li'nrrU.  On  (tit-  tiiflil  niiti-  I'f  Iht*  itrauliiu-  ihr  Iris  can  »till  Ir 
«int, aUin«i|;h  r«.«l  mthr-rml  f/i  the  i.-i->ni>-a  «ikI  irn-atly  alnij'hli'il.  On  llic  left  HJOe 
lüMlaK  i*  l«n  oir  the  Iri»  l>ul  llir  ivlixnl  |il|fm>'iil  Inyrr  ciMilnt;  Ihi-  |h»t>-rii>r  wiill  iif  tlip 
MapbTlotna.  Tlw  nnll  »f  Ihf  MLa I'll)'!' >[ lift  utixiv«  vnriiKj*  |ir<>iii)i'.'riUK.i-6*.-uuM-(1  liv  ihf  niu 
«aallMtraw  m  i.-iiM.>n  Thr-  riirirt-M  .f  rh--«-  <■  dDinhi)  .llncntly  in  fmiii  of  t>ir  rllliii7 
liudy,  tvp*^-«^')«  a  tH-;;liitilii|{  i»IiT<-i(l'ir>  aljiiiliyl-iiiia.  Tli>-  i><>«1<'r»nr  cbatnUT  i*  ri-ry  ilrop, 
thr-rllurTb^ly.owiiii;  tnair<t[>hv.  Im  itiittraedöut.  anil  the  li:naüimhruii)u.-u.  flatlUu-acaka, 
sut  |«vaPMU  a  (-aianilAf  ihlHtfnin»:,  i'. 


Mfonrn 


from  IrritAtlnti,  now  the  Mitt  of  &  dtiKkj  rlHiir)'  iiijertinn.  The  rimlHx  in  bulged 
fonrnnl  in  thf  farm  ot  »  cone,  und  the  iinterior  chnmber  i«  very  »shallow,  or  is 
»llOilT<h«f  alx'lifhfd.  Ihtjiuim.-  tht-  im  in  jirewwd  ii4i:AiiiMt  the  coritea.  The  Intlcr 
dull,  und  cm«!!  Im-morriingeB  arc  visil'le  in  the  cif«trlx  or  in  tlic  unierior 
IxT.  Th*"  rje  in  linn),  and  verj'  sensilive  to  Ihr  tmirh.  An  pxl(>rnnl  raUM 
Bot  this  ^uddi-n  chmijre  in  the  com«  of  healing  in  pcnerally  not  discovcrutle. 

Tlw  itjifnititiu  tttr  total  <:t.iph>')oRia  ia  prrfumu'd  nn>st  frequently  l)y  tnakinff 
•a  nblattoti  nitit  cijnftecutive  «ulure  of  the  roiijitnirtivii,  tn  Ihi«  uutv  il  rery 
«flvQ  luppcos  thm  Home  day«  after  the  o)M>nition  the  conjunctival  eiilurc  pive» 
■,  and  the  ^^P  '*■''  ^7  'he  removnl  of  ihe  staphylnmn  comefl  to  *-iew  with 
u»  haD;nn[;  nut  fmm  it.  Since  lliin  mxp  cluse»  Init  very  ^]owly  hy  ricA- 
tion,  th<~  prucct«  of  bcäUtig  it  very  much  procnwtcd,  and,  furthermore,  p«D- 
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ophthaltiütie  may  result  from  purulrnt  infecHon  ot  the  projecting  vilreou«.  To 
prevent  Tlii»,  iin<l  to  olitiitn  the  sccurcst  [»»«'i'jli'  flnsiirc  of  tbn  wound,  wc  m»y 
prui-t-vt)  HH  fulluw}^:  Aftv-r  mukinf^  tlic  circular  iiiciKiDii  in  llii- conjunc-tiva.  but 
before  rcnii>vin}(  the  »>ta|>hylonia,  wv  carefully  sera)»«  away  tbc  linilfUi»  and  alt>o 
rite  cpithoiium  at  the  edirr  of  the  Rtaphyhmia,  since,  (Kherwisi-,  if  tlir«e  «ir- 
ftti'pH  »re  left  L-ovcrptl  nitli  (.'pitliflium,  thu  ctiDjuiictivu  that  is  Hswed  o%Tr 
thvDi  will  uot  adhert;  to  them.  Then  we  rcmorc  the  xtaphylooia,  Icnviug  ab«)\T 
Bnd  beWw  a  uurn)w  rim  of  niar;;iu  thmujfh  which  «re  psiwi-d  lln;  sulurvs  that 
cluMC  ill  the  ^np  iti  the  cvübitll:  and  hi^t  »f  nil  tliu  oonjurctiva  tM  drawn  uvtr 
the  wound  nni  united. 

In  Am.il[,  jtArlial  stiipUylumala,  which  ito  oflcn  defy  nil  attrmpts  at  curp,  I 
have  got  fuvoraUIe  results  by  trtinfyl'iiitativti  qJ'  tht  eontfa.  1  remove  the  i-ctiUic 
cicatrix  with  the  trephine,  »nd  then  can-^fully  vxcine  the  Iri»  at  tht-  edf,'<rs  of  the 
opi-fiing,  «o  that  it  nu  lonjjer  n-nwins  wmnected  with  tlip  rornea.  Then  I  plarp 
in  the  gup  au  viiimlly  lar]>e  piece  of  coruia  taken  from  a  just  euucle^led  hinniui 
rj*.  Otoerally  thU  pifct-  liccomcs  well  incorpomtriJ,  and  cren  if  after  iticor- 
ponttlon  It  hiiliHeiiuently  hcciimr»  opmjttp.  the  ulijet^t  thai  it  wai  intended  tu 
su'MGrve  IB  ocverlhele»  uhtaiuud,  in  ihat  the  Hluphjloma  i^  icpliLCol  Ity  a  tlat 
cicatrix  Dot  iidhcnrnt  tu  llic  iris. 


2.  Keratectania. 

48.  Br  kerateotBtiia  we  ntiderstand  a  protnieion  of  the  cornea,  whitrh 
miikes  il»t  iippeirrance  afU-r  iiilluinniHtion  of  tho  latter,  without,  how- 
ever, any  perfonitiim  liuvjtig  taken  place.  The  protnisioii,  therefore, 
in  thi»  caae  «onttista  of  cnnicul  tiasui?,  incoiitrailisliiictioii  to  Bta])hyl(v 
mata,  in  which  it  is  fnnned  of  ihe  tissue  of  the  iris.  From  eciasiub  of 
the  cornea  of  nini-inflaniniHtory  origin — i.  e.,  keratopomis  aud  korato« 
gloliiiA — the  inn^immatory  ectasia  of  the  cornea  i(t  {listinguishod  by  the 
fuct  that  the  bulging  portion  of  the  come«,  in  couscquencB  of  tho  in« 
flamination,  is  oparjiie. 

Inilanmiation  pi-odtieos  prntrusion  of  ilie  cornea  by  thinning  it  or 
by  softening  it.  It  protliiccs  protrusion  by  thinning  in  tlioee  cast's  in 
which  an  alccr  of  the  cornea  has  dc-stroyed  the  suiK-rfieial  lamella?  of 
tho  hittorto  such  ftn  extent  that  the  imsterinrhiJiielliH  ore  no  longerahle 
by  lliouiBclves  to  offer  resisliinrp  to  the  inlra-uciitar  pressure  {kerateciaata 
ex  tikfr^,  Fig.  U3).  If  all  the  layers  as  far  as  the  membrane  of  Dus- 
oemet  have  been  deatroyetl,  a  hernia  of  this  memhrano  (keratoeele)  is 
produced,  which  may  oieatrize  Jn  this  iH^btlic  form.  In  tlijg  case  this 
boruia  persist^j  aa  a  perfectly  tmncparent  veoicle  which  projects  above 
the  fturface  of  the  cornea,  and  nhlolt  U  >iurroiindei1  by  an  opaque  cica- 
triciiil  ring. 

Ectaßis  of  the  cornea  may  also  take  place  becanee  of  a  so/tmiiiff 
that  results  from  inflammation.  Under  this  lioad  belong  tho  teratrc- 
tasin  e  panno,  whioli  develops  when  a  thick  pnnnns  penetrate«  pretty 
deeply  into  the  cornea  proper,  and  tho  keratcctasia  following  paren- 
chyniatuus  kcrutiiis.     In  tlicsu  caisüs  tho  uoruea  protrudes  as  k  wbolo 
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rnntl  nniformly,  wbile  in  kcntcctosia  ex  nlccrc  it  is  generally  oqIj  a 
lociü  pnitrutiion  thut  oxiuts. 

A  coiist'tjucneo  common  to  all  iiiflaniniatury  ectasia*  of  Lhu  (xirnen  is 
ihat  the  protruding  portions  havo  very  little  pover  of  regaining  their 
transparency.  Accordingly,  the  jirognoais  for  vision  in  jmniiUB,  kpra- 
titis  pareiichymatosa,  etc.,  must  be  regurded  as  essentially  more  un- 


PiO,  n  -  KuutKiTTuiA  tx  I*u-K|K.    HmcnilWd  S  h  1. 

ft  tUlDed  «Mill  tmlvlng  rii-oirU.  .V.  y  iIMIdk"'^)*'''  trvut  the  Hurri>uiullti|[  oonnal  corucA  br 
lu dcfuwrrtfiKtarr  Tlt>-  ciiIiIh  hunt,  •,  i-tir  It  in  ihk'lti'tw-ii,  «lilli-  ib>«iiiairti  nii-inliruir. ft, 
hi  nuitluiclB  UtlM  III»!!  I  hi  il.f  lilt»'!  Itsiiii.  |i*-Hvir>i^['t>  iiH-iii)]ij>ti>'.  if,  aliiuK  «Kli  It»  v|)liJ>^ 
ItaiM,  te  **«f]r vbrrv  t**M-tii— a  pirutif  ib4t  Üiu  ulci-r  hui  um  pcrfirratril. 
Urorable  as  eoon  aa  protrnsion  of  the  coroQa  bIiowh  iisiOf.  And  in 
idering  tbc  prognosis  we  must  t^iko  into  account,  l>eaideB  the  opac- 
iy  of  the  bulging  cornea,  its  altcrntion  in  curvature  and  the  resulting 
alteration  of  refraction  of  the  eye.  Somctimeg  keratcctaeia  is  followed 
by  ionrrase  of  tension. 

TrratmfHt  is  powerless  against  a  fully  developed  keratectaeia  ;  it  is 
attcnili-d  with  success  only  when  there  is  a  question  uf  cnnihatiug  a 
protrusion  that  is  in  process  of  development  Thn  means  suited  for 
this  littler  pur[iosc  are  repeated  punctures  of  the  cornea  with  the  snb* 
sequent  application  of  a  pressure  bandngc,  and  iridoctoniy.  Verysmall 
ectasia:',  aa.  for  exani]>le,  small  keratoc«les.  we  may  perforate  with  a 
cautery  point  and  then  induce  the  formation  of  a  Hat  cicatrix  by  ihe 
long-continued  application  of  a  presenre  baudugc. 


S.  Keratttcrmua. 

49.  Symptoms  &nd  Course. — In  keraioconns,  the  central  part  of  ihe 
cornea  very  gradnally  and  without  inflammatory  symptonia  begins  to 
bulge  forward  in  the  form  of  a  cone.  At  first  the  cornea  is  perfectly 
transparent,  ami  its  peripheml  portions  keep  their  nomml  curvature. 
Accordingly,  the  bulging  forward  of  the  center  of  the  conica.  as  long  aa 
it  has  not  advanced  too  far,  is  recognized  only  by  the  diminution  in 
size  which  the  corneal  reflex  presents  in  the  central  [wrt  of  the  cor- 
nea. In  the  8n)>9equent  course  of  the  disease  the  bulpn?  of  the  center 
eonaUntly  iuoreases,  and  the  jienphoral  parts  of  the  cornea  are  also  in- 
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volved  in  the  conical  projection,  so  that  we  can  perceive  the  conn 
shupe  of  tlm  cornMa  ut  a  gliiin»,  especiallj^  when  we  look  ut  tho  eve 
from  the  side.  Fiually,'thc  ajiex  of  the  coue  becomes  o|iuf|ut;  mid  its 
surface  uneven. 

To  the  patient  the  disease  makes  itself  apparent  only  by  the  di»- 
tiirbatiee  of  vision.  T)ic  evo  bwonurs  iij^pureiitly  myopir,  so  that  all 
objects  have  to  be  brouj;hi  up  very  close.  S'ovcrtholeas,  perfectly  sharp 
vision  \A  not  attainablu  by  ineanei  of  sphenc^tl  ooncare  glasses,  because 
tho  bulging  uf  llie  i'r)riii!U  \ä  not  sphüi-Li'^il,  but  I'liiiieal  (liyjierhulic). 
ii}'  the  dovelopineut  of  the  opacity  iic  the  apex  of  the  conv  the  visual 
power  is,  of  conrse,  stilt  farther  reduced. 

Keratoconus  is  a  rare  disease,  which,  as  a  rule,  affects  both  eyes.  It 
begiiiit  for  the  moet  part  between  the  twelfth  and  the  twentieth  year, 
develops  very  graduaUy  in  tho  courso  of  yeare  to  the  height  above  de- 
scribed, and  ultiiualely,  äooncr  or  later,  comes  to  a  stuudätill.  A  sub* 
aidorcc  of  the  ectaais  i»  not  observed;  but  ulceration  or  rapture  of  the 
cornea  is  not  obaervwl  cither.  \or  does  int:reiise  in  tcnsion,  which  so 
■fre^jucnlly  develops  in  inllniniiiritory  ectasia?  of  the  cornea,  occnr. 

Tho  atiijie  of  the  protrusion  lies  in  a  progressive  thinning  of  the 
eentrai  portion  of  tlie  cornea,  which  consequenUy  gives  way  before  the 
intra-ociilur  pressure.  By  whiit  means  this  thinning  is  produced  is  un- 
known. 

Treulnicnt  can  point  to  but  slight  results  in  UUa  disease.  In  recent 
cases  that  have  not  yet  gone  too  far,  we  may  try  to  put  a  stop  to  the 
process  by  thorough  protection  of  the  eye,  by  general  corrolwraiive 
meafiiires,  und  by  tho  long-continued  inatillutioii  of  a  niiuiic  (cseriue  or 
pilocarpine).  The  marked  contraction  of  the  pnpil  thus  product 
lowers  the  tension  in  the  anterior  chamber,  and  thus  lessens  the  Btrain 
ini))osi'4l  upon  the  attenuated  cornea.  A  few  cases  have  been  thus  put 
a  slop  to  (Arlb).  Finally,  a  series  of  methoils  aims  at  the  subatitntion 
of  a  resistant  cicatrix  for  the  attenuated  apex  of  the  cone.  For  this 
purp<i.!e  tho  lattor  is  di-stroyod  by  excision  or  by  cautcrizatinn.  Since 
the  corneal  cicatrix  thus  obtained  lifs  directly  in  front  of  the  pnpil,  a 
displacement  of  tho  pnpil  to  one  side  by  means  of  an  iriileccomy  is 
afterward  usually  retjuirod. 


4.  KercUoylübus. 

50.  In  keratoglobns,  tlio  cornea  as  a  whole  is  lai^cr  than  normal. 
Keratoglobus  is  but  ouc  of  tbo  symptoms  of  the  general  enlargement 
of  the  eyeball  that  constitntes  hydrophthalnuLS  (buphthalmus).  and 
for  this  reason  refurouco  must  bo  mudu  to  thu  latter  diseaM>  (§  83)  for 
its  description. 

Dy  many  authors  the  exprwsion  Btaphylomn  comeff  \*  employed  in  a  hrojtiW 
sense,  and  ntl  ccjiaüUv  at  Wm  curucu  ore  dcsigauled  undL-r  this  name.     In  that 
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1  forthrr  divUioD  of  the  torm  is  mnde  by  dirtiiigui'shing  the  trBUBiwtvnt 
eianitv  (>r  thi:  coroni,  kL-nituconuM  and  kcnituglobus,  umlortlie  name  of  sluphy- 
Umw  fM'llucidutn,  from  dcatricüü  AtajihylonuitA  and  from  korat«ctiisiK. 
^_        lo  X'wnil^wmiu,  tlie  tliinniog  of  the  corDcm  nitliin  the  an«  of  the  conical  pro- 
^Mnuioo  can  be  dviautulmtcd  bj  the  case  witti  which  the  spex  of  th«  cone 
^Koui  be  dimpled  b;  uenos  ot  «  »ouud.     ADiitomicuI  examiDatlous  alM>  havt; 
BdrtnoDstrMcd  that  th«  cornea  mu;  be  roduccd  in  iU  center  to  n  third  of  it» 
Ditmul  lhi<-)cnc«i  fWagncr,  Hulk«-).     A   ki'rat(>c4)nu>i  of  slight  degree  ma;  be 
mdiljT  ovt-rl(M>kvd,  siuc«  tbu  curuea  in  ptirfH.-tly  Irauspartrtit.     Thv  dlftgtiosU, 
bowfver,  can  bo  made  even  in  the  earlivr  stage»  bj  examining  the  romval  re- 
flex,   pontculorl;   if  we  ii»o  Plucido'«  kerstvecope    (§  I4S)  for   the  puqioae. 
Afraia,  if  wc  illumlu&t«  the  pupil  with  the  oplithalmoscope,  we  mc  in  the  red 
Aetd  of  th«  former  an  annulur  nhndow  which  ia  particularly  dark  at  one  spot; 
lliiä  spot  Khifl»  with  the  muveiiit-DLti  of  the  uiirrur. 
^K        lu  high  degreea  of  keratocoDUs,   in  which  the  apex  lit  already  opaque.  Uie 
^■distinctioo  fnmi  n  kermtectaRia  following  a  central  ulcer  of  tho  cornea  i»  often 
^Bvery  difficult.     Wc  muiit  then  take  into  oonHidnratinii  the  condition  of  the  oilier 
^■eyc.     Id  kermloctfniut  we  almost  alwaya  find  the  second  eye  diiMnu>ed  as  well, 
although  not  ordinarily  to  the  uinc  extent;  while  a  central  kcratcctsain  could 
^_oaly  by  a  rare  accident  Iw  preitejit  at  the  Dante  time  in  both  eyc)>. 
^H       Kcntocunu«  affeda  the  female  nioni  frequently  than  the  male  eex.     Tho«o 
^nttedtrd  by  it  oot  only  »ce  wor»e  in  the  line  of  direct  vinoa,  but  their  indirect 
^■TidoDia  also  impaired,  aince  the  rayä  which  enter  tho  eye  through  the  Ride»  of 
tba  OODe  am  ver}'   irregularly  refrucled.       The    conaequence  of  this  ia  faulty 
orientation  in  ([oing  about,  such  a«  is  not  present  In  simple  myopia  even  of 
»erj  high  dcgn«  (Arlt).     A  moderate  improvoment  of  vision  can  generally  be 
^^  Obtain'^1  hy  the  wte  of  alrong  ranoire  spherical  glasses,   either  alone   or  com- 
Hbiurd  with  concave  cylinden.     In  many  cams  the  hyperbolic  glasM«  propoaed 
^■by  lUchlmanD  do  ffood  service.     With  thcwe,  the  patient,  to  aee  clearly,  muat 
^Klook  juat  in  line  with  tlie  optical  bxih  of  the  gtaia;  they  oaa  not,  therefore,  be 
tBvd  fuf  fidelong  vinion,  and  coii»«i{uently  not  for  going  about.     The  same  ia 
tnie  of  th«  ftVDOpnic  aitertiire,  which,  hi'ld  in  the  patieut'a  band,  close  befon; 
^ftliia  eye,  lactUtutea  the  rucoguitiou  of  »mall  object«,  nuch  aa  fine  print. 

TruoR«  or  thk  Cobxra. — Tumon  rbnt  develop  [irimurily  in  the  comtu 
fti«  anuiiig  thtt  greatest  of  raritiea.  laolated  infitanccü  of  primary  papilloma. 
fllmitil,  myxoma,  and  sarcoma  of  Ih«  (x^rnra  have  iR-en  published.  The  rar- 
ciiioinalA  and  »arcnmata  which  not  infrequently  are  observed  upon  th«  c»»mea 
do  not  originate  there,  but  in  the  adjacent  conjunctiva,  and  in  fact  generally  in 
IhB  limbttti.  These  tumors  have  been  alrendy  concidered  under  the  head  of 
dlMMM  of  the  conjimctiva;  iwt  alao  has  been  the  dermoid,  a  congenital  form  ot 
tamor,  aituated  |>artly  upon  the  cornea,  partly  in  the  conjunctiva. 


CHAPTER   III. 


DISEASES  OF  THE  SCLERA. 


ASATOMY. 

51.  The  sclera,*  together  with  the  cornea,  forms  tlie  fibrouB  enve- 
lope of  the  eye,  the  shape  of  which  ia  nearly  that  of  a  sphere  having 
a  constriulion  corresponding  to  the  base  of  the  eonica.  The  mean 
diameter  of  this  sphere  (lenf^th  of  the  axis  of  the  evo)  amounts  to 
twenty-four  millimctrce.  The  sclera  is  thickest  in  the  poflteiior  seg- 
ment of  the  eyeball,  where  it  has  a  IhiclcTieAä  of  alwnl  one  iniMimetre. 
It  gradually  diminishes  in  thickneaa  auttriorly,  becoming,  however, 
somewtmt  thicker  in  the  most  anterior  segment,  because  here  the  ten- 
dons of  the  recti  mnacles  become  fused  with  and  reinforce  it 

The  histological  structure  of  the  sclera  is  very  eioillar  to  thai  of  tha 
cornea.  The  sclera  consists  of  fine  Gbrillte  of  connective  tissue,  which 
are  united  into  bundles.  These  niii,  genenilly  speaking,  in  two  direc- 
tion»— from  before  backward  (meridional  fibers),  and  in  a  direction 
concentric  with  tho  margin  of  the  cornea  (oircular  or  equatorial  ßbers). 
Hetwcen  the  bundles  arc  found  lymph  spaws  whiüh  are  in  part  lined 
with  flat  cells,  thus  forming  an  analogy  with  the  system  of  lymph 
«[Miccs  and  tho  corneal  corpufidea  of  the  cornea.  The  tisane  of  the 
Bclora  and  of  the  cornea  are  hence  verj'  similar  to  each  other,  and, 
moreover,  at  the  corneal  margin  pass  into  each  other  without  any 
sharp  line  of  demarcation.  Tlipy  arc  ehiofly  distinguislied  hy  the  ar- 
rangement of  the  bundles  of  Übers,  which  is  much  more  regular  in  tho 
cornea  than  in  the  sclera. 

The  sclom  also  contains  br«nch»-d  pigment  cells,  whicb  fnrthe  most 
part  arc  met  with  only  in  its  deep  layorä  and  also  along  the  vessels  and 
nerves  that  traverse  it  In  the  living  eye  we  often  perceive  the  pig- 
ment in  tho  «pots  where  the  anterior  ciliary  veins  emerge  from  the 
Hck-ra,  these  spob?  appearing  as  small  brown  dots  npon  the  white  mem- 
brane. Sometimes  we  find  in  the  huniun  eye  larger,  slate-colored  or 
light  violet  spot«  upon  the  sclera  due  to  an  abnormal  pigmentation. 
Such  pigmentation  as  this  is  the  rule  in  many  animals.  If  the  sclera 
is  thin,  the  pigment  of  the  subjacent  chorioid  is  seen  as  a  dark  snb- 
sLance  shining  through  it.  In  this  case,  which  occurs  especially  in  chil- 
dren, the  white  of  the  eye  has  a  bluish  tint,  like  thin  white  porcelain. 
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Tbc  sclcni  is  ir&\*er8cd  by  ve«s<>1fl  and  nerros  wliich  |>cnctrat4}  into 
the  interior  of  the  eye,  but  has  itself  very  few  vessels.  On  the  other 
hsn<j,  there  are  uamerous  vessels  cootalned  in  the  8o-call(K]  episcleral 
U«uc,  that  looM  connective  tisäue  which  envelops  the  sclera  and  in  t)i^ 
anterior  s^ment  of  the  eye  attaches  the  conjunctiva  to  it  In  ihe 
posterior  «^tnent  of  the  eye  the  optic  nerve  passcfl  through  the  solera, 
which  here  apparently  has  an  aperture  for  the  passage  of  the  nerve 
(foramen  eclisra-).  In  reality,  however,  the  inner  layers  of  the  sc'tera 
are  coniiuucd  as  the  lamina  cribroKa  through  the  foramen  sclcrte  (Fig. 
9;  for  more  precise  particular«,  sec  g  UM). 

1.  Ijiflamuatiok  op  thk  Sclera. 

52.  Inflammation  of  the  sclera  (ecleritis),  -«rhich  belongs  among  the 
rarer  affections  of  the  eye,  is  always  limited  to  the  anterior  segment 
of  the  sclera,  lying  bctwccD  the  equator  of  the  eyeball  and  the  margin 
of  tlie  cornea.  It  Bomctimes  affects  only  the  BUper6cial  layers  of  the 
•clen,  aometimes  the  deep  liivere  aUo.  In  t)te  Brst  case  the  disease 
niu  it«  course  without  entailing  any  injury  u))on  the  eye;  but  in  the 
tocond  caae  It  is  dangerous  to  the  sight,  inasmuch  as  the  inflammation 
panes  from  the  sclera  to  the  other  membranes  of  the  eye.  It  is  henco 
of  practical  importance  to  di^tiugiiUh  Letween  a  superticiid  uud  a  deep 
form  of  the  diseaae  (episcleritis  and  scleritis  of  authors). 

If  {a)  Superficial  Form  of  Sclerilin  {EpitcUrili»). 

This  form  makes  it«  appearance  as  a  focal  intlaramation,  a  circum- 
■cribcd  inllammatory  nodule  forming  in  the  sclera.     At  the  affected 
■jwt  the  sclera,  owing  to  the  deposition  of  exudate,  bulges  out  in  the 
form  of  a  boss«  so  that  a  prominence  which  is  sometimes  flat,  sometimes 
inora  acut«,  and  which  may  reach  or  sur|taiis  the  size  of  »  Icniil,  is  found 
here.    This  i«  traversed  by  vessels  which,  because  dcM?ply  situated  (cpi- 
•cleml).are  violet  in  color;  and  it  is  immovably  attached  to  tlie  sclera, 
while  the  conjunctiva,  though  to  be  sure  injected,  can  be  moved  about 
frt-rly.     The  no<Iule  feels  hard,  and  is  soniPlimes  very  wnsitive  to  the 
^k((itich.     Except  at  tlic  pile  of  the  nnduln  ihe  eye  rnay  be  pp^f^?c^ly  free 
Hfrom  injection.    Tlie  subjective  disturbances  vary  greatly  ;  frequently 
Htbo  disease  Is  associated  with  bnt  slight  discomfort  for  the  patient,  while 
in  nlhpr  cases  very  violent  pain  is  present,  whiali  fur  a  long  time  de- 
prives the  patient  of  sleep. 

In  ih#  sabFe<]uent  conrne  of  tbe  disease  disintegration  and  nlcors- 

[Ünii  of  the  nodtdes  never  otvor;  on  the  contrary,  tliey  always  di*ap- 

br  resorption.     After  the  inflammation  ha«  remained  at  its  acme 

some  wcekp.  the  nodule  graduutly  flatten»,  becomes  paler,  and  at 

mglb  di««ppe»ni  completely,  after  lasting  altogether  from  four  to  eight 
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weeks.  Sometimes  it  leaves  no  tnice  behind  it;  oiore  frequently,  hov- 
ever,  at  the  s^iot  where  it  was  siLuutud  a  slate-colored  patch  is  left,  and 
in  the  siinie  place  the  sclera  appears  somewhat  depressed  and  the  con- 
junctiva is  cloaely  adherent  to  it  (cicatrix  in  the  sclera).  In  other 
respects  the  eye  siiffers  no  after-iDJtiry  from  the  iiiflrtmmutioD. 

Scleritis  is  peculiarly  prtine  to  rcaiT.  The  disease  may,  to  be  »an, 
«top  with  ono  or  two  utlacks,  or  years  inny  intervene  between  the  al- 
tiu'lts;  but  iu  other  cases,  scarcely  has  the  Hrat  nodule  disap[)eared — 
nav.  even  the  first  one  may  not  have  disappeared — when  a  si^ond  one 
appears  upon  another  portion  o{  the  sclerik  Sümetitnes  the  dJBeas» 
does  not  cease  until  nodules  have  developed,  one  after  another,  in  the 
entire  oirciini corneal  space,  ami  at  length  a  zone  of  gniy  diMioloralioo 
is  risible  entirely  surrounding  the  euruea.  By  this  time  the  diseaw 
has  exhaitfitcd  iti^elf,  sioce  a  new  nodule  does  not  generally  derelop  in 
the  spot  where  another  was  aitnateil  before.  But,  before  it  lias  gotte 
as  far  as  this,  aoTcral  years  may  have  elapsed,  during  which  the  patient 
with  hiU  brief  intcrrnpiions  ia  annoyed  by  attacks  of  inflammation. 
Ill  addition  to  this  the  disease  very  frequently  attacks  both  eye».  The 
prognosis  of  the  superficial  form  of  scleriiis  is  henoe  unfavorable  io 
respect  to  the  duration  of  the  diseaae;  while  with  regard  to  the  final 
outcome  it  must  he  stated  as  favorable,  becunse  the  iigefulneKS  of  the 
ovo  for  vision  suffers  no  impairment,  even  if  the  process  lasts  a  long 
time. 

Superficial  sclcritis  occurs,  as  n  rnlo,  only  in  adults,  and  especially 
in  elderly  people.  In  some  cases  it  appeal's  to  be  connected  with  rht-u- 
malic  or  gouty  alTerrtlons;  in  others  its  origin  is  obscure.  Treatment 
avails  but  little  against  it.  Wo  are  able  to  ameliorate  the  symptoms 
and  accelerate  somewhat  the  subsidence  of  fhc  nodules,  without  having 
it  in  our  power  to  prrveut  the  ret-urrencca.  Sodium  salicylate  is  given 
internally,  if  there  are  any  grucinds  for  the  assumption  of  a  rhenmatic 
origin  for  the  disease;  otherwiBe,  diaphoretic  methods  of  treatment, 
derivative  rcniedics  in  the  shaiie  of  mildly  purgative  mineral  waters, 
iodide  of  polasaium,  etc.,  may  be  recommended.  As  regards  local 
remedies,  we  may  try  to  produce  moro  rapid  suhgidenoe  by  means  of 
muKsaKP  (Pjigenstecher).  Fat,  either  without  addition  or  under  the 
form  of  the  yt-llow-precipitate  ointment,  ia  introduced  into  the  conjunc- 
tival sac,  and  the  nodule,  which  can  be  felt  thnmgh  the  lid,  is  then 
rubbed  and  stpieez^d  through  the  lid  by  means  of  the  fingers.  If  tbe 
disease  is  associated  with  vinlent  pain,  we  may  employ  moist  and  warm 
comprcssoii,  atropine,  and  loc;il  blood-letting  (six  to  ten  leeches  njwn 
the  templ(')  in  addition  to  the  massage  :  the  latter  procedure,  indeed, 
in  these  casi«  frequently  can  not  be  pcrforme-1  because  the  nodule  is 
too  painful.  In  this  event  the  application  of  the  constant  current  to 
the  nodule  by  means  of  a  small  electrode  (Reus:*)  or  tho  BcariQcatioa 
of  tho  nodule  (Adaniuck)  has  been  recummended. 
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(b)  Deep  Forms  of  Scltritis. 

In  tbia  form,  too,  a  ««relling  of  the  sclera  exists,  which  may  make 
its  »pi>eanmce  ninlur  llio  form  uf  isuIiiU-d  proniineiiceg,  but  which  more 
frequoQtly  is  not  m  sliurply  circumscribed.  In  the  hitter  case  the 
aclet«  shows  an  extensive  bluish-red  iujeotlon,  Bometimes  coreriiig  the 
»hole  circomcornea]  region,  and  a  mare  uniform  swelling  not  com- 
poced  of  icolated  prominences.  Later  tlie  ecltira  in  this  situation  often 
tokei  on  a  pecnliar  pale-violet  color  and  a  transparent  look,  Omt  mako 
it  rp«emble  fine  porcelain.  Bui  the  deeji  is  disiinguisbed  from  the 
iu{M>räcial  form  most  of  all  by  the  course  of  the  inflammatiou  and  by 
its  being  communicated  to  other  parts  of  the  eye. 

Thoiuflammutiun  in  the  sclera  in  Ihia  caseaa  in  theeuperßcial  form 
leads  not  to  disintegration  of  the  inQammatory  prodticte,  but  to  their 
diiappearance  by  resorption  with  the  formndou  of  a  residual  dark-col- 
ored cicatrix.  In  the  meantimct  however,  the  t>('lt'n)  has  been  undergo- 
ing con«iderable  nttenaation  at  the  Eite  of  the  cicatrix,  so  that  it  is  no 
toDger  able  to  offer  resistance  to  the  intra-ociilar  pressure,  even  though 
this  does  not  exceed  itti  normal  amonnU  Hence  ect^asis  of  tlie  ilitn.>tu!ed 
spot  occurs.  This  makes  its  appearance  under  two  forms — either  as 
simple  enlargement  of  the  surface,  or  as  a  gibtxtus  protnision  of  the 
thinaed-out  portions  of  the  sclera.  In  the  former  case  the  entire  oir- 
ramoorneal  zone  of  the  »trltini,  which  has  been  colored  gray  by  the 
lOleritU,  becomes  constantly  more  and  more  diluted.  Cousequontlyf 
the  cornea,  together  with  the  adjitcent  portions  of  the  gclem,  is  pro- 
jected forward,  so  that  the  eyeball  la  elongated  in  a  sagittal  direction 
sod  becomes  püar-Bha|)ed.  In  the  second  case,  on  the  contrary,  a  cir- 
eamscribed  protrusion  of  the  thinncd-out  spots,  mining  thom  above  the 
level  of  the  healthy  sclera,  is  produced,  so  that  there  are  seen  hsiug 
abont  the  cornea  a  number  of  humps,  wfaicli,  because  of  their  thin  walls, 
show  the  dark  pigment  shining  througli.  As  these  are  comprised  in 
the  region  of  the  ciliary  body,  they  are  called  ciliary  staphylomata  (see 
page  «48). 

CampHcniionf:  affecting  other  portions  of  the  eye  arc  likewise  a 
peculiarity  of  the  deep  form  of  scleritis.  They  affect  both  cornea  and 
RTf«L  In  the  «»rnea,  infiltrnte»,  deeply  situated,  develop,  which  do  not 
break  do«-n  into  pns  but  become  absorbed  agnin,  leariug  a  permanent 
opacity  (selerosiiig  keratitis,  see  page  195).  In  the  iris  we  find  the 
signs  of  iritis,  mainly  under  the  guise  of  posterior  synechia  and  even 
of  occlusio  pupillie,  but  never  of  hypopyon.  In  the  choritiid,  the  in- 
flammation affects  chiefly  its  most  anterior  portion,  and  causes  injury 
to  vision  chiefly  through  the  accompanying  opacities  in  the  vitreons. 
So  in  tliis  form  of  scleritis  almost  all  part«  of  the  eye  suffer;  and  for 
this  reanon  it  must  be  looked  upon  as  much  more  dangerous  than  tlie 
superficial  form. 


930 

Docp  scleritia  almoat  always  affucta  both  eyt's,  nnd,  a»  trcAtmcnt  ie 
unable  to  arrest  it,  is  prolonged  over  a  couree  of  vear^.  Jt  leads  to  the 
formution  uf  Jens«  conuial  ofMcitEes,  to  sechisio  piipiilii>  with  it«  baneful 
const'tiiifures,  In  opatntii'S  uf  the  l«lis  »nd  vitrt-'oii*!,  t<i  nivopia  of  liigh 
degree  due  co  the  cUmgation  of  the  axis  of  tho  eye,  and  finally  to  eleva- 
tion of  tension  due  to  the  ectn^iffi  in  the  solera.  Uencc  the  disease  al- 
ways euds  by  producing  great  tinpairmenb  or  even  coinptet«  loss  uf 
sight. 

The  deep  form,  in  opposition  to  the  sup^erficial  variety,  mainly 
aOecU  young  people  (but  not  cliitiiren).  It  is  often  found  in  cuiijunc- 
tion  with  the  aigns  of  scrofula,  tuberculosis,  or  hereditary  syphilis.  In 
the  female  s^x.  which  is  more  frcquenily  attacked  than  the  male  by 
this  disease,  dititurbauces  of  menstruation  appear  to  furuish  Ihu  excit- 
ing cause. 

Ttealment  has  very  little  power  over  deep  sclerilis.  It  has  first  of 
all  to  combat  by  dietetic  and  medicinal  remedies  any  constitutional  af- 
fection that  may  lie  at  the  root  of  the  disease,  and  for  this  purpose  the 
preparatioDa  of  iodine  (iodide  of  potassium,  iodide  of  iron,  iodnret^nl 
mineral  waters],  or,  in  case  of  the  disturbances  of  menstruation,  the 
preparations  of  iron  are  employed.  As  concerns  the  eye  itself,  the  in- 
flammation of  the  cornea  and  iris  must  be  treated  iu  the  appropriate 
way.  Id  the  subsequent  course  of  the  disease  iridectomy  is  frequently 
required,  either  fur  optical  reiisons,  to  place  the  pupil  behind  that  part 
of  the  cornea  thut  is  still  transparent,  or  to  prevent  tho  elevation  of 
tension  which  may  bo  excited  by  tho  scclusio  pupillae  or  by  the  ectasi» 
of  the  Bclera.  Iridectomy,  however,  should,  if  possible,  not  bo  per- 
formed until  after  the  subsiilenco  of  at)  indatnniatory  symptoms. 

The  supcrficini  and  the  deep  varfctr  of  »clrritis  are  not  at  all  shar]»!/  di»- 
tinguisht'd  rnim  cwh  oIIilt,  hut  show  mimy  tmnuitioD  form».  Wc  can  not,  in 
fact,  »ve  ID  Che  living  eje  liuw  far  the  inHtimniatinn  |K'netrat4'ü  into  Üw  «dirt. 
Vyriwn  we  make  the  uiwumption  that  in  the  deep  form  the  iaHammatiun  do«« 
extfiod  more  deejily.  we  have  no  rllrcci  prouf  of  it ;  wc  can  only  infer  this  in- 
directly from  the  ^ubsequetit  thinning  of  th«  sclern  nnd  from  the  8pmd  uf  the 
inflammnlion  to  the  Mihjarent  uvpji.  In  fact,  many  mithor»  aMume  that  the 
nwl  Mtnrtine  {»uint  nf  the  inflHrnmiilitiD  in  this  form  licsin  the  uven.  nnd  Ihcr 
«ÜI  it,  lh«refore,  »clero-choriuiditis  or  uveo-»cIeriti». 

In  ime  case  of  deep  äclrrilia  thnt  Dr.  Kostenltftch  examined  in  my  cUnic, 
llic  tittdulf  csti-niiUly  visibi«  rcrrpspcindt'd  In  n  very  dpnse  inBIIration  with 
round  cells  which  niatnly  occupied  tlie  middle  layen  of  the  sclem  {VX^.  04). 
From  thcM  foci  the  inflltmtion  extended  both  fonvsrd  into  the  cornra  (sckroiu 
ing  kcratitii^)  and  hackward  into  the  düary  iMxly  «nd  the  iris. 

Scleritis  in  ih«  well-marked  «ues  is  a  very  chnracterifilic  and  easily  rcecNr- 
nirablc  di»'.-iisc.  In  li(;lit  nnd  iiburtivc  cM»r(t  the  diagnnm  is  sometimes  diffi- 
cult. Fnr  iniilnnoc,  a  M-lcritir  nndnlr  which  w  xmall  and  situated  pMticuUriy 
cloM>to  (he  marifin  «f  the  <'ornca.  mipht  be  taken  for  an  efflorwocencr  of  coa- 
junctivitis  cczematufla.     The  following  dtamcters  may  be  regaided  as  ditttiao- 
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tirr:  Tb«  scWilir  nodulc  never  sctuAllv  lies  ia  the  limbui),  had  besitlc«  ia  not 
»itiMtfd  in  tbv  cnnjunrtiva,  but  bcncnth  it,  m>  that  tht-  Itkttcr  c«d  be  moved 
sbttiil  iiTcr  it.  La&tiv,  tbe  Kiilw(H|U(^nt  course  will  »oon  clear  up  the  (liagDOcb, 
a«  tlie  erzematoiu  nodule  ie  converted  by  euporfidal  düiDtegmtioa  into  a  con* 
JuBctiral  alocr — ■  tiling  which  ocver  vccur»  with  a  Bcleritic  nwlule. 

In    parmrhfinBluus  kemlttis  we  mmetimcs  find  a  eoiuciduDt.  fliight  but 
vitleljr  diffaeed,  ciicuxucoraeal  scteritU.     Isolated  aodules  are  BumetimeB  alw 


r« 


'^.. 


\. 


•*•— Dwtr  ScLiKrm-    Sacno»  nntoeoR  thi  Rboiok  or  im  Cn.i*aT  Body,  ti*m»  fro« 
mx  EvsutU.  or  a  Twuttv  rtna-rKAii uui  Uibj>    )l»itul(led  1H  n  1. 

n»  ootOo'M^I*'«.  H.  "Iifa-h  Id  tlif>  pfiuvlmtlton  bftil  iMf«  cut  nff  cl'we  to  tbr  Ifnitius.  ia  prKly 
^jmÖKif  UiOlIrBtcil.  In  the  Mibjai^nt  M'lrrn.  .v.  nrr  niimi;rou&  luimvi*  nir^  ••(  rotind  oflH. 
KhlCn  «Im»  a  mvvU  illaporiUoa  I»  ncv"m|>a"y  *hr  bkiod-niux::')*;  nlw  a  largr.  invgulatiy 
ahuMl  MMM  or  litMtfatkMi.  «ceupjrinic  «IiiilhI  Mw  i-ullrv  tlilckuna  nI  lUr  t.Lli-rtt.  The  poa 
ttritTm-ttionalÜiUmMmtUbD  pun  that  tirvwou  Uie  tni>«  ni&rtipd  fti^miiiutAilonof  evil*  ; 
In  ihi-  ftntr-rtgr  wctkia  tbe  oella  arv  ommk  dtam:\r  pUtct^  Drv  lli«  tnnnctu  lli>t  1«  dln^rd 
(«wiinl  ibecotaaa— tooUagatlf  tbeinflhnitB  wmiuaklDirsnKllviupt  topiwbit»  way  U>lu 
lhr>  iMter.  Tbe  anMrtor  lafevaof  tlie  porrxa.  //,  ar«  occiiplrd  bjf  quii»  a  Jiinrv  Innitrsir.  t 
firlrfnami  fc*r«tlUa\.  In  tu  iXMlcrior  Ujvm-ui  b>  iitAibxnillllnaof  ivUa,  wblchacitMnpAby 
(bw  flf  ft  iialrf.  Bovr-fonnadvmBiilä.  and  wblcb  ali'm  ■  ivudmcv  U>  uuw  up  trvtn  Ibi^  tln-p 
Id  tfarnlddlp  la^eni  of  the  onrru«.  TtirHllnrr  hmlv.  C,  and  the  Iria.  /.  arvauwpUe.  In  Ihr 
Ummtt  Ibe  elltarr  proor«»?«  (n  purttciUr  nm-  invnity  iliiiit!ii«)iril  In  siiic  AI  tb*  anterior 
bonk*  ot  tbe  iMUarr  luum-l«?  citn  lir  sm:.-!!  tin-  i-nnw  iiri-lii>ii.  r.  i-f  Ihi^  cin-ulus  artcrtoA»  IrMla 
mimiar.  Tbr  lr1«alNolB  tblnrxvi.  uikI  rhv-Dy  ai  im  im-HiiIhthI  jKininn,  which  ovrr  tbiF  «pace. 
a  b.  Is  rlwMly  apnlbiil  lo  ibri  ;M><4'Tli>r  aurf«M-  nf  the  coratia,  and  ba*  bacmnr  mlhrrmc  to  It. 
f  K-aL-uBtH*»  mrtabraar.  4.  aad  ihr  Itimrn  of  aublemro'a  canal  ar*  «aoaniiiralh-  no  Innicirr  lt> 

II br  nailr  out  tn  this  «ttnailoti.    This  iiprlpbcrsi  adhasloD  ot  Ihr  bte  to  ia  coaMoaacc  with  Ibr 

^^        taM9v«M  <rf  tsadoa  that  «xistnd  In  tb«  llrinc  «jrv. 

^■«bwrvrd  in  the  Klera  as  n  result  of  «ypbili»,  but  a  typical  recurrcot  acleritw 
^f  doe«  not  onlinarily  ariM  from  tliin  catme. 

In  many  canes  of  dilTude  deep  sclfriti)'  there  develop  in  tbe  inflnined   7x*nc 
wliitwli  Dodulwi  of  the  ftize  of  a  piu's  head,  which  lie  beneath  the  run- 
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junctiva,  and  all  at  pr«ltv  ronob  tk«  ttame  dintauce  from  the  margin  of  the  cor- 
nea. T1h'>*  might  he  taken  fur  tulM-miloun  nocliileü,  which,  however,  thej*  arr 
nut.     Id  fact,  Ibe^'  JiMip^K'ur  n^in  wittiuut  uiKlvi^üiu^  diMiiU-frniliuD. 

Under  the  name  of  rpücUririt  periotiiea  fugru  (subconjunctivitU  of  Von 
Oraofo)  is  d^riolFd  an  inf]amm»tinn  of  the  v«srulnr  epinrh-ral  tiMttr,  divtin- 
Kiiislii-d  hy  ita  tmuttiunt  cbamctcr  and  by  its  tptidency  to  n-cur.  Tlif  recur- 
renoea  oft«a  lakv  place  with  a  considerable  regularity  at  tntcnrnls  of  M>ini.*  week* 
or  monlh»,  and  iiiiiy  keep  on  beinK  repi-Hlcd  for  ytar«.  The  M>|mralc  attarks 
affect  H>molim(-a  on«,  somctimua  Imtb  (-ym.  The  eye  allarkrtl  aIiows  marki-d 
rfdnesH  and  cpdcmatouB  swelling  of  the  epjwlpnil  ti*«ur  and  nf  the  tindt-rlyini; 
conjunctiva.  Often  thv  ionanimuliun  in  piirtlul,  in  tlie  M-nst-  that  it  in  conlinrd 
tu  und  [lurliun  of  tli4:  anterior  st-f^eut  of  the  eyeball,  or  begins  in  one  quad- 
rant of  il  and  travel«  from  this  to  another.  In  «t-vere  canes  contraction  of  iho 
pupil  and  »iMLim  of  the  ciliary  muacle  (temporary  myopia)  an-  preflent.  Ordi- 
narily the  laflaminatian  runa  ita  courae  aud  the  eye  becomes  normal  again  in  a 
few  days.  The  diaeaae  is,  therefore,  fre«  from  danger,  but  owing  to  Its  frtv 
ijut'iit  rceiirreiiti'si  is  very  troublesome.  On  the  whole,  it  i.s  a  rare  aflerlion,  and 
iMiniiiKinly  attack»  piTs^inH  in  middtv  life,  Komeliu)«.-«  without  known  caoae, 
äonietime«  as  the  rcttult  of  a  rheumatic  or  gouty  tendency.  Quinine,  mmIiuio 
salicylnte,  and  trL'ihtmcnt  directed  ugiiitist  a  iinitiu  diuttteai»  have  proved  advan- 
tageous; but  many  cawa  defy  aJI  treutmuut. 

n.    InJURIKS   ok   the    RrLEBA. 

53.  Perforatinp  Wounds  of  the  Eyeball.— The  same  varietiea  of 
traumatism  that  wc  biivo  obtwrved  to  ocuur  iti  the  cornea  and  conjanc- 
tivanre  also  mot  with  in  the  sclorn.  Tlic  üret  cjueBtion  that  wu  have 
to  ask  in  considcriog  any  such  injury  is,  whether  a  perloratiou  of  the 
tunics  of  the  eyeball  has  or  has  not  been  produced  by  iL  Erery  per- 
forating injur}'  is  to  bo  regarded  aa  intrinsically  stTions,  because,  giT«n 
a  perforation,  there  is  a  possibility  of  a  cotiicideut  iufection  of  the  in- 
terior of  the  eye  ;  bnt  this  almost  always  leads  to  &  severe  form  of  in- 
flammation that  is  very  destructive  to  the  eye.  Tliis  is  true  for  perfo- 
rating wounds  of  the  cornea  as  well  as  of  the  sclera»  for  m-liich  reason  the 
statements  made  in  the  following  pages  may  be  applied  to  both. 

The  most  impiirtjint  symptoms  of  the  presence  of  a  perforation  are: 

(rt)  Keduction  of  the  intra-ocular  tension.  This  symptom  is  par* 
ticularly  valuable  in  the  caae  of  small  wounds  in  the  solera,  which  are 
ooncealed  by  the  ecchymosed  conjun;:tiva,  aud  are  hence  not  directly 
accessible  to  inspection.  The  diminution  of  tension,  of  course,  lasts 
only  AS  long  st&  the  wound  is  open. 

{b)  If  the  perforation  has  occurred  in  the  region  of  the  anterior 
chamber,  the  latter  is  shallower  or  altogether  obliterated,  until  the 
wouiul  tdoses.  ' 

(c)  la  the  case  of  somewhat  larger  vouuds  the  prolapse  of  the 
subjiiccnt  structures  gives  evidence  of  the  presence  of  a  perforation. 
Mnst  frequently  il  is  the  uvea  whinh  protrndts  from  the  wound  umlrr 
the  form  of  a  darkly  pigmeutal  luaeä.    According  to  the  situation  of 
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round,  thp  prolB]Mie<l  portion  Iwlongs  to  the  iris,  to  tho  ciliary  bodv, 
>   till'  choriuid.    If  the  uvea  is  ruptured,  some  vitrcoaa  h  often 
found  hituging  out  of  the  wound.     Very  frequently,  too,  there  are  ei- 

ItrmvoalioDS  of  blood  in  the  inti-rior  of  the  eye,  which,  to  be  sure,  often 
likewiw  OLHriir  in  the  ciuc  of  non-|>erfor»ting  cantiiaioDS  of  the  eye. 
Illood  oilravuitated  into  the  notoriür  chamber  generally  einks  to  the 
,.b(itt(im  of  it  euun  ufter  the  occuri'ence  of  the  injnry,  so  that,  like  a 
t»Tpopyon,  it  fill«  up  the  lowernmst  p«rt  of  the  chamber  and  ia  bounded 
•hove  by  u  horir-onliU  hue  {/njp/iannii*).     Ulood  in  the  vitrcoiia  often 
,in»kea  itself  evident  by  u  ivdUish  reflux  from  the  pupil  {hamoplUkal- 
Perforating  wonnds  of  the  sclera  are  ditttinf^iiiuhed  into  ineifpil, 
I  punctured,  and  lat-erated  wounds.     To  tho  two  former  belong,  besides 
vonnds  produced  by  operation,  those  caused  by  the  penetration  of  sharp- 
pointed  or  Eharp^edged  foreign  Uxiiea.     Lacerated  wounds  aiv  most 
frequently  the  eousequcnce  of  n  rupture  vt  the  sclera.    Thi»  is  produced 
by  the  acUon  of  a  blunt  instrument  upon  the  eye  (contusion) — e.g.,  by 
A  Idow  with  the  fiat  or  with  a  <ruiie,  by  a  «ton«,  by  tlie  Impact  of  large 
Üying  fragment«  of  wood  or  metal,  by  a  thrust  from  a  cow'a  honi  (not 
infrequent  among  farmers),  by  striking  the  eye  against  a  projecting 
l.tomiT,  eli\     The  rupture  of  the  itch-ra  is  always  pretty  long,  is  curved, 
'lies  near  the  corneal  margin  and  concentric  with  it.     Most  ruptures 
obaenred  along  the  upper  and  inner  margin  of  the  cornea.    As  a 
,       rule,  the  process  does  not  stop  »t  luremtiun  of  the  »:lerK,  but  n  part  of 

I  the  contests  of  the  eye,  most  genemliy  the  lens,  i»  expelled,  and  tho 
titreona  is  sometimes  seen  hanging  out  of  the  wound.  The  iris,  at  a 
point  oorresponding  to  the  site  of  the  rnptnre,  appears  to  be  wanting, 
and  the  eve  often  looks  as  if  the  portion  of  the  iris  in  ({ueKtion  had 
been  remoreil  by  iridectomy  (see  §  j3).  Frequently  the  conjunctiva 
OTer  the  lacerated  «clera,  thanks  to  its  great  extensibility,  reniains  un- 
injured. In  this  case  the  extruded  lens  is  sometimes  found  lying  be- 
[itealh  the  conjunctiva  (Fig.  ßO). 

Tho  course  after  a  perforating  injury  varies  according  a«  a  foreign 

\y  ha«  remained  in  the  eye  or  not.    Suppose,  first,  that  no  foreign 

ly  haa  remained  in  the  eye.    Then  the  only  thing  to  be  considered 

fw  the  healing  of  the  wound  itself;  and  in  regard  to  this  the  main  thing 

[ito  determine  is  whether  the  injury  has  been  followed  by  iufrcthm  of  the 

round  or  not,  as  upon  this  depends  the  riuestion  whether  healing  tukee 

place  with  or  without  inflnnmiation. 

{a)  Umlimj  witftout  iiifhitiwiafhn  is  to  be  expected  only  in  the  case 

of  clean, non-infected  wounds.     The  most  favorable  conditionsare  pre- 

•ented  by  clean  incised  or  punctured  wounds,  such  as,  for  instance,  are 

iwie  by  operation«,  where  at  the  same  time  care  is  taken  that  no  foreign 


*  Ttam  M,  bccieatb,  sod  tlpm,  blood.        \  Pmin  ■(««.  blood,  an«!  iffiaÄiUt,  rjr^ 
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tiuiie,  like  urea  or  vitreous,  is  introduced  into  the  wonad.  Dut  even 
if  tbiB  lattiir  ithuultl  be  thu  caae^  Imuling  witlioiit  iiitlamtiiation  is  still 
possible,  although  the  wigv»  of  the  wouud  can  not  unit«  with  each  other 
direct]?,  because  tbey  are  not  in  contact.  Tlio  tissue  consisting  of  uvea 
or  vitreous  iutroiluced  betweon  them  ia  gradualljr  converted  into  cica- 
tricial tissue,  and  llius  lake« 
part  iu  the  definitive  clos- 
ure of  the  wound.  It  then, 
to  be  8ure,  always  reuiaina 
attached  to  the  cicatrix,  a 
thing  which  later  on  often 
entails  evil  couäequenccs. 
Ill  thia  way — i.e.,  by  the  in- 
terposition of  a  cioatricial 
tissue  taking  place  between 
the  edgttd  of  the  wound 
witliout  inllaiuniation  — 
even  lacerated  wounds,  soch 
as  develop,  for  example,  af- 
C  "r'-fgty//  ^^^  rupture  of  tlie  sclera, 

may,  if  the  case  runs  a  for- 
tunate course,  heal,  so  that 
the  eye  remaias  serviceable 
for  vi&ion. 

We  often  observe  that 
the  scleral  wounds,  which 
lie  near  the  corneal  margin 
and  in  which  the  iris  or  lens 
capsule  hiis  become  lodged, 
clo.^M  iniperfeotlv,  nwing  to 
the  fact  that,  while  the  con- 
junctiva does  unite  over  the 
scleral  wound,  the  latter  re- 
uuLin»  open  to  a  certain  ex- 
tent because  the  interposed 
tiÄsne«  prevent  its  lips  from 


Fin.  U— iMin.rfiioit  of  rnr  Im»  with  Crwrom  Cic*tri- 
SArttMi  un'KR  TU«  KiTii»ctiiiji  iir  a  Huiilk  4.'»tj- 
II ACT  BT  UBAtn'B  I'suuvKEui.  LiMUS  aBcnox. 
Rok»ri(mii<iD(  IS  K  I. 

^hft  MictliiD  by  nbli-li  lfa(>  PXtrBcdnn  wms  mjulo  ciiU  Id 
two  Hi.*  Mfio  <-ft  Jiini-tlnn  bi'twa-r<n  tlin  Kclnnt.  S,  luiil 
Uivcjnitw,  H,  iu>  (lirU  hy  lu  aiiii<rii>r  lutlf  It  liiii  in 
the  ftC'ipm.  by  ItH  pnAtcrlor  halt  Ja  IhoL-vrorK.  On 
•«miini.  lit  tiLf  liitrrpiMlciiin  nf  tbe  iris,  /,  Üif  ILni  of 
Ih*  wound  hftvc  u^t  unlt^l  :  In  f»«.  tli^  tract  at  ih« 
wound  rxtrnilii  iinilifr  Uie  Turtu  ut  »  mvlly.  k,  i>v«u 
InUi  Ebe  tUuu«!  itt  t)it>  conjunctiva  of  thu  IItiiuuv.  L.  to 
Uiat  tbcJ  wouiiO  Is  I'lijacMl  Dut>'  by  ■  vrry  Ihiii  layer  ol 
«.■unjiJurUvs  « tilch.  oa  acoounC  uf  Ibccaviiy  tn^iK-ath 
It.  ro-tk»  nil«'  a  Ti-xlPlr      Thr  ins  tijf  ImiIhk  Jniiimrit 

IlllV    lltV    Hi'llllll     I*     fr>IllHl      II|Hin    ItM-lf.     Il>.'    |M9lnt     lit 

fltulon  oorrpiujouilliiit  to  tbi.' i-xUThirmrrao- irf  ibo 
•cirr«-  lyrlpnf^rAJIy  fnin  Un'  slLi-  of  lis  Inrnri-rTii- 
iion  lb«  <rtt  boluk'  dmwurms^  r>in«  ia  ■  nlrulKlil  I1d<' 

hi  ÜMI  dlJarv  Innly.   C;  ouiinniuriiUy.   Ilir  «iiU^lirr 

chamber  b  ln'ro  niluMiL  u>  a  narroir  alii,  althouRh 
tba  rinuM  lit  (III?  cliaiiilHT  rvmaiim  [n-miimn.  Oii  lh<- 
Other  banil.  Ui»  portion  of  Iht-  irin  lUui  I'xtiiulH  cm 
tra]l7  from  tbe  •rar  irnplllary  pnrilon  et  tbe  irl*) 
pmjMM  ont  into  Ih«  annrnnr  cFiamher.  whBiv  ir  )!•« 
rr«a.  On  IU  iuit«rior  mrtm^  may  be  wfii  Hip  m- 
Ubiiin-  lit  a  crj'jiL,  ni-nr  IIn  jujatrtinr  ratrfatv  Ilii-  cnwm 
«i^oUim  of  Lhp  i(|i)iiiifi<>r  ]iupillK>.  Bmiih«  Ih»  ixi*. 
tbe  muoh  puckervJ  oatntik*.  I.  «f  tli<?  kiw.  i«  alwj 
drawn  tip  to  ilie  t'lcairis,  and  ha«  bewime  adhMvni 


coming  into  direct  contai;t. 


Through  the  gap  aqueous 
humor  constantly  exudes 
beneath  tho  conjunctiva,  which  either  beconies  (vdeniatoiie  in  the 
region  of  tho  cicatrix  or  is  bulged  out  in  the  form  of  a  circumscribed 
reside  resembling  a  cyst  (Fig.  05,  A).  Following  Von  Graefe.  we 
designate  this  condition  as  cyntttitl  cicatrinUian  (see  page  124).  It  is 
chiefly  observed  after  operations  (cat-iract  extrnotion  and  iri<lp«;{omy). 
{h)  Perforating  wounds  of  \h%  sclera  are  followed  by  violent  itifttim- 
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9^alion  whenever  iiifectiou  of  the  wound  or  of  llie  interior  of  Ihe  ejre 

rhiu  occurred.     Infecliou  tttkca  pluct:  citlier  b;  means  of  the  very  body 

[which  caMSf»  t)io  injury,  it  b«iiig  covered  with  dirt  and  thus  convoying 

'itifL'ottous  germs,  or  secondarily  from  the  fuel  tliat  the  opeuiug  iu  the 

^envelope  of  the  eyeball  affords  a  point  of  entrance  for  germs,  especiully 

rom  the  conjunctival  sac.    Tlie  interior  of  the  eye  is  unoommonly  sns- 

sptiltltt  of  infecLiun,  since  itnfTords  a  good  nuv:lium  for  the  cultivation 

difTerenl  kinds  oi  schizomycctc'M.     The  inllammiitory  process  nmitilv 

affect«  the  uvea.     In  the  acuccat  cases  there  is  a  ponilcut  inflainmutiou 

of  the  latter,  which  leads  to  suppiimtion  of  the  wliole  eye  (puuophthal- 

nitis).     In  the  less  violent  cases  there  is  a  plustic  irido-cyclitis — i.  e.^ 

UM  Inflam matioD  of  the  iris  and  ciliary  body  pioduces  an  t>xndute  which 

tbeeqneDtly  becomes  orguniKed  iuut  a  futeo  membrane,     la  this  case, 

the  eye  ü  generally  lost,  although  it  is  not  destroyed  in  such  a  via- 

faabioQ  as  in  panophthalmitis,  hut  by  a  process  of  protracted  in- 

iialiuu.    I'he  exudates  which  undergo  organiziitiou  sbriuk  and 

gradually  diminish  the  size  of  the  eyeball  (atrophy  of  the  eyeball). 

This  outcome  of  an  injury  is  even  more  dangerous  for  the  patient  tliau 

mophthalmitis,  sin«.«  in  the  former  case  sympathetic  inflammution  of 

[the  other  ejx  very  frequently  seta  in,  which  is  not  the  case  in  paitoph- 

I  mi  til«. 

Fowign  Bodies  in  the  Eye.— The  prcBence  of  a  foreign  body  in  the 
ilerior  of  the  eye  eouvert«  every  injury,  be  it  ever  bo  infiignificant 
lerwisc,  into  a  serious  lesion,  which,  in  most  cases,  entiiils  the  de- 
letion of  the  eye.  Hence  in  every  injury  attended  with  perforation 
•^m  must  at  once  propound  the  quer}*  whether  or  not  there  is  a  foreign 
Uwly  left  in  the  eye.  In  most  cases  the  history  of  the  case  it«etf  sup- 
plie»  points  important  for  the  determination  of  this  fact.  If,  for  in- 
icance,  a  person  has  run  a  pair  of  scissors  into  hiü  eye,  we  would  uatu- 
nUly  suppose  that  there  was  no  foreign  body  there;  conversely, in  the 
ca«e  of  n  man  who  has  had  a  perforatiTig  injury  of  the  eye  pnnluced  by 
the  exploüion  of  a  porcuK^ion  cap,  or  while  he  was  hammering  iron, 
the  presence  of  a  foreign  body  in  tho  eye  is  extremely  probable.  The 
character  of  the  foreign  bodies  in  qncation  mries  exceetlingly.  Most 
commonly  we  have  to  do  with  fine  splinters,  the  points  and  sharp  edges 
)f  which  enable  tlteni  to  |H"netr«te  the  sclera.  In  thia  cat**gory  belong 
lictly  splinters  of  metal,  «plinters  of  glass,  and  fnignjents  of  »tone — 
leoromnnly  slivers  of  wood,  etc.  The  foreign  body  may  be  situated  in 
part  of  the  eye;  indeed,  if  it  has  snfücienl  projet^tilc  force,  it  may 
sfter  trarerving  the  entire  eyeball,  perforate  the  sclera  a  second 
time  on  ihe  opposite  side,  and  penetrate  into  the  tisenes  of  the  orbit. 
The  precise  del^TTnt nation  of  tho  place  in  which  a  foreign  hotly  i« 
located  within  the  eye  is  generally  attended  with  great  difHcuUies. 
Ai  ■  rule,  it  is  only  during  the  time  immediately  gueece^ling  the  injury 
is  pofldble  to  see  the  foreign  body  directly,  although  eren  then 
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inspwtion  of  the  intnrior  of  the  eye  is  ofti^n  rcnrlenHl  impossible  bj 
the  presence  of  hmiiiorrhngeB.  Siibsofjueiiii^',  the  Uinit-nlly  of  this  in- 
spection is  still  further  heighteued  b}-  the  cloudiness  whioh  soon  de- 
velops in  the  meJin  and  by  the  exiidatti^  which  envclnp  the  fureign 
body  and  render  it  iiulifttitigtnshable.  If  we  »re  douling  with  metallic 
fragments  of  not  too  smaLl  diiueiiHion^,  ive  may  be  able  to  make  them 
out  and  localize  tliem  by  itH^ans  of  the  Rüntgen  rays;  and  for  chips 
of  iron  we  may  aUo  employ  a  neu«itive  magnetic  nce<ile  (nideroscope). 
If  these  means  are  iinarniliible,  we  arc  often  driven  to  conjectnreä  with 
regard  to  the  loeatiun  of  tlie  foreign  budy — coiijeelures  based  li|ioQ  the 
direction  pursued  by  the  body  in  its  flight,  the  situation  of  tho  aperture 
by  whjrh  it  entered,  the  sensitiveness  of  certain  portions  of  the  eye  to 
touch,  the  presence  of  a  circumscribed  obscunition  (scotoma)  in  the 
field  of  vision,  etc. 

The  ponsequenreg  entailed  by  the  presence  of  a  foreign  body  in  its 
interior  almost  always  induce  the  destrnctiun  of  the  eye.  It  ie  only  in 
rare  instances  that  a  foreign  body  is  tolemUjd  for  any  length  of  lime  in 
the  eye  without  setting  up  inflammation,  the  body  itself  either  remain- 
ing froo  or  becoming  encapsulated  in  an  organized  oxudutc  But  even 
BQcli  eyes  as  these  are  by  no  means  secure  from  a  sudden  outbreak 
of  inflammation — occurring  gojnetinies  year«  afterward — which  causes 
their  destruction.  In  tlie  great  majority  of  cases  the  inüammatiuu 
follows  close  upon  the  heels  of  the  injury.  8uch  an  inflammation  is 
either  a  panophthalmitis  or  a  plastic  irido-cyclltis  just  as  in  the  case 
of  simple  perforating  injuries;  but  when  a  f<in:'ign  body  remains  in 
the  eye  it  is  of  much  more  fretjnent — indued,  of  almost  constant — 
occurrence,  and,  besides,  induces  much  oftcner  sympathetic  disease  of 
the  other  eye. 

The  prognosis  of  perforating  wounds  of  tho  eyeball  is  deducible 
from  the  expORition  given  above.  In  every  case  it  is  grave,  for  even 
the  minutest  prick  made  with  a  fine  needle  may  induce  siippnration  of 
the  eyeball,  if  the  needle  was  contaminated  with  septic  substances.  As 
we  do  not  for  the  most  part  know  whether  the  b<«ly  causing  the  injury 
was  aseptic  or  not,  and  as  ihe  consequenoes  of  an  infection  of  the  wound 
do  not  set  in  until  several  days  hare  elapsed,  we  must  be  very  cautious 
in  staling  the  prognosifl  during  the  first  few  days  after  the  injury.  lo 
general,  tho  nature  uf  the  wound,  and  the  facts  as  to  the  jiresence  of  ■ 
foreign  body  in  the  eye.  serve  to  determine  the  prognosis.  With  re- 
gard to  the  former,  we  must  take  into  consideration  the  situation  and 
extent  of  tlie  wound,  and  the  condition  of  its  etlges;  also  whether  or 
not  the  inner  tunics  of  tho  eye  have  prolapsed  into  the  wonnd,and  how 
much,  if  any,  vitreous  has  escaped.  Large  wounds  with  extensive  pro- 
lapse of  the  inner  tunics  of  the  eye  are  always  follnwed  by  intlammatioo 
and  by  shrivolinjr  of  the  eyeball.  The  question  in  repird  to  foreign 
bodies  is  often  difficult  to  decide.    If  there  is  a  foreign  body  in  the  eye 
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afid  tt  can  not  be  remoTcd  at  once,  tlio  eye  ie  almoBt  always  lost.  Again, 
in  suiting  the  prognosis,  tlie  danger  which  threatens  the  other  eye,  be - 
cmnse  of  sym^mtbetic  iiifluninmliun,  must  not  be  fürgutien. 
H  U.  TrMtment. — \VhcD  we  get  a  recent  perforating  wound  to  treat, 
Bve  niUAi  Uriyi  iry  tu  di-ternüiic-  whether  a  foreign  body  is  probably  pres- 
«ut  in  the  ere  or  nut. 

i(a)  Snp|>o«e  that  there  is  uo  foreign  body  iu  the  eve.  Then  the 
next  inquiry  that  wo  make  ifi  wliether  there  is  or  is  not  any  proapect  of 
.prraerving  h  cerviceiiblo  eye.  In  the  furnier  case  we  jmt  the  patient  im- 
inediatvly  iu  bod,  cleanse  the  wonnd  from  any  dirt  that  may  adhere  to 
It«  and  disinfect  it  by  Irrigating  with  au  antiseptic  solution.  If  the 
iris  Itafi  prulaiHsed  into  tliu  wimnd,  which  can  be  tlie  case  only  in  wounds 
sitoated  in  the  cornea  or  in  the  moBi  anterior  portions  of  the  sclera,  it 
most  be  carefully  excised,  ßnt  if  the  ciliary  body  or  chorioid  projocta 
^  into  the  wound,  tliey  shouKI  not  be  removed,  because,  if  they  were,  the 
BTitreoui  would  prolapse.  Small  wounds  soon  close  of  themselvea  by 
cicatrization  ;  large,  gaping  wounds  should  be  united  by  suture«  passed 
either  thnjiigh  the  edgfs  of  the  sclera  itself  (only,  however,  through 
it«  soperticial  layers)  or  through  the  conjunctiva  overlying  it 

I  In  those  cases  in  which,  on  account  of  the  excessive  extent  of  the 
injury,  there  is  no  prospect  of  retaining  tlie  eyeball  in  a  serviceable 
condiliou,  we  advise  the  patient  to  have  enucleation  done  at  once.  By 
this  meatis  he  will  be  saved  from  a  protracted  illness  as  well  as  from 
«jnpttthetic  involvement  of  the  other  eye. 

In  many  cases  it  is  impossible,  even  for  one  who  has  had  great  ex- 
perience, to  determine  beforehand  whether  an  eye  is  going  to  be  pre- 
served or  not.    It  is  then  best  to  wait  for  some  weeks,  proceeding,  how- 
ever, to  enuoleatioD  as  soon  as  the  course  takes  an  unfaTorable  turn. 
I      To  the  latter  case,  in  any  event,  enucleation  must  not  be  put  off  too 
HloDg,  as  otherwise  we  might  be  caught  unawares  by  an  outbreak  of 
^«ympBtbetic  itiflanimation  in  the  other  eye. 

(6)  If  there  is  a/nreign  hmiy  in  the  eye,  the  latter  is  pretty  anrely 
lott  nnleai  the  foreign  body  can  be  removed.     Kvery  endeavor  must  be 

I  made  to  accomplish  ibis.  For  this  object  it  is  indispeneably  requisite 
to  know,  at  least  approximately,  the  situation  of  the  foreign  body.  If 
th«  wound  is  still  gaping  and  is  large  enough,  we  can  pass  a  well-dis- 
infcoted  instrument  in  through  it,  and  endeavor  to  grasp  the  foreign 
body.     If  the  wound  is  not  adapted  for  this  procedure,  either  Wcause 

I  it  hu  already  closed  up  or  because  it  presents  unfavorable  conditions 
on  aooouDl  of  its  size  or  position,  it  is  better  to  make  a  new  wound, 
litraled  in  the  cornea  or  the  sclera,  »cconling  to  the  situation  of  the 
foreign  body.  In  placing  it  in  the  sclera,  the  region  of  the  ciliary  body 
must  be  avoided ;  the  section  must  lie  behind  the  latter,  and  is  best 
made  in  a  meridional  direction  (proreeding  from  before  backward), 
Jttooe  such  wounds  gape  the  leaäl.    Through  the  wound  the  iustru- 
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menUare  introduced  in  search  of  the  fcrcigu  body;  but  the  operation 
of  graaping  and  extracting  it  is  often  atttindcd  with  great  difficulir, 
aiul  very  frequently  miacurriea.  The  beat  prospect  of  success  is  uffon]- 
ed  by  foreign  bodies  in  the  anterior  chamber,  «itice  we  can  be  guided 
by  sight  in  iiiking  them  out;  also  by  fragments  of  iron,  for  vbose  ex- 
traction weeiiijiloy  an  el eetro« magnet. 

If  there  is  no  prospect  of  our  being  ablo  to  remoTc  the  foreign  hotly, 
wo  may,  aa  a  matter  of  experiment,  wait  a  while  to  see  if  poMibly  it  will 
be  toluraU^d  by  llic  eye  without  exciting  intlatnmation.  This  is  espe- 
cially apt  to  bi'  the  case  when  a  foreign  body  is  imbedded  in  the  lens; 
the  latter  becomes  cloudy,  and  äubsequeutly,  when  all  the  inflammatory 
symptoms  have  passed  otT,  can  tjo  removed  along  with  the  foreign  body 
contained  in  it  by  a  aitarnct  o]ieration.  As  soon  as  jilastic  iridic 
eyelids  hiis  set  in,  it  is  advisable  not  to  make  any  more  attempts  at  re- 
moving the  foreign  body;  absolutely  the  only  indication  in  this  case  is 
enucleation. 

Injurif«  iif  till!  eyp  ntv.  very  frPi|iifTitly  followed  by  Rrf7«w#ii(tun  af  blood  into 
tlic  interior  of  the  orgsici^iiito  the  Hulerior  cimtnber  and  tbe  itjiMic  «»ccupii^d  by 
thi*  vitrcoii«-  8iirh  extravnsAtinnta  nrc  iilno  nhnervrd  njiart  fr^iin  injury,  »«  the 
result  of  inttummuCion  ur  evun  witliuuL  iiitj-  kiiuwii  cuumo.  lii  Um  autL-rior  cbam- 
Im.t.  blood  sinks  to  the  bottom  and  is  reabaorbed.  In  otherwise  healthy  c\v% 
Hinnll  quiiTilitirit  of  hlorxl  niny  often  disap^tcar  comjiletely  within  twrnty-foiir 
hour«.  TJio  process  of  resorption  luisl«  toii/fcr  ^^heD  tlien?  \x  aiucb  blood  in  \\w 
anterior  elmmber.  und  e-|K(.'i»ny  wlii-ii  Ihu  eye  is  ditwiitied  in  utiier  ways  as  well 
and  it*  procLissfs  uf  titsnuc  DiL-tnmurp)KwiH  nri'  iioi  nonnnl.  The  longer  tbe 
lilood  rcumiim  in  thtr  anterior  chamber,  the  dnrktr  does  its  color  bccoiiir.  8«, 
in  csMa  in  which  s  hrpinorrhngc  ttito  the  tinterior  chnmbvr  ha5  been  rep«al«d 
after  thv  Iii|ih«  uf  sutnc  tim«.-,  wl-  sl-l*  n  hyphiviniL  which  is  <-oni}>n»ii*i]  of  two  ittmM 
of  di(Ti'n-nt  color;  the  lower  dnrk  Htratmu  reprcM-iitit  llii-  fln>t  hfemurrhage, 
the  upper  bright  one  belong  to  tbe  tecvnily  extnivasated  blood.  Very  old  ex- 
tmva»alion^  M  blood  HomptimDH  arqiiire  n  brown  or  dirty-^n^cn  color,  and  the 
comL'A,  too,  tuny  tskc  uei  a  tiiniilar  coloratiou  («oe  pnge  208j.  In  Ihe  iri^  like- 
wise a  grct-nifth  or  browoish  diftcoloralinn  ha»  been  obwrvcd  as  ■  result  uf  hmn- 
orrhnge  into  the  nipicoiifl  or  vitreous  chtimlKT. 

If  tliiC  bloud  ri;main»  n  lon^  time  in  tin-  anterior  chnmber,  it  rnny-eopectanj 
if  there  is  n  coexistc-iil  iiiflainmutiim— («ervc  as  the  .■^ubstraiutn  for  the  formaiioD 
of  ii<!w  titMiic.  lu  tliii*  way  th«  fjijod  nrKult  of  upfrationü,  such  sh  irideetoin)r 
and  iridotomy,  designed  for  the  ivi^toratioii  of  nu  iniolMilruoted  pupil,  in  oflcD 
rendered  of  no  offect,  as  the  blood  «Mravaüatcd  during  the  ojwration  covers  u|i 
the  openinj^  that  bus  bi/cn  mnde,  »nd  subsoijucotly  cnuses  JCs  reocclusion  by 
munnti  of  a  meiiibrnne. 

Blood  cxtmvdvätt'd  into  the  vitrpotw  is  found  there  undt-r  the  form  of  flor- 
culi  or  Ifir^er  müsse«.  When  observed  with  the  oplitbalmoscopt',  i\wf^  cither 
looli  nimply  black  or  r<hou-  u  fidiil  n^ddi^h  gleam.  If  Ihey  occiijiy  the  anlcriur 
acccton  of  the  vitrcon?.  they  may  even  be  recpgiiin-d  with  lateral  illumination 
fpnivided  the  [mpil  is  widely  enough  drlati-d)  throuph  the  dark-red  rrflex 
pmitted  fnirii  the  depths  of  ^tlie  eye.  Blond  occurrinj;  in  the  vilrcous  nlwaja 
requirow  a  long  lime  for  its  complete  resoqitlon;  and,  if  much  blood  baa  bcvn 
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tlimruated,  o|iacit!c9  of  the  ritreous  of  «tnjiidprable  tire  nlwa^s  romftlD  And 
ftmi  iii)]Mnriiii*Dt  of  viKion.  lu  huiuv  caAvn  u(  Irnuiimtir  hs'tnurrhnget 
into  ihs  vttrvou«  1  h«ve  obsen'ed  that,  some  time  after  the  iujury,  thv  coloring 
mutU-'r  uf  tlic  h1(K>d  all  at  once  bvcamc  ditsoWrd  hi  the  octilnr  fluids  ood  tbcD 
«aa  iminadiati-ly  ditIMM^d  all  tliruu^^'h  tht-  cyv,  T)il>  ai)iifnus  liumor,  too,  in 
•ucb  caM»  wa«  colonrd  red,  m  that  the  iris  looked  a*  though  iwva  through  ruby 
rUaa. 

FofofaÜDg'  foJuriM  of  the  cornea  arc  in  gi>ni>nil  Ipsa  [lart)ft*rnuN  Ihau  tttniw 
of  th«  Klvra.  It  apiiear«  as  if  the;  were  loss  rcadil)-  iufectt'd.  (wrhaiut  ticcftuee 
Um  outflowli^  wjumu«  humor  wni«hi-(i  away  ugiun  tliL-  gcnna  that  have  been 
introduced  Into  the  wiiinil.  (For  thiK  rcaKon  ulru«  MT|>i-nit  in  ub>M<r\'ed  mainW 
in  oottwqueDce  of  anperflnitl  injiiric^^  of  the  cornea  and  not  after  deep  [wrfo- 
istlqg  wouotla.)  The  gn-att-r  UiiiigLT  of  pifrfurulin^  woiimrlü  of  the  sclera  mav 
al«o  hv  baaed  ujion  ihv  fuct  ttiat  b>  mi-au:«  of  Mit-h  wound))  thi?  ciliary  tHidy  ami 

I  the  chorioW,  which  arc  very  prone  to  become  inflamed,  are  bid  bare.  Piually, 
tl»e  |)n>laitf«  of  the  vitrvouft  is  aliio  a  factor  very  favorable  to  the  production  of 
Jnfrctioo,  äatx  this  may  be  couaidcred  a»  rrprcftcnting  a  sort  of  iialunil  culii%'a> 
livD  gelatin,  iit  which  micro-orgaui^m»  thrive  moal  luxuriantly. 

Vitrvou«  thai  has  been  proIii|iitrd  througli  a  wounti  gmd (tally  becomes  clouded 
wberever  it  Has  outiüde  of  the  eye,  »n  tliat  it  t^:\H  to  look  Ukt.-  a  h\mtl  of  muruM 
iag  lo  the  Kgion  of  the  woutid.     It  often  takes  several  weeks  before  such 
.  abtod  i«  finally  cast  off. 

I^tplnrt  <ff  tht  m-lrrtt  rLVults  from  a  lilow  strikinff  the  eyr  either  dirrctty  or 

llodirectlj.  a  blunt  body— e.  n..  the  tip  of  a  con's  lu^rn— enteniif,'  between  the 

[cyetMÜl  and  one  wall  of  the  orbit  and  Kquoczing  the  eye  against  the  oppomte 

w  jII.     The  contents  of  the  cotnprc8»(fl  eye  ure  ]iut  sudtlcnly  in  n  cimdition  of 

inrivaM^  tension  and  thu.«  rauoe  nipturu  uf  the  (iip<'uieof  the  ryrlinll.     The 

niptun-,  therefore,  takes  place  from  within  outward,  and  begins  in  the  reffion  of 

l^chlfmm's  ranal,  liecauw  here  thf  tough  InniT  layers  of  the  Kclcra  j«ish  over  into 

^B  thr  delitxlr  Iflniellw  of  the  lignmentiuu  iierlinatuni,  and  thiiK  th«  reniNlance  of 

^1  the  Kclera  is  diminii^bed  at  this  point.     Starting  from  HchtemmV  c»ual  the  Idcer- 

^fation  traverses  the  thickne-sa  nf  the  sclera,  running  sumetirocs  more  or  lew  per« 

^^  {K-ndiciUurly,  Bometimes  obliquely  backward.     Iti  the  latter  caKC  the  exlerior 

aperture  of  tbe  laceration  lies  ftome  miUimetrcs  behind  the  margin  of  the  cornea. 

TTm-  fart  tliat  most  «elend  ruptun>a  hturt  from  a  point  situnlocl  upward  and  in- 

,        «ani,  is  due  to  the  trochlea,  which  forms  a  buuy  pix>miDOnce  at  tbe  upper  and 

■  intwr  angle  of  the  orbit  (Figt>.  XOS  and  100,  7").  When  the  eyeball  »  forced 
against  rithiT  the  inner  or  the  upiwr  wall  of  the  orbit  by  a  blow  coming  from 
briuw  or  from  without,  tbe  Irochle.-*  prci^.'^H  into  tlie  sclera  and  thuti  causes  the 

Intpturv  to  h^n  in  this  meridian  (Malier). 
Rupturva  of  the  sclera  are  such  wrioua  injuries,  because  a  force  that  is 
■trong  enough  to  break  an  eye  open  always  causes  laioia  tUexheFt  Iil  the  iDte« 
rior  of  t)w  eye.  The  iris  (Fig.  60.  bt  is  almost  alway«  torn  away  from  its  in- 
arnion  ai  a  [mini  rorrcftpnndiiig  In  ihe  extcnl  of  the  Hrlenl  rupture  (tndudia- 
iysts},  and  is  either  incafceraled  in  the  wound  or  \*  exlrudt^j  through  the  Utter 
beoMth  Ih«  conjunctiva,  to  which  it  bocomi'*  adherent.  The  eye  then  presents 
ft  coloboma  over  an  area  corrt-sjtondiitf;  to  the  rip  In  Ihe  rtIptr.  The  jMirtion 
of  Uli'  iris  mnaining  in  the  eye  is  commonly  found  to  be  cousiderably  retracted 
(Fig.  66.  lower  part).  The  anterior  chamber  is  con!4.-i)ucnlly  unuHUalty  deep. 
and  this  la  particularly  ibe  caw  if,  in  oddiliuu,  tbe  1eu8  and  o  pari  of  the  vitreous 
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Pin  M  -RirPTnRJE  aw  «B  SeLXX*  akh  l,"X- 

AIIIUI  UF  Tfl«    La»*   B^KUTR  THK  OoM- 

JtiNcnvA     Tntloal  «^clcin  Uimuirh  ui 
eji-hAfl  whl<-h  hAil  twvn  Injiiml  by  a 

C«If'«    horn    «nvrii   wrrkii   bpfor*  it  WM 

riniideAiPil.    MAgiiin«il  :)  x  t, 

Th*  ru|)'urp  In  tbi»  ta-U-rn  llcm^losB  in  ihn 
■i|>|ir>r  iriftpuln  if  thr  rvirni-ii,  not  niiltn 
OOP  iiillllni'^in"  IH-Iiinrl  Itii?  c'-'-rrtfv*cI«'r»l 
JuDi-UiT).  SI)  itml  till.'  luniT  li[i  ot  tlii* 
wi-iiin.i  ronlAlnit  &  tiB.rr4iw  riin  of  »eteni,. 
The  tn^r  in  Ujr  «i-li^rA  ||[II|h^  Id  Uui  «xhmt 
of  Drarljr  m  lultlluiv-trp.  anil  ia  HIImI  with 
■  t^oUcAlo  crlcairlclKl  tlwiup.  n.  which  fx- 

t^mtii  ti(u-k  from  this  point  Inl»  lln*  In1,4>. 

rior  of  the  «7»  and  »nTi-liiiBi  itn-  HIiArj- 
biHt]r  ami  Üiit  rmnalnii  i>f  lln*  IrlH  Ttin 
liiUrr  lb)  Ho»  at  llii?  luwrr  i-ilsf  nf  Uio 
niijture,  rulleJ  lulu  n  hall  auct  iwiwoU- 
Khu>  ju  IrlB  nnly  ibniivli  the  mituki  pig: 
manC  it  ounlMins  Thp  I'llUiy  IkkIv.  r. 
Ukewlw  im«tlr  ■.tl«-reiJ.  ia  (ound  tH-hlml 
tile  upper  wlm^  of  tlu-  ripuim.  It  In  <j-  -tx 
IlniiMl  ttnn  fhr  t'hirloM,  it.  wh.li'h  piv^ 

mImiuI  Ihr-  l«rtp-  hl'nid  »i-«wl«.  Thi-  n-l- 
itiA.  r.  ia  drtat-h'-d  ui>  I>>  Ih(>  i>ra  ihrrnia, 
nnil  at  Iho  UltT  |i>>hit  k  iiiimIi  |jiicl(r<rFH]. 
l>t'I"H-  lb*-  ruiiiiin*  l*  *'i>»  lh>-  ivirrn»»  In 
•dctlnn.  mmpri>M>ti'<l  v<>rt1>i'jillf  nrxl  iw  k 
■VMitt  of  Iti.«  ivmifir"'»"i'-ri  pii<'l.>rv<l  ott 
Ha  pofclorl'M-  Hirfacv.  ALlIu''  l>wcr  por- 
HAn  ol  th»-  ^Ti«i«ill  ih^  rtltwT  f"wlT  1» 
■wollen, and  IheiriHisciirhf^l  liacWwanI 
an  «Jl  to  Imi  III  iiarl  tt[i|ill<i]  in  lh<-  mirfiu-e 
of  the  efliarr  nodf.  Thi>  defa.-hm.-nt  nf 
tb»  eborloM.  rf„  And  of  Hie  ivllgi».  r,, 
tarn  her«  In  the  cat,  illd  noi  exM  diir 
Idjc  W»>  but  Is  a  rpsiilt  nf  lh<>  way  th«> 
apmjIniMi  waiina>>t*'  Th»  itcliTal  ru|iliim 
la  covvrrA  In  fr»"!  b.v  n  mm«  irhd-h 
frriin  lu  oiihi-cntr!«  •trlntli'jn  tti  rr-crip;- 
nixiHl  t"  bi>  thi*  1<-ris  Thr  ocanjnnvtitn. 
/.  nuc-rlyiniT  the  Il-iv»,  Ih  i It- tad  nil  liv  It 
fntrn  Ihi'  w?li>rft  a«  fnrastlii-  JliiilMH.  9. 
h.  rvinalriii  i<f  thi<  cunjiincllva  at  the 
luwer  iitUTKlD  uf  tbr  Liaruoo. 


have  beon  expcltvd.    In  many  OUM  B  flM« 

of  the  iri«,  or  pvt-n  tfii'  t-ulire  iris,  in  ton» 
altogether  out  of  the  eye.  In  util,Y  11  vrr; 
few  cased  does  llio  lenn  remain  in  tlw  cj* 
ami  ill  situ.  liHunlly  it  is  either  cxpclM 
entirely  from  the  cje,  or  it  retuaiua  IjiBg 
bencuili  tbe  conjunctiva,  provided  lite  Ut- 
ter IB  unrupturpil  (f'Hg.  flö).  The  vitrwiu" 
is  often  densely  [»rmeatcd  witii  blood; 
and  laoL-niti«in  or  hemorrhage  detarlt- 
nieiit  of  th<i  retina  or  chorioid  may  be 
present.  Since  to  the  Mventj  of  such 
k-sion»  tliere  h  added  tlie  danger  of  «ub- 
Hcfjupnt  infection  uf  tlif;  wnund,  il  t»n  he 
readily  understood  that  ino«t  eyes  nhirli 
have  suffered  n  rupture  of  the  nclera  un- 
dergo  tleHtnic^tion .  It  is  an  exeeptinn.  in 
fact,  for  such  an  injury  to  rvcover  with 
the  retention  of  aerviceablc  vision.  A 
farniLT  trncc  prcsented  hiuiseU  at  m\  elinic 
who  Imd  bi-eu  ^red  är^t  iu  uiie  eye  unU 
thi-u,  some  year»  afterward,  in  the  oilier 
also,  by  a  cow's  horn.  In  both  eyes  there 
wna  a  healed-up  mpturc  of  tlie  sclera  tn 
the  iiiuLT  side,  with  an  apparent  regular 
uoloboini  uf  lite  iriK.  lloth  lenses  were 
absent,  but  the  fundi»  wuh  healthy  aid 
with  cataract  gin.''««»  Itie  »i^ht  was  very 
Kood.  Tliiü  man,  therefore,  may  be  tüd 
to  have  had  a  double  eitractlon  performed 
by  the  cuw,  and  tbat,  too,  with  more  «uc- 
ceftg  than  many  operators  arc  accuslomed 
to  have  witli  their  operation«. 

For  niptiin?  of  the  cornea,  see  j»u;v 
202. 

The  unfavorable  progoosiB  which  per- 
fonitin^  wounds  of  the  sclera  genemlly 
ofliT  Iiold!^  ^ond.  at  least  in  iJart.eveD  for 
thoae  case«  in  which,  to  begin  with,  there 
is  a  smooth  henling  of  the  wound.  Sueh 
eyea,  which  often  recover  from  the  injury 
with  the  rcHtoratiuii  of  fjood  ^ight.  nerer- 
tlieleMQOt  rarely  become  blind  afterward 
because  of  secondary  rhanijets  which  »re 
the  conse^iuencea  of  the  cicatrix  in  lb« 
sclrrii.  If  the  uvea  is  incorporated  in  the 
Kciir.  it  may  be  »ubjecled  to  traction,  aJtd 
hence  give  riae  to  perntanent  symptom^ 
of  inritution;  repealed  attarks  of  in  flam - 
inatiou  may  ittart  from  the  (loint  wfacre 
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tb*  WW»  is  »ttachiM3,  ind  Ihu«  «veo  Byrupnthetic  iridocyclitis  of  the  other  eye 
DHj  be  net  up.  In  nt-lf^ral  wuunil«  whicli  lie  fartlmr  IwL'k,  in  the  rc^on  of  ihc 
Iffviim,  th«  Utter  nuiy  l^ecome  atlnrliM  to  the  cicatrix.  By  8uh»equi;nt  nuutrac- 
tion  uf  the  cicfttriciiil  tii»uv  tbe  n-tin»  i»  tlntwn  more  iui<l  more  into  the  cicutrix, 
and  tbiu  t»  loosened  frum  Ua  IhkI;  tbe  «ye  ^ruwH  hiini)  fmm  detnclintuiit  of 
Cbe  rvlina  (Von  GraL-fel.  In  tliw  wuy,  l*jo,  muoy  eyes  iiru  OvHtroyci)  whjrh  have 
beeo  epcnted  upon  with  apparently  brilliuit  loccce«  by  acctiou  of  the  bcluro, 
M  for  th«  cxtractioo  of  a  foreif^  bixly  or  of  a  cysticcrouH.  A  fuKhcr  dlln^c^ 
to  the  eyes  from  thu  fact  thut  thL*  Kclurul  ciiutrit.-«!»  luter  on  rpiulily 
«ctnlic.  and  lead  to  tbe  formatioii  of  BcleraL  staphylonuita  aod  alM  to 
of  tctujon. 

The  ftogaomM  muot  lie  »taUn\  aa  almui4  atwoluttily  uiifHvorahlv  when  b/at- 
tign  kodjf  haa  been  left  fu  tbo  eye.  A  »eric»  of  ca»ea,  to  be  «urv.  is  known  in 
which  a  furrign  body  bn«  been  earrlcil  about  m  tlie  ere  for  yeMra  without  caus- 
ioK  injury.  But,  in  compariiHiu  with  the  extrviue  fn-qucui-y  uf  such  injuries, 
tb«  number  of  then«  cases  ia  influiteiiimaUy  Moiall;  and  even  in  thcM  caM«  the 
•■ffty  of  the  rye  U  by  no  mpann  to  ln'  conHidcn'd  iw  pi-nmiiti'ii t ly  axminrd.  Aa 
an  riample.  the  fultuwiuf*  case  Ibut  I  observed  may  bi-  uddun.-d;  A  young  lady 
of  twenty'live  yea»  of  a^  was  injured  by  the  pi'rcuKMo»  cnp  of  a  child's  gun 
.exploding  near  her  eye.  A  piece  of  the  copper  case  of  tbe  cup  jR-netniled  into 
Ithe  left  eye  tbrouf{h  tJiepomea;  it  cnuld  b«  kcbo  lying  upon  the  iowennnst 
part  of  the  irü.  The  imojcdiate  conacquenoe  of  the  injury  was  aa  iritis,  which, 
buwerer,  after  some  wceka  (fot  well,  leaving  «cveral  synochis.  Fn>m  that  time 
an  tlie  eyr  remained  free  from  influnmiiition  nnd  hud  i;*hkJ  viitual  [nuwer.  The 
pieee  of  metal,  which  had  a  len^^h  of  atmuc  one  milUmotTv,  could  always  be 
«eca  Ijing  upon  the  irii«,  only  it  graduully  u&sumcd  a  bhick  color.  It  naa  nut 
VDtil  ten  yean  after  tbe  injury  tbut  the  sight  iH'gan  to  diminiMi,  and  the  patient 
waa  tonneDted  hy  photopAia;  she  uhtu  complniued  that  object«  directly  looked 
at  aeemed  to  move  and  looked  bent.  9o  th»!  Klmight  lines,  for  example,  appeared 
wary  to  her.  The  eye  whh  still  free  from  inflamiiiation,  but,  after  ratlit-r  pro- 
iongrd  examinution,  übowed  n  nli^^lit  ciliary  injection.  Kxamination  with  the 
u|ihtbalmowo{M.'  could  not  demontilnite  any  charges  exr<^pt  that  the  fundun  in 
it«  lower  half  wa«  not  as  beautifully  n?tl  bm  it  wu»  »liuve,  but  wbr  of  a  light 
gniyiah  color.  It  was  henre  taken  for  gruntt-d  tliut  here  was  a  delocbuieiit  of 
the  rvtina  in  tta  very  earliest  stage.  The  traction  thus  jtrodur^  upon  the  retina 
arcouote<l  for  the  photopnia,  and  the  iindulatory  movement  of  the  retina  uc- 
nmnled  for  the  apparent  movement  of  objects,  while  th«  curved  ap|>vHraDce  of 
straight  linea  was  referable  to  th«  differences  of  level  existing  in  the  detached 
retina.  Crmjecturally  tbe  retinal  detachment  was  produced  hy  an  old  exudate 
which  lay  upon  the  ciliury  ha>i)y  and  the  mont  anterior  portion  of  the  rt'tina, 
and  which  by  it»  gradual  shrinking  drew  the  retina  farther  and  farther  forward. 
Stoc«  theo  I  have  not  had  on  opportunity  of  oecing  the  patient  ugnin,  but  th« 
■ulNe«|oent  «lurw  of  tbe  case  may  1^  predicted  with  great  probability.  Tli« 
retinal  detachment  will  have  twcome  total ;  afterward  aii  irido^ycHti»  will  have 
probably  developed  out  of  the  condition  of  ciliary  irritation  of  th«  eye,  ho  that 
iftcr  some  time  tlie  eye  would  b^^comc  completely  blind,  would  grow  toft«r, 
■od  would  l»e  the  site  of  froi)ueDtly  recurring  altarkü  of  pain  and  inäammation. 
[i*«rhapi,  too,  tbe  other  eye  would  l*e  attacke<l  iiy  sympathetic  inflammation. 
I,rlM>r  has  deiennincd,  by  a  aeries  of  ex|>erimentt(  iip«>n  animals,  tbe  reaaon 
the  preacDce  of  a  focei^  body  iu  the  eye  regularly  resulu  in  a  aBTan  io* 
16 
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ftanumition.  Thi«  mflnmmulioQ  is  cillicr  excited  by  the  presraoe  of  mioro-oT' 
gnnimnü  which  mnk«-  llu-ir  wuy  into  thf  inU'riiir  of  thi?  rye  from  the  conjaactivsl 
sue,  citbor  slon^  with  the  fnrf  i^o  body  or  8iibKCi|iii-iitIy,  or  it  is  1\k  i-unvrquirncp 
of  a  chemical  irritatioD  of  th«  tiüeuei»  produced  by  thos«  foreigfn  bodies  which 
«re  not  chemically  iiKlitferont.  For  example,  punilent  itiflamnuition  could  be 
priiducipid  by  Itits  uf  cupper,  and  ctill  nii»rc  by  partic^lci^  «f  romruiy,  whirh  wi-w 
introduced  lucpticAlly  into  the  anterior  chamber.  Hence,  üiich  iDltAmimtivii 
docs  not  noccssnrily  presuppose  tb«  jjenctrHtion  of  whizomyctrU-«  into  the  tyf. 
Oliservntioni«  iipnn  raiiii  ikf^ree  in  f(unt>rii]  with  the  fiicts  ohtainud  by  ex|MrrimpDt. 
Whether  a  body  which  pcnetrstes  into  the  eye  is  well  borne  by  it  or  not  d^- 
pcndü  upon  Ihf  following  ctrcumitUmcx'.'«:  1.  First  of  nil,  u|»oii  the  fact  of  it» 
being  tweptu:  or  not,  3.  lJ[Min  it«  themienl  rliBmctvr.  Chemically  indiffertot 
bodies  (Huch  as,  for  instance,  fmgraents  of  glaw),  if  they  get  into  the  eye  aaepti- 
cnlly,  »re  the  cinex  moKt  likely  to  renuiin  there  without  prnduHng  any  further 
ill  i-fTcct.  Thi'  (»ntrary  lu  true  \A  the  foreign  bodie»<  that  uxc  of  mo»t  frequent 
occurrence — i.  e.,  chipa  of  metal.  These  almost  always  set  up  a  «cvere  in- 
flummatioa,  which  eaii  nr>t,  however,  in  most  ctwp«  be  rffcrred  to  their  «eptio 
cbanuTler.  In  fact,  meUillii-  chi[iH  (for  instant:c,  such  lu  fly  off  while  the  metal 
i«  ijeinff  hiunmercd)  are  ofleti  rained  to  a  red  heat  intmediatelr  before  they 
punetrutti  into  the  eye,  and  Mre  Ihu»  disinfected.  They  owe  tlK'ir  jiniperty  of 
esnitJng  inflammation  to  the  fact  that  they  bccromc  uxtdizdl  in  the  tiftAue»  of 
th«  eye,  and  thus  act  tm  chcmicat  irritants.  This  is  the  case  with  iron,  und  »till 
more  with  mpp^-r;  metaU  which,  like  lead  and  th<!  noble  metul».  »re  innocent 
in  this  regard,  »re  uf  coiiipiirntively  rare  oiTCurrcnc«  in  the  eye.  3.  The  eiAumt 
oi  the  foreign  1>ody  is  of  influence,  inasmuch  as  th«  larger  th«  foreign  tiodii« 
are.  the  less  readily  arc  they  tolerated;  for.  while  smtiH  foreign  bo*lie»  speedily 
liccomc  fixed  in  tlie  eye,  larger  onp.i  readily  undergo  chiingeH  of  place  during 
movement»  of  thu  eye,  enpectally  if  they  are  of  high  spcciHc  gravity,  as  in  tbn 
case  with  pioci»  of  metal.  By  such  displacement?  of  the  foreign  body  the  sur- 
rouuding  tlnnes  nrc  mechanically  irritated.  4.  The  individual  tissue«  vary  Id 
respACt  to  their  tuleraiuv  of  foreign  bodies.  The  uvea,  and  especially  the  iriK 
and  ciliary  body,  exhibit  the  ]qjeat««t  reaction  to  injury  uf  any  kind.  The  le»». 
on  the  euntrury.  pussibly  mi  accnuni  of  the  üluggi^hacss  of  its  tiiwue  metnmor- 
pbosifl,  i«  the  part  of  the  eye  in  which  foreign  tnidips  are  rrbi(i*-ely  the  best 
borne.  If,  for  example,  a  small  chip  of  iron  ha*  become  imbedded  in  the  lensi, 
tlip,  latter,  to  be  sure,  becomes  clouded,  but  inflammatina  ordinarily  fnibi  to  lake 
place.  In  such  a  case  aometiuies  the  lens  is  afterward  colored  brown  by  the 
oxide  which  is  formed.  A  deep  brown  coloration  is  produced,  niuinly  nmler 
the  guise  of  nist-colored  dnt(<  which  lie  iK-neath  the  anterior  Cap«ule  of  the  lens, 
and  form  a  crown,  corresponding  nearly  in  situation  to  the  margin  of  the  pupil 
wh<n  dilated  (Samelsohn).  Later  the  coloration  may  extend  to  the  iri^,  which. 
if  previously  gray  or  blue,  assumes  »  msty  brown  hue.  Thi»  impre|;nalion  with 
iron  also  occurs  in  the  other  tissues  of  the  i^ye,  {lartirularly  in  the  retina,  which 
may  in  consequence  become  atrophic,  so  that  hlindnewt  may  ulliraatt'ly  ensue 
even  when  the  fragment  U  toleniU'd  without  infiammntion  (Hippel,  Jr.».  The 
impregnation  of  the  tissues  with  irou  Is  calhil  »idfrmU  hulhi  (from  vihtifi&t* 
iron». 

Small  fragments  of  iron  may  in  time  be  entirely  dissolved  by  oxidation. 

Perforating  injuries  of  the  eye  iire  very  fn-qiient  in  the  working  rla.-»,  and 
fÜTDish  a  large  (xjnilngeut  of  the  blind.     This  in  puiticularly  tbe  case  in  regi 
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whcTT  many  imluHtrii«  arc  i^rrii'il  on.  The  rnllowinft  r<>port  of  (^liii  givfu  ■ 
good  idea  ü(  tbp  fn<<|Utrncy  of  the  lujnncyt  Lo  which  tliv  v\v»  uT  many  warkmrn 
arc  «xpOfeed:  Anionif  twelve  tiundrvd  ami  eighty-thrve  worker«  io  nietuls  cm- 
plojwl  in  sii  faclnric-ts,  uicli  cTiHn  r«'ifivt-<l  on  iiti  iivtTtij^<^'  frttm  two  to  ilirre  eye 
injuries  in  a  yvM.  Of  cuurM*.  the  jinfnl  ninjority  uf  tlu'»«»  itijtirlcH  were  nf  a 
*lf^ht  charncter;  mwX-,  iodtid,  con^iütcd  mt-rcly  in  tlic  [K-ui-tnttion  of  miibII 
metallic  purttcle«  inlu  the  Miirfii«.-  of  tlif  coniL-a,  whiih  wi-rc,  for  the  mmt  imrt, 
moovfNl  »I  the  fsctory  itself.  Alwut  half  ot  the  workmen  went  roiupellnl  to 
aeelt  merlical  aid;  and  out  of  every  thiHuuiDd  28  suflcred  a  partial  iai|MiroteQt 
[-of  aight.  and  IB  liad  Iwt  one  vye  alteret  Iter. 

Ik  tlieru,  tlieu.  tiu  protection  tj{;iiiusl   tlieM-  frijttlitfully  frt'()upn(  injurifft  nf 

,thv  ejw  1    Cerlainlj-,  and  rwtrcovcr  u  very  simple  one — niimvty,  tlie  wrearing  of 

livp  i>|KTlar)ea.     These  ari3  made  nf  glaM.  or,  t)mt  they  may  not  be  pHHily 

ten,  of  mica  or  of  fioo  wire  neL.  I'nfortuiuilrly,  the  uw*  of  tlii-He  |trou*ctlve 
spectadu«  liH»,  uji  to  the  j^reAeat  time,  uiwaytt  encountered  great  oppoMtinn  on 
the  port  uf  the  workmen  who  n>i|iiire  them. 

Ttie  allcmpt  to  rtm/rr  the  foreign  InKly  whirii  Itaa  peiielniled  into  the  eye 

f»  oftrn  bcaci  witli  great   dilHcidtics,  and  very  frequently  \o  unsuccetisful.     No 

flxrd  roIeH  mn  be  laid  down  for  the  procedure»  to  be  employed  for  thia  piirpoac, 

f  as  alnoei  FTCry  indiTidual  caso  has  its  peculiaritieH  and  calla  for  an  oporatJoD 

dtvlgcd  *pc«i«lly  for  jtM^lf. 

In  injuries  prt>duced  by  chip*  of  iron,  the  Ta<rffnet  \s  employed.  Forme  of 
apiiaralUK  have  been  mmilructcd  to  determine  in  doiibtfnl  ciwe«  wlietllcra  piece 
iMT  iron  is  present  in  the  eye  at  all.  In  thcAe  ilio  injured  eye  ia  broii^'ht  na.  cIom; 
■•  poaslble  to  a  very  Hensitive  magnetie  needle  raxtattr  needle  of  I/on  Q6rard, 
aideroMxipe  of  Aamus)  vrliich  undergoaii  deflection  if  there  in  a  chip  of  iron 
I  |M«ieat  io  tbe  eye.  By  a^rertnioing  at  what  point  of  the  «urface  of  tlie  eyeball 
till«  drflcctlot)  ia  the  greatest,  wo  can  determine  iipiiroximnlely  the  aitiiatiou  of 
Ibf^  iron. 

Murh  more  frei)UCDtly  tbe  maju^net  ia  employed  for  remorinK  tbe  fnretfpi 
boily.  The  extraction  of  a  chip  of  troti  from  the  vitreous  by  meand  of  a  luir 
mairnel  intnxliiee«!  tbruugli  an  inctitiim  on  the  hrlera  was  first  performed  by 
MacKeüinn  (18?4j.  Hin*rhberg  construntpcl  the  finit  available  rlertro-ma^iet, 
which  in  tbe  form  now  commonly  employed.  About  a  rod  of  !>oft  iron  in  woimd 
a  iptntl  cnil  of  ropper  wire,  not  too  (hin,  the  two  end»  of  tvliich  are  ronoected 
with  a  jtowcrful  j^Ivanic  element.  The  eii>^lt<  uf  the  iron  rod.  nbic-h  proji'et 
■miiowfaat  lieynnd  the  Hpiml,  are  a  little  bent  and  rtid  in  a  bh;nt  point,  »dnpled 
for  introdurlion  into  the  interior  of  tbe  eye.  For  this  latter  pnrpow  we  enter 
either  ihroujrh  the  wound  itself,  in  caw*  thi»  i»  larffe  enoiij^h  and  i*  Mill  o|»en, 
or  «e  make  an  inrisiiin  in  n  «iiitable  üitnatinn  iii  the  cornea  or  sck-ni,  according 
to  tb«  location  of  the  forci^  Imdy.  Recently  very  |>owerfid  electro- magnets 
Xmrt  b»o  ooed  (Hnab.  Schlocwer).  Thow^arc  not  intnxlueed  into  the  eye,  but 
■ra  meivly  applied  to  it  exteriorly,  as  they  are  able  to  Attract  even  tcniMll  frag- 
neoCaof  iron  nbeu  at  aomc  dittlaoce  from  th<^m.  It  U  not  often  that  the  fioint 
of  miry  of  (he  iron  chip  is  a  proper  place  to  apply  tbe  magnet  to,  in  onler  Io 
catnui.  the  fragment  from  the  eye.  Generally,  it  is  better  to  place  tbe  tip  of 
the  magnet  again»t  the  center  of  the  cornea,  »o  hü  to  bring  the  fragment  through 
Ih«*  piipil  and  inui  the  anterior  chamber,  fnmi  which  it  may  then  \w  n-moved 
by  an  Indalon  made  at  the  margin  of  thi-  comeu.  Thn  large  have  the  follow- 
■dvMlag»  over  tlie  «nail  magnet«:  (I)  It    in  nut  neceanary  to  make  a 
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wound  ill  thi>  «clicra;  \'i)  the  situjilion  of  thefraffmeat  n(M>d  not  be  koown  pre- 
«tscly;  (3J  even  very  ^miil]  frogmcnbi  cun  bo  n-mcivei)  ia  Ihin  w»y. 


III.    EcTASlJf  OF  TUE  SOLKJLA. 
(fl)  Fartial  Kctaitia. 

55.  Partial  ectasia  of  the  sclera  is  rtfpreseuted  by  a  circarascribed 
pruirusiui)  talking  thti  form  of  a  dark  prominonee  or  sn-elliiig.  Thu 
sclera  at  this  »put  i«  thinned,  so  as  to  bo  readily  dimpled  with  the  point 
of  a  sound  ;  in  consequence  of  the  thinning,  the  chorioidal  pigment 
appears  through  it,  and  imparts  to  the  ecla^ia  a  dark,  elate-gray,  or 
blui^h-bliick  rolor.  By  uieuiis  of  foi-al  illumination,  light  can  often  be 
made  to  pass  through  the  sclera  at  the  ccuicic  spot,  and  the  coating  of 
pigment  OD  its  inner  surface  can  be  seen  through  iL  According  to 
the  situation  of  the  ectasia,  various  forms  of  it  are  distinguislHid — 
namely : 

1.  Anterior  Ectasia  (anterior  scleral  stajihylomata). — These  ocunp; 
the  portion  of  tht.»  sclera  atljoining  the  cornea  (Figs.  r>7  and  08).  They 
appear  in  the  beginning  under  the  fomi  of  small,  dark  spuis,  which 
afterward  beranie  larger  and  bfilge  out.  When  several  ÜC close  together 
they  become  conti ueiit,  forniing  a  large  swelling  which  surrounds 
the  cornea  like  an  arch  or  ring.  This  swelling  at  various  points  is  con* 
strieted  in  a  radial  direction  by  the  stronger,  lead  distended  fibers  of 
the  scWra,  so  that  in  a  sniaLl  way  it  resembles  the  large  intestine  with 
its  sacculations.  The  limbus,  under  the  form  of  a  somewhat  depressed 
gray  line,  marks  the  boundary  between  the  ectasia  and  the  corne-a. 
When  the  latter  is  also  opaque  and  ectatic,  the  sharp  line  of  demarca- 
tion  between  scleral  and  corneal  ectasis  is  often  lost,  and  both  ectasia- 
unite  to  form  a  single  protuberance  occupying  the  anterior  segment  of 
the  eyeball.  It  often  hapfwas  that  an  anterior  ecleral  staphyloma 
exist»,  or,  at  all  events,  has  its  chief  development,  on  one  side  only. 
Then  the  base  of  the  oomea  at  this  side  is  pushwl  forwanl,  so  that  the 
entire  cornea  gets  to  lie  obliquely.  If,  for  instance,  the  scleral  staphy* 
Ionia  occurs  on  the  inner  side,  the  cornea  looks  outward  instead  of 
straight  forward  (Fig.  f!8,  A). 

y.  Equatarittl  Edasim  (equatorial  staphylomata). — These  are  dark 
prominences  in  the  region  of  the  equator  of  the  eyeball.  They  can  be 
seen  only  when  the  eyeball  is  turned  strongly  towani  the  side  opposil« 
the  staphyloma.  They  occur  at  either  one  or  more  spots  upon  the 
equator,  but  never  surround  the  entire  eyeball  like  a  ring,  as  is  fre- 
quonily  the  case  with  anterior  seiend  stapbylomata. 

3.  Posterior  Ertasiw. — These  occupy  the  posterior  «egment  of  tJie 
eyeball,  and  can  not,  theroforo,  be  seen  in  the  living  eye.  In  respect 
to  origin  and  signiBcanco,  they  are  essentially  distinct  from  anterior  and 
equatorial  staphylomata  of  the  sclera.    There  are  two  kinds  of  posterior 
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ectasia? :  a.  The  staphyloma  pon/icum  Scarptp..  This  consisu  in 
linmng^and  protrusion  of  the  sclera  at  the  pofitcrior  pote  of  tlie  eye 
to  th«  otiter  side  of  the  optic-nerve  entruuoc.  If  tlie  eetimiii  takes  ou 
gruBtcnlimuDsioDS,  the  optic  nerve  is  also  involved  in  it  (Fig.  ÜÜl).  'I'hia 
form  of  ectasia,  aa  Arlt  was  the  first  to  discover,  ia  the  most  frequent 
cmoae  of  lho^^8igl)t«dne66,  because  oving  to  the  recession  of  tlie  ycloni 
the  ejeball  undergoee  an  elongation  «f  its  eagittAl  axis  (axial  myopia). 
Tbfl  üiagnoüs  of  a  posterior  staphvlouia  can  be  made  in  the  Hvin;;  eye 
only  by  detnonfltrating  the  existence  of  a  high  degree  of  myopia  and  uf 
tho  nocompanjing  changes  in  the  opthulnioiKiopic  picture  (§  77).  ß. 
Poiierior  scleral  protruHon  of  Amman.  This  does  not,  like  posterior 
■tMphyloma,  lie  just  at  the  posterior  j>olc,  but  below  it.  Contrary  to  the 
eaae  of  the  other ectasi»  of  tho  Gclera,  it  is  not  acquired  bnt  congenita], 
being  formed  in  consequence  of  an  incomplete  closure  of  the  fu^tal 
ophtltalmic  eleft.  Il  it;  found  »imtiltaneously  with  the  formation  of  a 
fiaure  (coloboma)  in  the  chorioid  and  frequently,  also,  with  coloboma 
of  tho  iris  (me  gg  7G  and  80). 

Ac()nired  eotasi»  of  the  iwlera  are  designated  under  the  name  of 
staphjiomata  of  the  sclera,as  has  been  done  in  the  preceding  lines,  but 
the  expre^ion  staphyloma  is  not  applied  to  the  congenital  scleral  pro- 
tnitftun  of  Ammon. 

(Ä)    Total  Ectasia  of  the  Sclera. 

Thisconaisis  in  a  uniform  dilatation  of  the  entire  sclera,  so  that  the 
eyolKill  i.t  erdarjred  in  toio.  The  sclera  is  everywhere  thinned  and  the 
chorioidal  pigment  sliows  through  iL, so  that  il  lim  a  bliiii^ii-whiti^' appear- 
ance. Total  ectasia  can  develop  only  in  youth  when  the  sclera  is  still 
everywhere  yielding  ;  the  solera  of  adults  is  so  rigid  that  it  ojin  protrude 
only  nt  certjun  weaker  spots,  and  hence  it  adtntt»  of  only  iwrtial  eftasia-. 
Tot«)  tMriasia  onciin;  moKt  frequently  at  tho  saiue  time  with  staphyloma 
of  the  corneA  or  with  anterior  scleral  staphyloma.  By  the  combina- 
tion of  these  two  kinds  of  ectasia  a  very  extraordinary  enlargement 
of  the  eyeball  tionietimes  develops.  Mitdi  more  rarely  a  sr>coitd,  pure 
form  of  w^Ieral  ectasia  is  observed,  in  which  the  eye  shows  simplv  a 
tratform  enlargement  in  all  its  dtmensions— an  enlargement  in  which 
iho  cornea  also  participates  (m  egal  or  omen).  This  condition  is  charac. 
terized  as  h)<lrupliLhu]nuis  or  buphtlialmus  {ßoik,  ox,  on  ur:eouTit  of  the 
resembhinco  to  the  large  eyes  of  oxen).  Hydrophthalmus  is  either  con- 
genita) or  is  acquired  in  early  childhood,  and  is  probably  analogous  to 
the  glanc-oma  of  adults,  under  whiirli  disease,  theriifore,  hydropbtbal- 
tDQs  will  be  treated  of  in  detail  (sec  g  83). 

EtIologT. — Rvery  ectasia  of  tho  sclera  is  the  result  of  a  dispropor- 
tion betWLvn  the  intra-ocular  pressure  and  .the  resistance  of  the  sclera. 
Either  the  tension  of  tlie  eye  is  pathologically  heightened  or  the  tenao- 
ity  of  Ü10  sclera  is  diminished.    The  former  is  much  tho 
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qaent  cause  of  scleral  ectAsia;  (if  the  posterior  ectasi»  are  exee])t«d). 
Scleral  ciitasiiu  devt^lop  sU>wIv,  anil  t1ie  [li!t]>i'uporiion  l>etwiH>»  the  b'li- 
aion  of  the  eye  aüd  the  rcaUuiQce  of  the  ij<:tera  must  persist  for  a 
jtretty  long  time  before  it  can  make  the  sclera  become  ectatic. 

{a)  The  result  of  elevation  tif  the  intra-omlar  ttnsiun  is  that  erttry 
!i(|tmrc  miliiiuelre  of  the  iuteriur  siirfiicf  u(  the  »c'lera  has  to  hour  the 
same  inerease  uf  pre&äure.  If  the  sclem  pü&sessed  the  same  cunfitilu- 
tion  throughout  it  would,  in  caae  it  yielded  to  the  pressure  at  all,  px- 
paod  in  a  perfectly  uniform  fiishifm.  Hut  some  portiuns  of  the  sclent 
are  constnietod  less  solidly  than  others,  and  these  give  tray  ßrst  to  the 
increased  pressure.  These  less  tenai/ious  sjiot«  »re  those  in  which  tho 
scleriL  has  m>rv(>!g  or  vessels  ptHsing  üirough  it  into  tlie  interior  of  the 
eye,  and  in  whieh,  therefore,  it  is  perforated  and  thinned.  Chief  among 
these  ]ituces  is  the  luuiinacribrosa,  and  nextthoKEt  portions  of  the  sclera 
where  the  Tcme  vorticosa)  and  the  anterior  ciliary  vcsaels  perforate  it. 
At  the  site  of  tho  lamina  cribrosa  the  sclera  is  reduced  to  a  thtn  mem- 
brane, which  is  riddled  with  holes  like  a  »ieve,  und  which,  under  in- 
creased presaure,  bulges  out  backward.  This  bulging,  however,  is  nut 
counted  among  the  eCnphyloniata  of  tho  sclera,  bnt  is  designated  as  an 
excavation  of  the  optio  nerve,  because  the  head  of  the  optic  nerve 
recedes  aimultaneonsly  with  tho  lamina  cribrosa  (S  81).  Kquatorial 
staphylomata  develop  at  those  spot«  where  the  vena-  vonicos»  perforate 
the  sclera  and  anterior  scleral  Btaphylomata  at  the  spots  where  the 
auterior  ciliary  vessels  are  transmitted.  The  other,  more  resistant  sec* 
lions  of  the  sclera  remain  uuehatijjed,  oven  under  increased  intra-ocu- 
lar  pressure;  it  is  only  in  childron,  in  whom  the  sclera  Is  capable  of 
expanding  as  a  whole,  that  total  ectasia  develops. 

The  must  freipient  causes  of  the  elevation  of  intra-ocular  pressure 
are  glaucoma,  seelusio  pupillw,  und  ectatic  cicatrices  of  the  cornea. 
Tn  glaucoma,  in  whicii  the  venie  vorticosan  »re  the  main  seat  of 
congestion  and  infltimmation,  equtitorial  stdphylomata  generally  de* 
relop;  seclusto  pnpilln;  and  staphylomata  of  the  cornea,  on  the  con- 
trary, in  which  the  inflammation  eipeuds  itself  niion  the  most  an- 
terior sections  of  the  eyeball,  mostly  induce  anterior  ectasia*  of  the 
sclera. 

(b)  The  result  of  diminished  resistance  of  the  fclera  may  be  that 
the  latter  is  unable  any  longer  to  withstand  even  the  normal  intra- 
ocular pressure.  Diminished  rei^istance  develops  in  consequence  of 
inftammationa  of  the  sclera,  and  hence  occurs  in  the  deep  form  of 
scloritis,  which  leads  to  anterior  ecleral  eobieiee  (page  329)  ;  it  also 
occurs  when  tumors  (mnlignaut  new  gnjwths,  gummy  or  tuberculous 
nodules)  develop  in  or  beneath  the  sclera.  Injuries  of  tlie  srlem 
also  diminish  ita  tetnacity,  and  hence  the  cicatrices  aft^^r  {icnetrating 
wounds  (and  öspecially  after  rnptnre.<*)  of  the  sclera  very  frequently 
become  uctatic.    Scleral  ectasia'  arising  in  this  way  lead  subsequent- 


niSKASES  OK  THK  HtLEKA. 


247 


Ijr  to  elcTAtion  of  the  intra-oßular  pressure,  whicti  then,  liowever, 
must  bv  regarded  nut  oa  the  cuuse,  but  an  the  result  ot  ectiusis,  wen 
though  it  do«a  contribute  to  make  the  hitter  still  larger.  Uerr,  ihcn, 
the  Bame  prweu  that  occurs  iu  ectusiaj  of  the  coroeu  (pago  'il5)  is 
repeat««!. 

I'oftcrior  «cleml  cctusitt  ure  likewise  referred  to  u  diniitiutioii  io 
ibc  renstsDoe  of  the  sclera.  With  regai-d  to  the  devuluptiieiii  of 
«lmph\li>nia  ptisticum,  the  cau8«  of  it  in  ussuiiied  to  be  a  cotigcnitul 
weoknew  of  the  solera  in  its  posterior  ponioii.  With  respect  to  Am- 
moD^H  scleral  protinision,  the  idou  is  held  that  the  fictai  uphtlialmic 
-deft  is  filled  up  with  s  sort  of  iuurnit-dtarv  tissue  whieh  iloes  not 
pone«  the  tirm  texture  of  the  nomial  sctora,  and  hence  gives  way  be- 
fore  the  ocular  pressure. 

Goneeqnenoes  of  Scleral  Ect&siffi.— luniiterioraud  eqimtorial  staph  v- 
lomau  of  the  seleni  Ihu  sight  is  ut  leugih  coni])letely  degtroyed  through 
rise  of  tension.  If  the  etitasia  does  not  come  to  a  stop,  the  enlargement 
of  the  eteball  keep«  growing  greater  nnd  gn-aler.  'J'he  eyeball  jirojects 
far  beyond  the  pal{>ebral  fissure,  can  be  covered  but  incompletely  by 
the  lids,  and  is  extremely  disfiguring.  Conjunctival  eatarrhihichrynia- 
tion,  and  blepharosptism  develop  as  u  resiiU  of  the  niecbiinical  irritti- 
tion,  and  not  infrequently  the  lower  lid  is  puälied  so  far  out  by  the 
«•nlargotl  eyeball  as  to  be  everted  {ectropion).  Finally,  some  light 
injury  snfliees  to  cansc  the  rupture  of  ihe  staphyloma  at  a  jiurticiilarly 
thinnod-out  spot  The  greater  part  of  tho  liqueHed  titreous  is  evacn- 
atctt,  and  in  eoiiafiquence  a  violent  haMtiorrhago  may  take  jilace,  ami 
tho  eye  mar  undergo  destruction  with  tho  symptoms  of  punojihllial- 
mills. 

Htapliyloma  poutioum,  if  it  enhirges,  ciui»es  a  eonsiderable  increase 
in  the  short-sightedness,  without,  however,  inducing  elevation  of  ten- 
sion and  the  other  deler^rious  consequences  of  anterior  and  equatorial 
staphyl omnia.  The  wrleral  pi-otnisimi  of  Ammoii  remuino  stationary 
and  entails  no  injurious  consequence«. 

Trostment.— It  is  only  anterior  and  equatorial,  not  posterior,  eotasin 
of  the  »-leni  that  are  ameiiablH  tu  treatment.  In  llie  former,  which, 
in  the  great  majority  of  cases,  have  devtilui>ed  in  consequence  of  an 
iucrease  of  tension,  the  main  indication  is  iridectomy,  provided  that 
it  is  atill  technically  practicable.  Inasmuch  as  this  operation  dimin- 
ishes the  inLra-ocnlor  pressure,  it  puis  a  stop  to  the  further  cnlargo- 
meDt  of  the  scleral  ectaaifl^  (and  in  especially  favorable  cases  even  causes 
diminotion  in  the  ate  of  an  ectasia  already  existing),  and  likewise  pre- 
■ama  the  sight,  so  for  as  it  still  exist«,  from  total  destruction.  If,  aa 
indead  is  generally  the  lipase,  iridectomy  is  on  technical  grounds  no 
longer  prnrticable,  there  is  nothing  el.se  left.  t.o  do  but  enucleation,  in 
case  the  eye  distresses  the  patient  by  its  size,  its  puintulness,  or  tho 
disfigurement  it  causes. 
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The  anatomitai  »trwture  of  scleral  «taphy loma  is  e^amtially  diflureot  from 
tlMt  of  tttaphyluma  of  tlic  cornen.  Whili;  the  Iatt4>r  conitiKiA  of  cJciUririol  iJaMie 
which  replutu-H  the  cornc-a  thnt  hna  hren  (Inntmyed,  a  «Nieral  Ktaphyluoui  in  formed 
of  the  KC'Icm  itaelf.  which  htts  not  (.-vtustKl  tu  «xist  at  lh<r  i>ittf  of  th«  ecta»i»,  but  i» 
simply  thinned,  m>  tliut  often  it  i.x  mi  thickfr  than  ii  «iK-rt  of  [>u|it'r.  la  )M>Hicrior 
Ktn)i!)yUiiiia  th<t  thinning  in  unifonu;  in  »nU.*rior  atid  equutorial  «luphyhiinatawe 
oft«-n  fiad  that  the  UiioniuK  U  not  uoiform,  and  commcuceä  ^uddt^nly,  owio^  to 
th«  abrupt  diuippeamncc  of  the  innrr  luycr»  of  tiie  »l'Iltu  at  the  marf^in  of  the 
ectasia.  Tliu  erlern  thi^ik  iu  the  i({>ot  wher«  it  bulf^ira  lui^k»  aa  if  it  liad  bwa 
gnawed  iald  from  the  inaer  itide,  and  thus  deprivvd  of  tu  innt^nncitit  layer».  Prob- 
ably this  i«i  owing  to  the  fact  timt  the  innerraoAt  tayf^rs  of  Slier»  of  the  Rclem,  in 
cotiüioqiiFtirE'  of  tlw  great  stretching  to  «htch  they  an;  fi|iOMMt,  first  rU|i(iirp  at 
come  djiot  and  then  frradunlly  t>epiirat<?  from  uacli  other  (Ozcmiak  and  Kirn- 
bsc'hcr).  The  uvea  is  iilwiiyit  »olitlly  udlitireut  to  the  inner  8urriico of  the  i-ctuitia, 
and  in  herp  tto  atrophic  thj^t  sciirccly  nnything  is  Iffft  of  it  but  ita  pigment  layer, 
which  fortiiK  the;  dark  coating  of  this  inner  Kiirface. 

{HaüfctioD  oC  ectatic  eyehulln  shown  thiit  anterior  «cleral  Klnphylotna  may  b*1 
of  two  kindfl — eiUari/  or  intertMbtrg  aiaqihylwnia.     The  former  (Pig.  07)  bcluo^ 


Fin.  ST.— 8TAPn»i-üM4  Cil.iiaK.     t.^ft"  f iu;m>(<wb«T  I 

Hw  ev«  b  U>ectc>d  iKirixoDlAlly.    SurnmndJtijrlhncnrn<'a  ihrrc  la  an  rctoKla.  c.  of  Um  aelen, 
«filch  stuitnii  It«  ETNitrat  breadth  ai  tlie  Unniioral  »lilf,  t :  ami  on  iba  naaal  «lilf.  n,  la  nar-. 
r-.«<-r  «nU  )<«■  profTilnent.  Cor  wblcit  reawm  tn>>  Hinx-a  n]j[x-nr<  ilLiiplacnil  Uiirard  tbr  ti««  ' 
k)(|p,     Ttii!  Inner  aurfnvv  of  fh»  ikImiU  to  ttiat«]  wltli  tlic  cliriiusied  eOiarf  pfoopf «  :  tl. 
Irin  bt  Invitiibt«  bMUiuat^  It  Ih  tirmand  airalnal  thv  pu«U>ri'>r  Hurfacr  nf  Ibf  i^rnrn,  «rhb-li  lirnc. 
looka  picnientMl  in  hiark     Tttn  n-tlnn  und  rhnrtnld  havp  b«4>nl>>i>i>nii'^Xt<-iit  iH-|>ariili.-il  tn iia.1 
tlicir  bra  br  ttto  dlasi'cUoii :  in  thv  relina.  irrouns  of  i'undatc  iM-itiorrliaRi'«.  A.  arr  ata«rr*-J 
able.    Tlie  DFVd  of  llic  nptdr  ■u^rvc,  o.  ihowantWp  cxi-nratkui  due  topmuun'. 

Ftn.  W.-STAmvLoMA  IimuiCAiJtiia- 

Tba  oynball  I«  horiaintaJly  titseel«!  aud  la  drawn  nf  anin<>wbiii  mf.n»  ihan  rh*  natural  «iw. 
«cl*ala, «.  «f  IJie  «clera  I»  int^rivwM  ou  Itw  naaal  bIiIp,  m,  bi<tHn>ii  tJw (.■Ular>  lMidj.i-.i_. 
theromtH»,  h,  «n  llinl  tin-  l«ll«»r  la  (tW|)lai.'ed  toward  th<-l<*itip«rftl  «Itl».    The  Inner  Burifac«! 
the  i-fianja  1«  wveptst  wltli  fUmi'nr.  n-pn-d^nrinp  thn  r«'ci>«lTi«  nt  Utr  roai-ottitr  irMwIrf« 
(in*  tn^i^Mii.»  kiDici^nl  to  t.hi^  thliinn.1  m-Iitk  ;  Ihiit  plRmrnt,  In  conaeqWDOe  <rf  belnit  ill 
over  mi  lari^e  a  surfaco.  hIiowh  niiiiii-nnui  itajm.     Tnwanl  ihr  i^itirr  iddi*  the  et^airia 
abinUj  dlmtnhhfvt  In  hr<«d(h..Mt  Ihar.  at  the  n^ft  wli>-n-  rhi>  U'mt^rttt  «all  nt  ihr  e; 
ball,  f,  haa  he^a  mc  thronKh,  nothlnor  but  a  't^ry  fiamiw  irilmpm-«- 1*  i>)»irrT>lil<-  b^-tweu. 
the  cdUrr  bntly  and  III»  JrU,  a  condltlnn  due  lo  that  aKKinllontUm  i>f  Ihi-  rrM)i.  cif  Dir  irk  tl 
the  wipra  which  rlianuli-rlaeN  an  loerraae  of  l<-oilon     In  the  htnei-n-d  opilc  n^rrp,  ilie  a 
nial  •Tiiiiijiil  i-tiiDlr>i't)iin  ..{ thn  IntraniclKral  «tg-Uun,  <,  r-nn  !■■  m-i>Kitisnl  .  anil.  Id  IlMireib 
can  be  ■E.-cn  tlut  Tuvl'«  cvutrali«,  /,  and  tlw  «xpanaion  of  the  retinal  vcwkU. 


to  that  part  of  the  «clen».  the  inner  surface  of  which  i«  coated  hy  the  ciliary  body ; 
tlw  latter  (Fiffs,  68,  ROl,  on  tb»i  other  hantl,  develops  in  that  narrow  portion 
of  the  scrtem  which  in  Kitustt'i  in  front  of  tliv  cilinry  Ivxly,  hetwetm  it  and  Iho 
marKin  of  the  cornea;  for  thi-  anterior  border  of  the  ciliary-  body,  and  heoc«. 


DISEAÜBS  OK  THK  SCLERA. 

the  root  of  tlie  irb.  &»  it  spring»  from  the  ciliary  bod;,  do  not  cormt|)ond 
ely  to  Ibe  «-Icro-coniriil  jtinction,  Imt  lie  «omcwhat  licliind  it — lliat  i\  the 
Boat  uiu-ritir  jxtnion  of  tlic  scl^'ra,  nliicli  Ues  in  frf>nt  of  tii«  mot  of  the  irb.  he- 
loog»  tu  the  anterior  clMOtlier.  üut.  although  it  i«  }u£t  in  tlii»  portion  tlmt  an 
iatcrcaUry  aupbylotu  dcvvlops,  tbe  iri»  does  not  lie  behind  the  Utter  but  in 


PM.  W.— tVTKBTAI.AaV  fiTirKTI.nMlk      MMirnllIrd  4x1. 

'TIh?  ignrr  n-|wrai-nta  ■  Trnk-^t  «ectloti  thr»uf;ti  [hi- antf rior  half  of  chcivtailc  pyfhall.  «bich 
Itttmmntit  a  nrvnt  mu-iiiblani^  to  llii*  i-jp  lOnjurii  in  f^,  9*.  ^Mcr-fil  Itiat  IJi»- tiuäI  mark»^ 
rriBMa  In  ihr  |>rvarm  i-bsf  ia  Hlitia(i-tl  nifff  tlir  («rnea.  Tbe  lltiiita  of  ilir-  oimipb  arp 
marknl  bj  Ihi-  Unibii*  I  aiwt  I,.     Al  J  inny  ■»■  ■•''■n  linw  thr  rriol  »r  Ihr  Irin  la  np)>lli-d  tu  lb« 


adrra  1  aäilUw-bnaiiiiiliiMOf  a  nnKiiu  "t  [liirin:iiiK  t»  rhf  lU'li-m  <-iiii  Im- inB-iti- nut.  atillcoo 

lit  llw  ry«  tb«>r>l)ia  fully  di-vi-loiir^l  üit<-rcaUr<r  stiipliylont«.  irJii^-h  pxli-nits 

m  to  6.  aiMl  whicn  bi  the  Hvlntf  «■jrir  formi-'I  n  liiirlt  trariliiri-nt  priiiniiu'D«'.    I"  Ibp 


Uir  odwr  Mr 


nClm  Of  Ibe  napbylunia  Ih«  adera  la  rtHliic<ril  to  hair  it.  ix-nnal  tliu'lcitcui.  an>l  in  ttincr 
MvfMa  it  «DVeml  «itb  a  Ihii)  itiKiornt  nuailiiK  rriin-n-tiUjiic  dir  r<-itiii|iiii  ^r  ihr  Irin.    TIi« 

k'  trii  li  «dbrmt  to  tbe  arlera  from  tbe  dtlary  iKMljr.  a.  ui  t.tM<  aiiicrliir  litinlvr,  b,  of  the  cctula. 

Tk»  cOiarY  (vocMwc*.  Mwinc  to  atrophy,  are  Batter  tban  uumiaJ. 
Bt  of  il.  Just  u  in  the  caae  of  ciliary  sttaplirlcima.     Thia  comeR  to  pass  lo  the 
Ipiriiig  w»j  :  Tb«  formatiou  of  the  <^a»iu  h  prvcuded  l>>  incn^aiw  of  tenaion, 
Ml  phubct  the  most  )icri|>h(-rMl  portion  of  the  iri^  to  i>c  prcssi-d  forwurd  and 
to  bfcomr  unitfd  with  Ihr  stIpoi  («pp  |  M  and  Kips,  lis  and  llfl).     Hence  tbnt 

I  pail  ul  I  Im*  tri»  lyin^  frvf  in  the  untvrior  cliamlier  intfiven  off  fnjio  tlirM-lt-m  at  a 
pijint  fnrThrr  fnrward  thnn  usual.  I^ooki'd  «t  with  the  naked  fro.  it  aecm»  aa  if 
t)K  insertion  of  the  iri«  had  bwn  ptinht-d  forward,  up  lo  thi*  wlcro-rornpal  junc- 
tion or  beyond  It.  Now.  an  inlcroAlarj-  Rlnphylonia  dfrvlo[Mi  procieely  la  that 
rpirioa  of  the  »clcra  which  I»  unitwl  with  the  poripbcrr  of  tlie  iris— i.  c.  at  /  in 
Fig.  99.  whfT*  the  hoffinoing  of  «ich  «o  cctaaia  may  iw  tnndp  out  from  llie  fact 
that  just  in  fmni  »f  the  point  where  Ihf  inn  is  frivun  vtl  ttie  innemiottt  lunivlliB 
of  the  «clera  have  »L'panih-d  and  thi-  iri<f  biw  IWH'n  pn.ihcd  Into  th<:  gnp.  Hence 
the  <yt«»ia  alwayi  lie*  between  the  real  origin  of  the  irii<  nt  the  8nitTi<ir  Uonler 
fif  the  ciliary  body  and  it*  apparent  oripiri  »I  the  spnt  wlicre  tlie  portion  of  tbe 
iria  that  in  yet  frw  commences;  and  doc«  «»  «till  even  when  it  geta  to  be  aa 
UriTP  lA  rppfCMDlcd  on  the  left  «de  of  Fig.  69  (between  a  und  h).  The  inner 
aorfacp  of  an  intercalary  Ktnpbrluma  tit  coated  with  a  layer  of  pigment,  which  i« 
^  notbin»  but  the  completely  atrophic  root  of  the  tri«  that  bu  become  unitoil  to 
^f  tbe  »cUtb. 

^^  In  an  eyeball  whirh  has  not  lieen  dissected,  the  di<ttinction  between  a  cilinry 

and  an  intercalary  Nta])liyli>iua  i»  more  ditiicuU  t<>  effvcl  than  in  an  snatom^-al 
rpecimeo,  bm  may  atill  l>«  madu  fnm  the  f^iUowing  diagnostic  |H>inl?:  In 
intercalary  ataphyloma  tbe  anterior  ciliary  rcsaelA  are  ecun  enicrging  from  the 
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jMilera  at  the  posterior  border  of  the  ectasia,  in  ciliary  staphyloma  at  its  anterior 
border.  A  thin  ciliary  staphyloma  usually  transmits  light,  and  so  admits  of  our 
recognizing  the  elongated  ciliary  processes  as  black  strise  oo  its  inner  surface 
(■:,  Pig.  67). 

Ectasis  of  the  sclera  usually  entails  still  further  changes  in  the  interior  of 
the  eyeball.  In  consequence  of  the  enlargement  of  the  ring  fonned  by  the  ciliary 
body,  the  iris  becomes  stretched  and  atrophic,  and  may  even  in  places  be  sepa- 
rated from  its  insertion  (spontaneous  iridodialysis).  The  same  is  true  of  the 
zonule  of  Zinn,  which,  through  atrophy,  gets  to  be  so  deficient  that  the  lens  be- 
comes tremulous  or  even  undergoes  luxation.  The  ciliary  body,  chorioid,  retina, 
and  optic  nerve  become  atrophic ;  the  latter  generally  presents  a  deep  excava- 
tion due  to  the  increase  of  tension  (0,  Fig.  67). 


Ulcers  and  TniifORS  or  tub  Sclera. — The  sclera  is  oot  very  apt  to  become 
inflamed,  and  still  less  are  the  products  of  its  inflammation  apt  to  undergo 
purulent  disintegration;  thus,  for  example,  ulceration  of  scleritic  nodules  is 
never  observed.  Ulcers  which  ori^nate  in  the  adjacent  part  of  the  cornea  are 
always  arrested  as  soon  as  they  reach  the  sclera;  nor  are  ulcers  of  the  con- 
junctiva any  more  likely  to  extend  to  the  sclera  beneath  them.  Hence  ulcers 
in  the  sclera  are  among  the  greatest  of  rarities.  They  originate  from  injuria 
associated  with  infection  and  also  from  the  disintegration  of  new  growths  (gum- 
mata,  tuberculous  and  leprous  nodules,  malignant  new  growths). 

New  growths,  too,  occurring  primarily  in  the  sclera  are  extremely  rare; 
although,  of  course,  tumors  originating  in  other  parts  of  the  eye  do  pass  over  to 
the  sclera.  Fibromata,  sarcomata,  and  osteomata  are  the  primary  tumors  that 
have  been  observed  in  the  sclera. 


CHAPTER  IV. 
ASATOMV  AXf}  /'/nsnttoffy  or  tuk  vvka, 

EAtHKYnUmV  <iF   TUF.   KVK. 

1    Anatomy. 

B6.  If  »"6  carffuU)r  rt'iriove' the  Hcleni  and  cornea  from  an  oyi^ball, 
««  hurts  [trv^uttA  to  us  the  iris,  ciliary  body,  and  chorioid  in  L-ormec- 
tioR.  T<>geth(4r  these  furm  the  miiUlle  tunic  of  the  eye,  which  takes 
the  ftbape  of  a  sphere,  colored  dark  browu  by  the  pigment  which  it 
containA.  Id  front  this  has  a  large  a|ierturo,  the  pupil;  behind  it 
faM  ft  smati  one,  the  opening  designed  for  the  transmissiüii  of  the  optic 
nrrra.    On  account  of  tho  Kimilarity  of  the  dark  sphere,  hanging  upon 

*t3ir  optic  uerxe  as  upon  a  stalk,  U>  a  gra)«  (Mr»K  the  middle  tunic  of 
Am  eye  bju  received  the  name  of  uvea,  and  also  of  uveal  tract. 
(a)  Irin. 
The  iris*  is  a  dink-ahaped  memhratie,  perforate<i  in  the  center  by 
tbe  pupil.f  By  its  peripheral  or  ciltAry  border  it  springs  from  the 
anterior  enrfac«  of  the  ciliary  body.  From  this  point  it  stretches  over 
the  len«.  its  centra]  or  pupillary  border  lying  upon  the  anterior  capsule, 
and  gliding  upon  it  with  the  movoments  of  tho  pupil  (Fig.  71).  By 
lying  in  tlii?  way  upon  the  lens,  the  iris  obtains  a  (irm  support.  Hence, 
when  the  lens  is  absent  or  has  lost  contact  n-ith  the  iris,  the  latter  is 
•ean  to  tremble  or  vibrate  with  raovements  of  the  eyeball  (treniulous- 
nesR  of  the  iris,  iriäwhnenis  I).  Since  the  umbo  of  the  lens  lies  farther 
forward  than  the  spot  where  the  iris  originates  in  the  ciliary  body,  the 
iris  forms  a  shallow  coue,  whose  apex,  directed  forward,  is  cut  of?  short 
by  the  presence  of  the  pupil.  The  shallower  the  anterior  chamber 
becomeB  through  advancement  of  the  lens,  the  greater  is  the  altitude 
of  this  cone;  if,  on  the  other  hand,  the  lens  is  absent,  the  iris  extends 
in  a  phuie. 


*  Iff.«  on  Aocnant  of  Its  rainbow  shspe.  not  an  «ccoont  of  its  OAlor. 
f  1*11(1111«  pmpcrly  menns  girl :  perbsfw  so  <-nllvd  Ijimmiik)  in  thv  [iiipil  one  m.'p« 
f k  «Uminutiv»  im>e4  of  himwlt  r^fl«'l«i  fr^rn  tho  conK'».     S«,  also,  in  oM  Cfimiui 
worlu  thv  pufiil  in  iiamwl  **  Kindlein  "  (=  little  ciliil«!).     In  (Ire«k.  too,  the  pupil  i« 
[«alUil  «^,  f>lrl,  fmm  whirh  Ihweiprpssions  curr(.-lr»jiis.  curelfsi»,  v\c^  mrv  fieri  vol. 
{  From  «m  and  •«^/«p»,  I  ribrat«. 
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no.  TV,— .\.vri!iuvK  ttt'iirAUK  or  yum 
Ihib.    Ma^Ulcd  6v  I. 

P,  puullUrjr  louc  ;   C,  cilivy  xoD«;  r. 


ikrk  Eünv. 


i(  ri^ltonl  jiiKitiroL ;  Jt,  liuHrT 


In  looking  at  the  iris  with  the  naked  eye,  or,  still  better,  with  tbe 
mugnifyiiig  glais^i,  wo  recognize  in  its  delicate  markings,  which  are 
formed  by  elevations  and  depressions  of  it«  anterior  sarface  (relief  of 
the  irie,  Fig.  71).  Sharp  and  clear  in  the  normal  eye,  these  markings 
an;  blurred  or  absolutely  iudistingtiishuble  in  an  inHamed  or  atrophic 
iris,  80  that  Ihey  constitute  an  importjtnt  slga  in  iridic  affections.     The 

markings  are  ehieJly  formed  by  nulially 
directed,  projecting  ridges,  which  are 
nothing  but  the  blood-resfieU  lying  in 
the  struma  of  the  iris,  and  riinoing  from 
the  ciliary  to  the  pupillary  margin. 
Near  the  latter  they  interlace  wiih  a 
ring  of  circular  ridges — the  lesser  circle 
(circulu«  minor)  of  ihe  iri»  (X:,  Fig.  70). 
This  latter  divides  the  iris  into  two 
Kunes :  that  lying  to  the  jieriphery  o( 
the  circiilus  minor  is  the  ciliary  zone 
{C) ;  that  lying  to  the  central  eide  of 
it  is  the  much  narrower  pupillary  zone 
(Z'),  which  is  often  distinguished  from  tUo  ciliary  zone  by  a  different 
coloration.  Along  the  circulus  minor  may  be  noticetl  pitlike  depres- 
sioiiK  (cryptü,  c)  in  tho  äurfuce  of  the*  iris.  Similar  hut  luuoh  Etmaller 
openings  in  the  antt'rior  .«turfat^c  also  exi^t  at  the  ftcriphery  of  the  iris, 
close  to  its  root;  but  these  are  not  perceived  in  the  living  eye,  partly 
because  they  are  too  small,  partly  because  they  are  concealed  by  the 
margin  of  the  sclera,  which  project«  in  front  of  them.  It  is  only  in 
blue  eyes,  especially  in  children,  that  this  peripheral  perforated  «one 
becomes  apparent  as  a  dark,  almost  black,  circle  (p)  close  to  the  root 
of  the  iris.  The  pupillary  margin  of  the  iris  is  seen  to  he  lined  by  a 
narrow  bla<'-k  fringe  (r),  which  atands  out  with  especial  prominence 
in  eyes  affected  with  cataract;  for  it  contrasts  much  more  forcibly  with 
the  white  background  of  the  clouded  lens  than  with  the  black  of  the 
pupil  nf  a  rinnnid  pye. 

Microsooploal  Aoatoiny,— The  stroma  of  the  iris  consistR  Msentialty 
of  numerous  vessel«  running  in  a  radial  dir^tton  from  the  ciliary  to 
the  pupillary  margin.  The  vessels  arc  inclosed  in  a  thick  adventitia, 
and  are  surrountlod  by  a  loose  meshwork  of  branched  and  pigmented 
cells,  which  (ill  up  the  interspace«  hotwer-u  tlieni.  The  ve&selB,  together 
with  the  cellular  niesliwork,  form  the  stroma  of  the  iris,  which  conse- 
quently is  a  very  loose,  sjwngy  sort  of  tissne.  Close  to  the  pupillary 
margin  of  thi^  irin  the  muscW  which  olosefl  the  pn[)il — the  njihirtfler 
ir\ti\$ — is  found  imbedded  in  the  stroma  (Fig.  71,  fp).  This  is  a  flat 
hand  of  smooth  muscular  fibers,  ono  nulllmetre  broad,  lying  close  to 
the  posterior  surface  of  the  iris. 

On  the  anterior  surface  of  the  Iris  there  is  a  specially  dense  layer 
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'of  cells  {mnteiior  limiting  layer,  l<'ig.  90,  v).  Next  to  this  is  a  layer  of 
endotheliuDi,  wliicli  i;^  acaiitiiiuution  of  the  undotliuliuui  of  Deeceoiut's 
mvmbmie,  and  covoni  tbc  entire  anterior  surface  of  the  iris  as  far  oa 
tb«  pupillary  margin.  It  is  deficient  only  at  those  spoLst  wliich  corro- 
<pond  lu  the  crypt«,  including  both  thoee  at  the  pupillary  (Kig.  71,  or) 
and  thow  at  the  ciliary  margin  {c,  c).  These  crypt«,  therefore,  form 
apertan»  which  lead  into  the  interior  of  the  tissue  of  the  iris  and  place 
its  tissue  space«  in  free  comiuunicatiou  with  the  cavity  of  the  anterior 
chunbcr.  This  arrangcmcn*  lavors  the  rapid  ciiange  in  volume  of  the 
im  in  the  alternating  movements  of  the  pupil,  since  it  enables  fluid  to 
paae  nipidly  from  the  tissue  of  the  iris  into  the  anterior  chamber  and 
rioo  versa. 

The  posterior  surface  of  the  stroma  of  tlie  iris  is  covered  by  the 
po6terior  limiting  membrane  and  the  retinal  jugment  layer.  The  for- 
mer (Fig.  W,  h)  coiisisi«  of  very  cvou,  tense  fibers,  which  extend  in  a 
radial  direction  from  the  ciliary  to  the  pupillary  margin,  and  hence 
have  been  regarded  as  a  dilator  pupillie.  Physiologieatly  speaking, 
the  function  of  a  dilator  does  really  belong  to  the  posterior  limiting 
membrane,  since  the  pupil  is  actively  dilated  by  its  contraction.  Prob- 
ably, however,  this  Is  a  case  not  of  muscular  but  of  elastic  traction. 
To  the  pofterior  limiting  membrane  succeeds  the  retinal  pigment 
B  layer,  which  coats  the  posterior  surface  of  the  iris.  It  extends  to  the 
pupillary  margin,  round  which  it  turns  so  a»  to  uppeiu'  a  little  on  the 
anterior  surface  of  the  iris  (t'tg.  71,  at  /i),  and  so  forms  that  black 
rim  which  we  perceive  along  the  pnpilliiry  margin,  when  looking  at 
the  eye  from  in  front.  The  pigment  layer  consisLsii  of  two  strata  of  epi- 
thelial cells  (f  and  A,  Fig.  71,  and  c  and  d,  Fig.  72),  which  merge  into 
I«uOi  other  at  the  jiupillury  margin.  The  two  together,  as  embryology 
teacheä  us,  represent  the  continuation  of  the  retina  to  its  termination 
at  the  pupillarr  margin  (Fig.  89).  This  layer  of  the  iris  is  therefore 
■designated  as  the  retinal  layer  (para  rctinalis  iridis  give  pars  iridica 
retinw),  in  contradistinctiou  to  the  anterior  layers,  which,  as  they  bo- 
long  to  the  uvea,  are  comprised  under  the  name  of  pars  uvealis  iridis 
(Schwalbe). 
The  cWor  of  the  iris,  which  is  either  light  (blue  or  gray)  or  dark 
(brown),  iK  cuuM-d  by  the  iridic  pigmenu  There  are  two  kinds  of  pig- 
ment in  the  iris :  one  Ilea  in  the  bmuched  Lyells  of  the  stroma,  and  is 
hence  called  the  stroma  pigment;  the  other  ßlls  up  the  epithelial  celts 
of  the  retinal  pigment  layer  (retinal  pigment).  Upon  the  proportion 
between  the  amount  of  pigment  deposited  In  these  two  the  color  of  the 
H  iris  depends.  The  retinal  layer  of  the  iris  always  abounds  in  pigment, 
™  while  the  «mountof  stroma  pigment  that  the  iris  contains  varies  greatly. 
When  the  stroma  contains  little  pigment,  the  retinal  pigment  shows 
through  the  thin  Iris,  and  ap[>ean;  blue,  'riiint  is  due  to  the  ranie  phe- 
nomenon that  causes  a  dark  background  always  to  appear  blue  when 
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led  At  through  a.  more  or  lesa  opaque  medium.  Thus,  for  inBtaucp, 
tbrODgh  ft  delicate  »kin  the  vein»  look  blue.  If  the  stroma  is  deticiont 
iu  pigment,  but  preity  thick  aud  compile!,  the  iris  ttpjwars  gmy.  And, 
finallj,  the  greater  the  amount  of  browD  stroma  pigment  that  the  iris 
contains,  the  more  thi:?  pigment  becomes  vieible  unil  ninkcä  t]ie  iris  Ap- 
pear of  its  own  brown  color,  while  the  retinal  pigment  layer,  which  lies 
behind,  is  more  and  more  concealed  by  the  stroma  pigment  and  with- 
drawn from  view. 

Not  itifiT'pietitly  in  an  iris,  that  is  but  slightiy  pigmented  as  a 
whole,  one  or  two  isolated  accumulations  of  pigment  are  found  in 
the  stroma.  These  then  stand  out  as  dark  (rust-col ore«),  brawn,  or 
blat^k)  spntB  in  an  otiierwise  gray  or  blue  iris  (neevi  iridis,  Fig.  TO.  n). 
The  presence  of  a  pretty  large  number  of  them  gives  the  iris  a  mottled 
jkppear&nce. 

IKxcoplionally,  cases  otTur  in  which  the  iris  has  no  pigment  either 
io  its  stroma  or  in  its  rclioal  layer,  tiuch  an  iris  is  found  in  albinos; 
It  is  transluoent,  aikd,  on  account  of  its  nnmerona  vessels,  has  a  deli- 
cate, grayish-red  color. 
Th<>  p:inminiilioi]  nt  the  im  in  the  living  eye  showt«  na,  hcsude»  (he  detail« 
of  TrViri  rorDtinnrd  stmvt!,  a  Diimbt-r  nt  coDccntric  ciirvrd  lim-s  m^nr  thr  rilinrr 
aurgiD  of  thi-  iri^  (/^  Fig.  70).  Tbcy  arc  particularl;  well  «.'en  in  a  dark  im 
with  ■  contracted  i)u|iil,  wht-n  1»y  tlicir  lißht  color  Ihej  rfiow  off  well  upon  ttif 
browD  backgrouud,  Thvye  are  the  o/txtrattimt  Jurrvtrsot  the  iri»;  so  culled  Ik'- 
cause,  m  the  iritt  b<.>come«  aarruwer  during  tli«  dilalaliott  of  the  itujul,  iUt  nu- 

I tenor  >urf ace  i« disposed  in  folds,  and  depr(r*sk-0}i  iK-twccn  Ihv  MAe  if,/.  Fig. 
71)  form  Iho  ftirrown  in  question,  at  thr  Itnttfim  of  wliirli  the  ^Lrnmii  of  the  iri» 
ycowlly  cnntainn  Io»«  pi|;incDt.  When  thi:  pu])il  Luotr^ictfi.  Ihi-Hc  fuldtt  ure 
■Doolbcd  dowD.  nnd  the  furrouti  (>p>«n  out  ami  are  then  esHifr  to  tie  wva. 
With  ihr  varving  dilntiiiion  H)id  fontriurtion  of  tIh>  |>ii]jil  wf  nI^o  nolire  n 
rhaoge  in  the  rim  o[  pi);;mt.-nt  upon  thL>  jiupillarj'  mnrgin:  the  more  contnicted 
ibe  pii|>il  i«,  the  Itroadrr  thU  bcromp«;  on  the  ol her  hjind,  when  the  pupil  is 
■traoirly  diUtn),  jt  dUappPorK  entirely. 
Wlum  the  pupil  in  \ery  much  contracted,  we  not  infrequently  observe  vven 


KKPi.diKAttni«  or  Fid-  T].~Mb«muii*l  SKno»  irnKMnn  thk  Aprmioa  Futntoi'  ur  nn 
_■■  lbMnitfl*>d  lA  *  I— TbrtwKiiubuT  hMw^^D  comMi.  C.  nad  ul^ra.  Uta  mukwrt  at  tu  pa«- 
Mtar  MTflu»  bv  Um  «TDM  WH'tion  at  Sr)il»mm'i  canal.  «■  Anuriorlv  tl  t*  cavrr^a  by  Um  tiniNi* 
«NiJaneUtw.  t. :  rsrUnr  hack  tb«  cr<«a  arcUoo  of  an  aaUriior  ciliar)'  vt>lii.  in.  la  ami  tn  th« 
■ÄPa  Th»  trim  U  iirUfhMl  h]r  the  hcaiUMituai  prdtnatiiin,  I,  b>  tha  Inm-r  [mKcrlnr  wall  of 
■fhlvtnni'*  can*l  On  Ih*  kolvrior  mirtmtm  of  thr  irU  niny  hti  rvf*ignitr-ii  flu-  nnflf*«  f-f  Ihr- 
^mAa  Inth  (n  tlw  clrvulu«  uiimkr  irri  and  Id  tli«  pvn\-UfTy  in,  also  lliv  mri)ru<rli'>D  furrow./. 
Tm  ptfitrTieir  mrfa(>.>  rrf  th«'  IHh  la  ivNVfnrd  wltli  a  »ht-rt  i>f  n-titial  fiiirmmt  ■nfalch  iiirn«  rorwnrri 
abarplj  llVva  »|<ur«t  tin-  |'ii|itllnr>  inDr^rln.  j>.  Al  om-  up»!  Iho  pr>itrrl'>r  Ufrr.  h.  of  >hi-  iiift- 
niMit  luHi  90|>aral«sl  ■»  Umi  thv  nnt'Ti'T  Uyrr.  r.  ran  lip  m-n  iKiIulod.  l.'Iow  t»  tli'-  implllar)- 
manri".  'f*"  «rmw  Btv-tton.  »p.  i>r  ilir  iqilit»i-ti-r  iniiiilln-  b  «Isitii-ir.  Fnitn  the  jMwiiriiür  wall  iiT 
f^Hiktiim's  cAiutl  rtam  'b^  i.'i1inr\'  miiul-.  connlatinir  of  Jf^nicfiii'lluBl  flh«ra.  if,  and  circular 
HlfTn.  ita  :  thm  (minlil'Hi  fr-Tii  »im-  ("irtion  Io  andthcr  i»  vtri^'rd  tty  tlir  radial  flb«r>.  r.     AI 

Um  «Htor^-r  ■■■,■■ '  "—  .  .-.Ill  fir  jKirtton  la  w»"D  ihrcrow  t.-i-ti..Ti  ..'  iIia  vlrvulD^antpriMUa 

IrMtiaNij-''  tuiiB-t.-  «rw  Htlnwlril  lhr<  fll:  i  ■',  /'.  »hi>-h  arp  cat- 

■ndlttui-'  -  'JtlinrI»  rHidiL-- namely,  hy  •  :••)  i'^\Us\nr  Inyrr.  fir, 

•Wrti  MIL.   .  .  , [icmt-at  ppilhrlliini,  /V.  anil  L      j.     i     u  i.limii'nU'.l  Ini-rr.  pr. 

Ui»  n>nth>iiBtvm  irf  Ihr  tpliiM  iin-iprr,  ft  Th*  fl«t  part  of  tin-  •■Ili4ir>  U-ly.  th«  nrriM-utiiit  rill- 
arte,  ri  fttrn^K  w  )hi>  «ta  srmln.  o.  whrrv  thr  rhorloUI,  Cb.  nwl  Um-  rpllua.  If.  ht-^n.  t'lion 
|j.*  .ji...  >i!i..  11^  Ihr  nhiTWnf  Ihf  canuk-  of  Zlcn.  *.  whii'li  fartlK-r  fnrwanl  inuw  inio  Ihi-  frrv 
I  ">■■  »riMiU  and  Itx-rc  IocImm  lhl^  cavlly  of  lh<^  caaal  ot  V*ui.  i.    Th«  Icna.   (.. 

^tor.  bmidca  *X»  aUa<:lini«Bla  of  tlio  tnuulwr  llliFr«,  (hv  cruaa  ««vUon.  If,  of  Ibv 
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Flo.  Tt.-I'om-ciKQn  Lavkh  fir 
Tmt  inia  or  ax  Aljiihiitk-  Ilr- 
MxM  Evs.    MaffniDifl  an>  ■  I. 

mft:  b,  poMt-rliic  llmlMni;  nivin- 
brkti»  ;  r.  niilrrlair,  •ml  if.  uo» 
terlar.  straliim  o(  tli«  ivIumiI 
ptipnf  nl  lAjrrr 


in  numiBleyea  &  faint  tretnulousocRS  of  tit«  irid  (indodooe^),  «hinli  otherwfw 
orvurs  a\\\y  iu  diulocution  of  thd  Icn».  Tins  i«  üu«  to  the  fiuit  tbut  with  a  eon- 
trivt«<t  pupil  the  posterior  chamber  ts  deeper  and  at  the  xune  time  the  grently 
dilHt«.-«!  Iru  is  eotutiderahly  thiuut-d — L-iri'uni<iCuiici.'w  tiolh  uf  which  fiivur  wiver- 
IR]^  of  the  inn. 

The  rrtinal  pi^Hfnt  layer  is  compoet'dof  two  strata  of  cell«,  the  r«co^ition 
of  which,  however,   i«  rendered   very  ditVcuIl  l>y  their  profuiie  pignu.-o1«tioD. 

The  two  »trntu  nan  be  cleiirly  disliiij^uUhcd  friKu 
A_,—  each  other  only  ill  the  albiuolic  eye  (Fig.  74)  and 

'^~r^^_^!^^^^ ,  in  the  embryo  (and  ^toinetitnea  also  in  the  new- 
born infaut) ;  wv  eaii  then  alM>  eslabli»h  the  faet 
that  they  are  the  coDtinuation  of  the  two  layer» 
f>f  the  retina  tqnin  tlip  pcwterior  »iirfaee  of  the 
iria.  The  auterior  stratuni  of  pt^irnient  (e.  Fig. 
72)  ariH'H  from  the  pigment  ojHtheliutn  of  the 
retina;  the  jKwterior  ('/)  from  the  retina  proper 
(Fi^.  ÜIt>.  In  the  adult  eye  a  Mpamtion  oot  in- 
frequently take«  place  betwren  the  rwo  strata, 
beeau»e  th4.-y  are  uut  atUicheii  with  the  «wine  de- 
^^ree  of  änuueu  to  the  iria.  While  the  anterior 
Mtmtum  in  very  intimiitely  adhtr^'nt  to  the  pot*- 
terior  surfare  of  the  iri«,  the  jmsterior  stnitum  rt^idily  iH-iiimcs  si-jmrated  from 
it  (in  Fig.  71  the  separation  lias  resulted  accidentally  frotn  the  dixsectioQj. 
When  adhesions  of  the  po<>torior  itiirfnee  of  the  iHh  to  the  eapHuIe  of  the  letM 
(posterior  synechia-)  are  torn  away  thn  jms^terior  fltratum  i«  left  as  a  Maek  coat- 
in«;  upon  the  »nti^rior  oajwule,  while  the  anterior  strAtum  romainR  ti))on  the  iria. 
Si>,  too,  tiy  pi?nciling  the  jris  we  can  easily  remove  the  posterior  stratum,  leaviaü 
the  anterior  »trntum  behind  upon  the  posterior  Hurfaee  of  the  irif.  Then,  when 
we  ntake  a  mieroaicopical  examination  of  the  iri»  that  we  have  )>etK-iled,  we  Bud 
the  anterior  «tratum  itttirostely  connected  with  the  posterior  litnitintf  mem- 
brone. 

As  is  uiiivenwlly  Ictiown,  the  talor  of  tht  irü  duntgrn  in  the  finit  yean  nl 
life,  Mo»l  children  arc  born  with  a  deep-blue  iri«,  The  i^tn^ma  contain»  liut 
littk'  pt[;iU4^'iit  Hiid  \^  Atill  very  thin,  an  that  the  |)OMterIor  pigment  layer  in  aeeo 
through  it,  having  u  bluii^h  look.  With  increunin^  a^^e  the  atroma  liecomcA 
thicker  Lknd  thicker.  If,  while  this  is  tuking  place,  the  pignicntatioo  doe»  doC 
increime,  the  iris  »imply  bt'coniesof  a  light  blue  or  gray;  but  if,  inmoltancotudf. 
Liiert'!  JH  an  iiirn-aNe  of  the  pij^meul  of  Ihe  Mtroiua,  the  iris  liike^  on  a  brown  color. 
The  trannformation  of  a  bine  iris  into  a  brown  one  tu  sometimes  confined  to  a 
piirt  (if  thu  niembrune,  ho  Uiul  a  bntwn  aertor  ia  Heeii  in  an  ntherwiAc  light* 
colored  iri».  Moreover,  the  iris  of  one  eye  may  be  blue  and  that  of  the  other 
brown.  The  color  of  the  iria  \»  alwnyü  proportioned  to  the  pigmentation  of  iJie 
rest  of  the  tiody-     The  dark  rare.'«  always  have  a  dark  iria. 


(J)  CV/tary  Sorfy. 

57.  The  ciliary  *  body  is  brought  into  view  when  tho  eyetiall  is 
bisected,  und  the  vitreous,  the  lens,  and  the  retiun  are  removcdt  eo  that 


*  Pnnn  ciiiti,  luehes.  beeansu  of  the  Hue.  nuliating  folds.     The  ciliary  body  k 
alaocalliHl  ryrlon  (hence  cyclitis),  from  tt&sxoi,  a  ciircle. 
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tw  tiTcm  i«  erer)'wliere  exposeO.     The  spot  where  the  retina  is  torn 

iw»y  »nteriorlj  h  marked  hy  u  jagged  line — the  ora  serrnta  (t»,  o,  Fig. 

I).     Corive}K)iidiDg  to  this  there  is  a  change  in  the  colomtion  of  the 

iTfOf  which  behind  this  line  is  brown  (uhurioid),  in  front  of  it  btuck 

■tliar\'  iKHly).     At  the  anioriur  margin  of  the   black  zone  rise  the 

iliary  pro(.-t>s«M.  about  seventv  in  number.    Those  are  conspicuoDs  not 

ly  bwauM*  they  jut  forward,  hut  also  because  of  their  lighter  color, 

icir  apires  twing   \v»i  strongly  pigmented  than    arc  the  depressions 

itweeo  them.     The  umorior  zone  of  the  oiliaiy  body,  beiiring  the 

iliarv  proceatus,  is  called  t})e  folded  part  of  tlie  ciliary  body — corona 

ili«riii  («,,  Fig.  73);  back  of  thi»  is  the  fKUCerior  part  of  the  ciliary 

]y — OTbicalus  ciliiiri«  (or) — which  is  smooth  and  of  a  oniforni  blank 

jlor. 

If  we  slrip  off  the  entire  uvea  from  the  cornea  and  sclera,  we  get  a 

iew  of  tbo  outer  side  of  tbo  ciliurv  botly.    I'liis  is  covered  by  a  layer 

gray  tissue — the  ciliary  muscle. 

I^ugitudinat  scetiuiis  (i.e.,  ihose  carrieil  in  a  ineridional  direction, 

J.  71)  arc  the  oues  best  adapted  for  accurate  study  of  the  ciliary 

)y.     In  euch  sections  the  ciliary  body  appears  triangular     Its  sliort- 

ide  loajks  forward,  and  at  about  its  center  gives  origin  to  the  iris. 

two  long  sides  of  the  triangle  look  inward  and  outward  re^poc- 

jr.    The  inner  side  bears  the  cilinry  proce»ies  (/',  Fig.  71),  while 

Ihe  outer  side  U  formed  by  the  ciliary  muscle  (if). 

Hicro8cupieal  Anatomy.— If  we  examine  the  separule  layers  of  tbe 
iliary  Ixidy,  pro^-eediiig  from  without  inwsinl,  we  tirst  come  upon  the 
riluiry  muscle.     This  was  discovered  by  Brücke,  and  was  called  by  bini 
the  tvosor  oborioidev.     It  consists  of  two  portions,  distinguished   by 
the  differing  direction  of  thetr  nuiwular  filM-n«.     (o)  The  cxtcrniil  por- 
tion contains  the  longitudinal  or  meridional  fibers — that  is,  those  run- 
ning from  before  bnckward  (M.  Fig.  71).     As  these  are  the  ones  lirst 
^wdi»covered  by  Brücke,  they  are  aUo  calM  Urticke's  portion.    The  longi- 
^■Indinal  titx-rs  arim*  from  the  external  fibmus  tunic  of  the  eye,  at  tbo 
^■boundary  between  the  cornea  and  .«I'lera  (»t  /),  und  run  sCruiglit  back- 
-word to  a  point  at  which  they  gradually  are  lost  in  the  external  layers  of 
the  chorioid  (CA),     [h)  The  second  portion  of  the  ciliary  muscle  He«  to 
^■Ihe  inner  side  of  the  first,  and  contains  those  filwrs  which  have  a  cir- 
^ftiular  counw,  and  which,  hence,  in  sections  made  meridionally,  are  seen 
^Bn  cross  section  (.l/ii,  Fig- 71).    They  are  designated  as  MulIerV  portion, 
^^rom  their  discoverer,  Heinrich  Müller. 

The  ciliary  proftssM  ( /',  Fig.  71)  are  placed  upon  the  ciliary  mus- 
nle.  They  consist  of  a  connective-tissue  stroma,  which,  along  with 
branched  pigment  cells,  contains  an  extraordinary  number  of  blood- 
reflceU,  so  that  Ibe  ciliary  processes  must  be  regarded  as  the  most  vascu- 
lar portion  of  the  entire  eyeball.  The  inner  surface  of  the  »miliary  boily 
^vered  by  three  layers  of  tissue.  The  lirst  ot  these  is  a  homogeneous 
I? 
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the  hyftline  lamella  of  the  ciliary  body.  Succeeding  this  is 
jiigmenled  ct^lls,  the  pigment  opithelium  {P,  Figs.  74  and 
75);  and,  la«tl;,  »  single  stratum  of  n on- pigmented,  cylindrical  cells 
(C)  forming  the  most  sii]icrßcial  layer — i.  e.,  the  one  th»t  h<I joins  the 
Titreous  bomor.  The  laat  two  layers  aro  the  continuation  of  the  retina, 
which  bore  ha«  become  reduced  to  a  double  row  of  cells — i.  e.,  a  pig- 

»ineiited  and  non-pignicnted  row.  They  are  hence  called  the  parr 
ciliari*  retina.  All  three  layers  pass  over  upon  the  posterior  surface 
of  the  iria,  the  deepest  layer,  or  hyaline  membrane,  being  continued 
into  the  posterior  limiting  mombrano  of  the  iris,  while  the  layers  of  pig- 
mented and  non-pigmented  ccIIh  arc  converted  into  the  two  strata  of  the 
Etinid  pigment  layer  of  the  iris  (para  iridioa  retinte,  c  and  rf,  Fig.  72). 
The  place  where  the  iris  ami  the  ciliary  body  are  attached  to  ih» 
Ura  deserves  particular  attention.  Wo  can  readily  convince  ourselves 
tAt  the  iris  does  not  arise  from  the  Bclcro-comenl  junction,  but  farther 
ick,  so  that  the  most  uuterior  portion  of  the  «i*lera  is  8till  in  the  con- 
fines  of  the  anterior  chamber.  Tbo  connection  between  the  sclera  and 
the  root  of  the  iris  h  made  by  mean«  of  lootte  liuue  which  arises  at  the 
margin  of  the  cornea,  and  from  thin  point  extends  bufkward  to  the 
root  of  the  iris  (Fig.  71,/).  This  tiüsuc,  which  is  called  the  Ugavxentxtm 
pteiinatum,  ^\U  up  the  angle  betwepn  the  iris  and  the  corneo-sclenit 
•It  that  this  angle  in  nmnded  off  into  a  sinus — tbo  sinus  of  the  anterior 
chamber  Hiatolugically,  the  liasuo  of  the  Hgamentum  peetiuatum  \% 
composed  of  superimposed,  laminated  lamellae,  which  sturt  from  the 
margin  of  L>escemet''s  membrane  and  run  backwanl  to  a  point  at 
which  a  part  of  the  longittidiual  Über!<  of  the  ciliary  muscle  abuts 
against  them.  These  lamellie  consist  of  irabecuhe  inclosing  rounded 
alveoli,  ao  as  to  form,  when  «iperimposed,  a  spongy  tissue  (Fig.  7(J). 
^Directly  to  the  outer  side  of  them,  just  at  the  boundary  between  the 
omc«  and  sclera,  is  observed  an  open  space  (Fig.  71,  t)^  representing 
»mm's  canal  (sinus  vennsus  »clerie),  the  inner  wnll  of  which  is 
formed  by  tlie  ligamentum  pcctinatum. 
The  iria  and  ciliary  body  take  part  in  the  formation  of  the  two 
«bttraben  of  the  eye.    The  anterior  chamber  is  bounded  iu  front  by  Üio 


KxfbUIATIOIt  OV  1^.  n— ^IC  DBMU  wan  of  Ibe  orbit  la  TorTDrd  Vyf  Dip  liiniina  pM^tj-rai:«* 

(m  bImhibi)  (rf  Um>  »1111110111.  L.  ibe  teebrymal  bun».  T,  mtH\  Die  froac«!  prot-nB).  F.  uT  Hit«  po- 

[wrff  w*"'*     Tti^  iMt  (wo  boom  bouüt  the  fova  «nccl  larrlmnlla.  tn  which  Ik-s  ilip  U^^hr^- 

■altac.A     ThplMWr  walborUivortjKaivi.-uslMl  liy  m  tfi-iiiil^inu  irortKrl-llai,  /'.  fMiiii  wlilch 

Um  paliwiir»!  llK«inean  Mlir  tbeir  oH^Iei.    Ttie  lnl<>nMil  {»]|-i-brml  l^*""'"i-  '■  dlvklf§  fnio  an 

iSBirrtM-lbiib.  r.  and  a  poMM-ic«  ilmb.  A.  wtiloli  («Ri'ibrr  ind'iHi-  ihr  l«r)ir>-inal  Mtr     Krom  r)i«> 

rpTHti-rturllniliaiiu^Uiv  6b«not  Uanwr's  »lueclf.  H     h.  valrrnAl  polp^nral  hsamrnt :  /r  ajid 

l/r,  Tbp  i^lliM  nt  (aMia.  llkF«lM  piuKtnc  fnun  ili»  ixHtniiriini  i<^  tin-  iii(«ma]  n-^^iu»  miiwlf.  /. 

iai>J  Utv  eKl*-raal  rrctu*.  K     Th«  «kin.  \'.  of  xhr  rlnniirn  at  ihr  tiom-  paaaca  tMo  Cbp  Inwrr  M<\.  al 

oa>(rM  borior  ar«  fwfl  tb*  vlUn  an<l  Ili<- min<<>-K  i>r  lln-  MrllHioiian  rlandn.  m  :  tH<twcn>  Uir 

»eVMMlt  a  Cray  Unr.  i.    AI  Um-  innrr  i-t(mnii)-  nt  Un-  \M  ll<-«  tfap  mfprlor  intniTtum  tai^rl 

111,  B.  aed  rarthrr  alnni;  (n  ibi^  öcnJniu-tlTal  Mo  thi-  rnriini'lr.  c.  ami  Ihc  pllra  •rmilunarla.  a. 

Tmw  llw  >|«fcaTI.  Ill«  lower  tinlf  nf  wbidi  la  «xklbllcil,  lhi<  Irinaiiil  ali>ti|c  «lib  II  (b(-  vitreoii« 

klMior  bam  bMH  lakr-n  o<il.  buJ  che  i>l|^«nt  epIUirllutii  Iiah  bern  mno«<-d  \\y  )irnrllliig,    Tlw 

ainfrtof  vtuynbfr.  k.  ito»  ina.  ir.  «lul  iiu?  rlHarv  bod;,  conrtminf-  ot  tbc  rnrnoa  dllnns.  r,.  hini 

Ua  iwbtralMiQfllaiia,  ur  ar«  vUbl«^    Back  of  l)i*<  'ira  iwrrala,  ö,  Ih  Ih«  ohorioM  «lib  It«  fi-lna 

whl«b  art'  aammCMl  (»*■>  n>ftieni.  v.    /,  favra  wtitraUs  XT\\am  ;  r,,.  (.-«Dtnl  vnaria  ol  tU» 
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cornoa,  behind  by  the  iria  atii]  in  tlic  reRion  nf  lhr>  pupil  by  the  an- 
terior cupsulc  of  the  leiii^  and  at  iLs  inargins  by  the  tissue  of  the  liga- 
nienCiiuQ  ]>cotiiiatuin,  beoeath  which  lie  iJcliUmm's  cunal  and  the  so- 
turior  border  of  lh&  uitiury  Wtly.     Even  under  Dormal  conditions  the 
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Fid,  74  — Fonrtoit  nv  *  Huuixohai.  Hiummt  TnRiiroit  *  (.'iMinv  PMin'-ajw,  HuMemfAT  nanniA 
n*  AriK.  HoirntAed  310  k  1.— Thv  htqiim  <)t  ^X^*  L-lllary  procrM.  M,  <.-«>DKlstfi  i>(  ilt-ll(.*«lr  iij« 
utwllvp  tlwiiiK  In  whCi'h  lli*  I  he  hriut'l  nml  vrrf  Ihln  walli.'it  hlfxxl-ri-fat'lia,  y,  Siji^owilliiiMlirnr 
arp  t>i»  twoInyi-M  o(  ilii- 1«™  ciüiirl»  nrtttiFB.  On»  tg  t^*  pieiii"iit  laypr,  I',  ri-pn>->-tiliiii;  Vtm 
coDilniiAiU'n  iif  \.\\r  (iliirTn'-nt  f-in thulium  :  its  imIIk.  i>n  uc^*»uiit  i>f  their  ilri-piiiinuriirarK'U.  il>»- 
clntir  nr-ilhrr  iliWr  nurW'Ux  ii^irlliclr  (-tiijUiur.aiiMt  thny  nlitu  i-iim-Mil  iim  tmi  tbi-y  <!••  lit  Ki£  ;i) 
(hi"  liy«liiu'  UiiK-lln.  wliioli  cwt  Iw  ren/lef*(l  viiiibln  nuljr  by  iwainlliii;  llinu'  »I'll«  out.  Tb« 
Mi:i,>nil  InyiT.  >',  n-liluli  !■  uiiiiiKinenl'^l.  L'<.>iisiaUi  of  n  *iiielv  lajer  uT  culilcnl  crll»,  rvtArwat- 
m^  till-  conti niiaiiori  ut  üie  tvriii&  pr-i-^H-r. 

Fm.  T3.-MvptRrn:i*i.  Lxvem  ox  tii»  I''l»t  roitTinH  (Oroicl-l«  Ciuabih)  or  tuk  Cuxuf 
BoBv  m  MEkinioKAl.  ><B(-Ttu!<.  MntEn'fU^^O  »  1  -  TaltRn  fmm  the  HaavD  soctlon  bs  Fiff.  7(. 
Til«  trllt»  of  the  i>ltcn».-i)(<-(l  Invr'r,  f,  <ir  the  cllinry  btxly  iliii  intti  Ih«  Mroiim.  H.  of  [>ir  UtW 
la  till.'  rorm  of  inT>ce9si/<  »tik'h  »rtr  cli>tr»linpni  or  jilnuil'a[u|j«il  Ibut  conlaln  ik^  fl*!"!  ^*' 
Ityi.  Till'  «u'll«  of  thr  «niwrndal  mm  plirmpTiKil  Inyr.  f,  ar*  hci*  loiiKn-  (haB  in  Fl(*  71  scd 
Oj^llndrliakl.     On  lhi>1r  frvr  mirtuiv  ]»•  itai-  Hlicrii  of  Clin  lofiul«  of  Zinn. 


depth  of  the  anterior  chamber  is  variable.  It  is  greatest  in  the  eyes  of 
the  ytuing.  and  diminishes  with  advancing  age.  Myopic  eyes  have  ■ 
depp  antf rior  clmmbyr,  byptropic  eyes  a  slialloiv  one.  Even  in  the 
same  eye  the  depth  of  tlic  aDtc-rior  (.'hamber  varies,  as  it  becomes  shal* 
lower  during  the  accommodative  .<ict  from  the  protrusion  of  the  anterior 
Burfaw  of  the  leiiH.  The/iO-t/wn'or  chaviber  is  produoed  by  the  iria  not 
being  in  contact  with  the  capsnle  of  the  lens  by  ilj"  wliole  posterior 
sarfiiee,  but  only  by  its  pnpillary  margin.  Thus  an  ope»  space  is  left 
hotwefii  the  iris  and  the  lens,  which  increases  in  depth  from  the  pnpil- 
lary to  the  ciliary  margin  of  the  iris,  and  hence  in  cross-section  has  a 
triangular  shape.  Tiiii«  apace,  the  posterior  chamber  of  the  eye,  i» 
bniitided  in  front  hy  the  iris  and  to  the  outer  side  by  the  ciliary  body, 
while  its  inner  and  posterior  wall  is  formed  by  the  lens  {L,  Fi;!.  71) 
and  the  zonule  of  Zinn  (ri.  Fig.  71),  the  latter  bridging  over  Iho  inter- 
space between  the  lens  and  the  ciliary  body.  The  two  chambers  com* 
muuicate  only  by  means  of  the  pupil. 

Th«  tntian/  mtiHrl*  in  compoitod  of  smooth  muitcular  fiber«,  which  do  not 
proooiit  H  L-ottiiuii'l  itiufui  but  arc  iliüiKtH-d  in  Hat  Imadles,  whirli  arc  Hrparated 
b;  ooQDCclivc  tisMue,  und  which  interlac«  repcntcdly  so  as  to  form  a  «ort  of 
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For  this  muoti  lh<>rfl  U  no  welt-markcc]  tM>|)Hrutiaii  bctwiTC»  the  two 

I  Of  ttte  cili&rj  miiMrl« ;  on  iht  rontrary,  the  loDjiituuinsI  fiber»  by  a  tlt; 

l^rvdoal  transfonnntion  become  bent  m  n»  to  tnke  a  circular  direction.     Those 

bofidle»  which  effect  the  tmntiition  rrnm  libcre  o(  ova  dircctian  to  thoDW  of 

another  h^n  beco  deuatud  hy  the  aamc  of  mdinl  bundle»,  (r.  Pig.  71).      Like 

tlic  longitudinal  fib^rr»  thcjr  «riHC  from  ttii'  wall  of  dchlcmm'ü  rnnul,  but,  unlike 

llu-m.  Itiry  dii  not  (.•xtcnd  outward  And  bnckward,  but  diri-ctly  bafknard,  and 

{«iw  Ulo  the  circuliir  libers. 

^_         The  proportion  betwern  loagitiKlinal  and  circular  flbem  vnriw  acconlinjf  to 

^Vlhe  rrfractirc  state  of  tliu  eye.     In  )l,^  pvriut'trupic  ir^m  the  rirrular  fibfrn  are 

^  MruDf^ly  devekiped,  white  io  myopic  eyen  they  are  preceot  in  mii<^  »mailer  aum- 

brr«  («w  i  144,  and  Figs.  223.  924.  and  2Sfi). 

The  fpfnon  of  the  any/»  {or  mnvtt  of'  Mr  anterior  ehnmbrr  deinsDdx  particular 
oooaidrratiun,  both  becau!>e  of  It«  complicated  anntomical  relations  and  alM» 
bceuiw  of  it«  im|Kinance  with  rvgard  to  ttiu  metabolic  proceeds  and  the  dja- 
eaaea  of  the  eye.  Tliit«  rt-gion  wa«  Hludied  in  the  eyef>  of  auiniabi  before  it  waa 
in  human  eye«,  and  hence  name»)  were  »elected  at  that  time  wtiirh  are  »[ill  in 
To^ie,  altbnugh  they  are  not  approprinte  for  the  htimitn  eye.  Thii»  llueck  in- 
troduci>d  the  name  Ugamentum  [)eetiniLtum,  becuuee  be  found  in  the  eyes  at  tha 
UogulatA  that,  upon  fitrt|ipirtK  the  iris  from  the  <iclera.  the  tiiuue  thai  untied 
thcM  part«  project»  in  ii  üeric»  of  rid^'c»  re^cmblinff  llie  u*eth  of  a  eotnb.  The 
triangular  space  betweuD  the  eclera  and  the  rkiI  uf  the  iris  whieh  is  filled  by 


^.t^> 


y/ 


Fm.  IV.  -LMAacam  Pbctdcattii  (RrairAea  Via«).    HaKelltnt  TDB  k  1. 

Tfradeeiil«-  whU-h  «hnvr  n  <l«-li>-«f<-lv  flbritliir  M^ur>tun^  Ind'M»  bJvmU.  the  Inrtirr  of  "UDfil  *■* 
«lUptlol  Bn.!  itlrtictwl'inlh«!  ilwlrlnoirniiaUrtliiinüWlolhpmanrinof  lliri-iinw».  U^OB 
Uie  walk  tit  tbnr  alrenli  fip  k*\\*  iradutbrlial  (.■elln»  pn^nilMl  wllh  niiclrn«  and  large  |nto- 
lilaaintr  cril  boily  ;  «Ball  alseoU  tuv  «oinMluie»  i-uUrelj-  fllM  b^  •ueh  c«lW. 


the  ligamentum  ()ectlnaium  i«  also  called  FontanaV  spuee.  becaiue  Fontan«  waa 
the  flrrt  to  deücrilw  llie  rather  large  cavities  which  are  found  in  many  aninialB 
betwceti  the  lamellie  of  the  lt)iamentum  peclimtlum. 

The  tigataratwiH  prrliruitum  is  coven^d  by  the  endothelial  layer  which  pushes 
[over  it  ftom  the  posterior  imrfoce  of  I>eiie*mel'8  membrane  tti  the  anterior  sur- 
face of  Uie  Irla.     Through  the  gap»  in  the  lamellie  of  the  ligamentum  pectioa- 
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tum  the  endolhelnioi  pa»)«»  from  the  <iurrace  of  the  ligamfiDt  into  the  deep«? 
püTiM  uf  it,  HDÜ  H4ipp]iv8  ull  the  hiDieliui  mid  trutweula'  of  this  spnrif^y  iubiii! 
with  an  en«  hit  tie  lint  lining  (F>g-  7B)- 

When  tha  irU  and  the  fnliarjr  liody  arc  stri|)pcd  off  froto  Ittc  conico-wlcnk, 
the  liguuiüutuia  |M.<ctiiiulum  couits  aws;  with  Duun.  It  tliiu  shuwa  Ihn  clu«n 
interreUtioii  betweeu  it  and  tfae  uvea,  a  relation,  moreover,  that  is  aim  pruv€*l 
by  etabrvulug>',  Acconiiiig  to  which  both  ihe  li||,nimeDtum  pcctinituin  atid  it« 
cl«rivative,  I>fiac;«fnf^t's  mcni branu,  liclung  to  llic  uv^a.  Honcp,  ptiihrynlojfically 
»{K-akiug,  the  urea  forau  a  |)erfecl]y  c-lo^d  hollow  sphere,  cuueislitig  u{  thv 
chorioid,  ciliary  hody,  im,  ligami-nluiii  ]>celiimtu[u,  and  Descemet'»  mcmbnme. 

By  iftrippitig  off  the  uvea,  togcthirr  with  the  ligaiuentuni  pcctinnlum,  from 
the  cornc-o- sclera,  an  opening  is  made  into  SehUmm'»  eanal,  the  ioQcr  wall  of 
which  is  formed  by  the  tigamontum  pt'ctinalum.  It  is  then  viiilble  as  an  open 
chuiiiiul  running  aluu^  the  buundary  butwi-L-n  the  corneal  uiid  sclera — sclünil 
clianuel.  Beaides  thi»,  the  lij^aiacntum  pt'c-tiiiittum  coveni  in  a  part  of  llii;  an- 
terior surface  of  the  ciliary  body,  which  ihtTt'for*,  within  these  limita,  likewiw 
belongs  to  the  rejrion  of  thi;  antoriur  chumlwr,  Heorp  indamnialory  iirfwiweta, 
and  t;!>pecially  pun,  may  jiui««  from  th<^  ciliary  body  din;ctly  into  the  anterior 
chanihcr,  Iravemni;  the  tiwuc  of  the  Ugamcntum  pcctinatiiin  an  th<'y  do  m. 
New  i^ruwtlM  also  »ometime»  take  thirt  path,  atarting  from  the  c-iliary  l>ody  and 
growing  forward  into  the  antcriur  cliamber  in  thv  refpoti  of  its  ninus  (Fig.  103). 

It  iru  a  good  while  before  pi'Ople  got  a  correct  iden  of  the  anatomical  ri'lo- 
tiona  exiiftin^  in  t\\c  ruj^iun  of  thi'  anterior  and  putfterior  chamber,  and  rven  at 
the  pn.'!4eut  time  we  very  freiiuently  lind  drawings  which  represent  the«c  rela- 
tion» incorrectly.  The  exi^ti-oce  of  th«  ;w.«f#rwr  rfinTtibrr  wm  for  a  long  time 
contcHtpd.  it  being  t^iiippti-trd  that  the  iriH  came  into  ciiitjict  with  the  h-nw  by  it« 
wholo  posterior  surfaw.  If  this  were  tlie  easf,  the  anti-nor  rlminbor  wouM 
pretK-nt  quite  a  different  shape,  ninee  it  would  have  to  be  much  di.-i-|icr  at  it« 
periphery  than  it  in,  Tliiit  istatf  of  things  \»  acLiiiilly  obiterved  in  thoite  pMtbo- 
logical  caiteH  in  which  tlie  iris  is  HÜhi:rc-nt  throoghout  by  menn«  of  an  caudate 
to  the  capsule  of  the  lens.  The  iriji  is  theo  found  to  be  retracted  ut  itti  peri|»h- 
ery  much  more  than  uhuhI  [*vv  Fig,  06).  Tho  existence  of  a  posterior  chara- 
\xt  in  the  normal  eye  rjin  be  drmnnstmted  by  freezing  u  rtfcnlly  cxtracled  eye: 
upon  opening  it,  wd  «ee  a  ring-Hhapcd  piecu  of  ice  (the  frozen  liquid  of  the  po«- 
terior  cbamilier)  lying  between  iris  and  lena. 

(c)  Chorioxd. 

68.  Tho  chorioid  •  is  that  purt  of  thp  uvea  whirdi  lines  tho  posterior' 
section  of  the  eye  from  the  ora  aerratÄ  X-o  tlie  aperture  for  the  optic 
nerve.  If  we  ubaerre  it  in  f<ttu,  after  op(>nitig  the  eyeball  and  removing 
tho  vitreous  together  with  the  rotimi,  iu  inner  siirfuco  appears  smooth 
and  uniformly  brown.  Then,  if  we  try  to  st,rij>  it  of?  from  the  sclera, 
we  notice  that  :it  soveml  8pot.s  it  ie  attached  more  firmly  Ihat^  at  others. 
The  moHt  intimato  Rocinoclion  ts  at  tlui  margin  of  the  aperture  for  the 

*  From  xopw«M* — <•  ^-  '>k^  thi'  x^P*«"  (=  i'^t..  oortttm).  This  latter  won)  slg^ 
niflM  "akin,"  and  nwl  marHly  the  epiJennis,  bnt  also  the  enx-elopc  (chorion)  of  the 
embryo  In  utero :  ant],  in  fact,  it  i»  the  latter  that  tho  chorioid  membles,  frnm  ita 
abundant  supply  of  vßssels.  Thu  wnrd  ie  also  erroneously  written  choroid  ur 
choroM. 
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_UG  nerve;  in  aUditioa,  loose  attoichmeDU  exist  in  the  pliureit  where 
TencU  aod  nerves  enter  the  chorioid  from  the  sclcrn,  and  eaiwoiully  in 
the  region  of  the  posterior  pole  (region  of  the  posterior  ciliarj-  arterin«) 
«id  of  the  er]uutor  (venw  vorticoste).  When,  after  tearing  away  these 
coDDectioud,  we  hare  separated  the  chorioid  from  the  hcltirn,  we  got  a 
riew  of  ihe  outer  surface  of  the  chorioid,  which  haa  a  sliaggy  appear- 
ance on  acv^utit  «if  tlie  shreds  of  nienibruDc  adhering  to  iL 

Microscopical  Anatomy.— The  chorioid  consistB  of  five  layers,  which 
'aucc**ed  one  another  in  the  following  order,  proceeding  from  without 
I  inward  : 

1.  The  »uprachon'oid  («,  Fig.  77)  consistB  of  numerous  fine  non- 
TMCular  but  richly  pigmented  lamella*  lying  between  the  chorioid 
proper  and  the  sclera  (w).     Upon  stripping  tliese  latter  a|Mu-t  these 


i\.^ 


■-<} 
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TW.   77.   -CKOM  SRCTIO!«    THKilt'OH    TUK   ClK>K[Clll!        M>^lllled   IT&  X  I. 

Tbm  cfaorMd  codiMj  rrf  tb»  nifirkohnrloUI.  «.  Ihf  Inyrr  of  lanrr  tivwIk.  H,  Uui  l&y»r  of  mMJiun- 
■Iwd  w«H>U.  S,  Ih*  ehotto-MpaUrlK.  N.  *n')  \bf  lamina  vlin^a.  f>  In  the  Ujtf  of  lux« 
rvaiA  «r«  m,»calsabln  utnTM,  A-  «c-\fu>.  I',  «ixl  |>iirtiiri)i  orllit.  ».  Tb«  Inm-r  »nrf*«»  oC 
U»r  ohnrluM  1»  I'uTernd  by  Ihe  plKmnol  vplilidiuui.  f.  lu  outer  turiM»  by  \hm  tolMm.  «r. 


lamella'  &e\i  torn  in  two,  and  arf  left  hanging  partly  upon  the  inner 
«nrfftc©  of  the  sclera,  partly  upon  the  outer  surface  of  the  chorioid, 
•which  thna  acquires  the  rough,  rthagcy  aspect  above  mentioned. 

'i.  The  laytr  of  large  tWÄcU  (Ilailer)  (//,  I'ig.  77).  These  are 
fhicfly  Tfina,  which  are  placed  very  clow  to  each  other  and  aoMtomose 
I  repeatedly.  The  intervals  between  the  TeaseU  (intervascnlar  spaces)  are 
riehlj  snpplieil  with  pigment  cells  (;j),and  are  hence  of  a  brown  color, 
Thi?  layer,  accordingly,  gives  the  same  appearanRc  upon  a  surface  view 
a»  if  we  were  looking  at  a  plexus  of  bright  lines  (the  vessels)  upon  a 
dark  ground  (Pig.  73).  This  is  a  picture  which  we  often  have  the 
oppcirtiinity  of  seeing  with  the  ophthalmoscope  in  the  living  eye  (tes- 
Isted  fundus,  see  Figs.  H)  and  liH). 
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Fkj  T8,— PumitMT  Cblu  or  tub  fh-jtoHA  or  m« 
OiioRioin.    Uafmiflnl  «aa  >u  i. 

They  BT«  braculMv),  «ruwtiORiiHin];-  connrcllTft- 
Umiii^  crib,  with  Duiueruiw  iilgnirol  gnuiulni 
and  «n  unpfKniADtiKl  nuclAitA. 


3.  The  layer  of  medinm'shed  vessels  (Snttler)  (Fig,  77,  Ä),  vhicti 
is  vary  Ihia  und  but  slightly  pigmented. 

4.  The  layer  of  capiliaries  {chorio-capilUtris^  or  membrRim  llnyscbü 
— aithoDgh  it  waa  not  dlscOTeied  by  Eoysch — Ä,  Kig.  77).    This  cou- 

sistä  almost  oxchisively  of  cHpil- 
laries  which  have  u  very  widt 
bore,  and  at  the  same  time  are  so 
closely  packed  together  that  the 
interspace»  between  the  capilla- 
ries are  often  narrower  than  tbi- 
capillaries  ChemflelTefl.  This  lay- 
er eontaine  no  pigment. 

5.  'YhQ  lamina  vitrm{ot  lam- 
ina basalin  O,  Fig.  77),  a  bomo- 
genoous  uiombrunc  coating  tbu 
inner  Hiirfaoe  of  die  cborioid. 

We  may  briefly  sumniari^p 
tho  structure  of  tbe  chorloid  iu 
the  Mlowing  way :  The  chorioid 
consist«  mainly  of  vessels  which 
are  arranged  according  to  their  caliber  in  three  soperimpoaed  Imyertf 
in  fluch  a  way  that  tho  largest  vcftflelR  lie  farthest  to  tho  out^iide,  tbe 
Rinallost  vcBficls  furthest  to  tho  itit^ide.  Tho  purpueo  of  this  arrange- 
ment is  easily  comprehended,  Einco  the  chorioid  is  in  great  part  de- 
signed for  the  nourishment  of  tho  tissues  lying  to  the  inner  side  of  it 
(retina  and  vitreous),  llence  tho  minutest  Tc88ol9,thc  capUlaric»,  from 
which  tbe  natricnt  plasma  of  tbe  blood  oxudos,  must  lie  upon  tbe 
inner  aurfaoe  of  the  chorioid.  The  vascular  pait  of  tho  chorioid  is 
covered  on  either  eide  by  a  non-vascular  layer — 
i.  0.,  on  the  outside  by  the  suprachorioid,  on  the 
inside  by  tho  lamina  vitrea.  All  the  layers  of  the 
chorioid,  with  the  exception  of  the  two  innermost 
ones — the  capillary  layer  and  the  lamina  vltrea — 
contain  pigment  inclosed  iu  branched  pigment 
cells  (Fig.  78).  To  its  abundant  supply  of  pig- 
ment the  chorioid  owes  its  dark-brown  color. 
The  inner  surface  of  tlie  chorioid  is  covered  by 
tlie  pigment  ejtithelnim  {P,  Fig.  77)  which  lies 
npon  the  lamina  vitrea.  This,  too,  was  formerly 
reckonc-d  in  with  the  chorioid,  because  it  remains  attached  to  it  after 
the  retin«,  has  hepn  etrippfil  off;  embryologica!  researches,  however, 
have  shown  that  it  really  belongs  to  the  retina.  It  consistft  of  regularly 
hexagonal  cells,  each  of  which  has  an  unpigmentcd  nucleua,  while  the 
protoplasm  contains  an  abundance  of  pigment  grannies  (Fig.  79). 
From  this  the  entire  layer  acquires  a  dark-brown  color. 


Ft«  Tg.— riaMRKTED  BfI- 
TRKUAI.  t'RUJI  nr  THK 

RrruiA.    HagnlOnl  300 
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Thrr  mrti  W-xaito*«*!  rfi^ 
UiHial  coHs.  wMh  pw- 
nwint  sr*n'ih>*  •nil  mi 
iinpigmntt«!  nuolri». 
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The  urea  in  all  of  its  ports  is  vcrv  rich  iu  nrrvea.  The  cihary 
nerves  g«t  to  the  ave»  by  piercing  the  sclera  ueur  its  posterior  pole. 
Tboy  form  in  tbo  chorioitl,  und  imrtioularly  in  the  ciliary  muscle,  a 
dense  plexus,  in  which  immeniu»  ganglion  celh  are  intercaliitwl.  Tbo 
irU  is  also  vei'v  rich  in  nerves,  but  contiiinti  no  ganglion  ecllä.  Tho 
iris  and  tbo  cilijiry  body  contaiu,  in  addition  to  tho  motor  nerves  de- 
aigned  for  the  ciliary  muscle  und  the  tnuscutar  apparatus  of  the  iris,  a 
T«7  great  nnmbcr  of  sensory  nerve  fibers  which  sriito  from  tho  tri- 
gi^miniis;  bonce,  inflammation  of  these  partjü  iü  frequently  attended 
with  great  paio.  The  chorioid,  on  the  contrary,  seems  to  poH^'ss  no 
sensory  serves,  since  inflammation  of  this  membrane  runs  its  course 
without  producing  any  eensations  of  pain. 

Tbo  chorioiil  ih  cuDtinuous  with  Iht.*  flnl  jHirl  of  tlit'  ctltsr^*  IkkIv  (orbiculuB 
citiaris),  which  poowMM.-«  e.iN«nlial)y  the  wini«  tttructure  as  the  cliorinid,  and  is 
dMnguislicil  (rotn  it  «inly  by  ii  Komfwhst  dilfereiit  iirmii|;i'iiicat  of  tho  blood- 
»ii—iIp,  and  ftlou  by  thf  abwticc  of  th«  rliuriu-t-apiUuns,  whirh  emls  at  the  ora 
MVTUa.  The  differrorc  in  color  lictwceo  the  brown  chorioid  And  the  black  or- 
bicntai<  (Fig.  "Si,  so  Htrikhig  to  the  nuked  cyp,  is  not  rt-rtralik'  ui  a  d ifffmitc  in 
the  iii;>iiii'nLatK)n  of  theM-  \Mti^  of  tlR-  \\\vt\,  l>itt  to  ii  dilTt-ix-iire  in  tlie  |iigineiit 
epithelium  which  covers  iht-m  aud  wldch  btlongs  to  the  ritina. 

AH  the  pigment  that  Iw  eoiitnined  in  wich  «hiindntice  in  tlie  iurcriiir  of  the 
rjt  brlungK  to  tMii  i-»tc)j;uriea :  1,  In  the  tifif^uu  of  the  uvea  itfcclf  then.-  nre 
crrrywhere  found  Umnchcd  cell«,  of  ttie  churactcrof  the  conricctive-tiwiue  cell*. 
eootaininjE  pigment  (Fiuf.  70).  TIk-w  an*  the  |M^ment  cell»  of  ihe  tttroms.  and 
Uk  ]iigTa«nt  contained  in  Ihein  w  nilled  »irorua  yiijtneut,  or.  Iniiiiim-  it  lii-.s  in 
the  uvea  luclf.  uveal  pifrnicot.  2.  The  inner  Hurface  of  the  uvea  h  civcry  where 
ro«S«d  with  a  layer  nf  pi^mcntiil  celU,  iM'longing  to  the  rvlina  and  hiiving  the 
etiararfer  of  L-pithclittI  w\\»{pujmeHt  qiUhfUiun,  V'l^.  Tdt.  Thifs  ]iigiiiftit,  which 
benoB  lie«  Dot  m  the  uvea  but  to  the  inner  side  of  it,  i»  called  the  rethtal  pij{- 

Dcnt, 

"Hirae  two  ktnd.>>  of  pigment  are  furthi-r  distinguished  by  their  ndnute 
rtructnn!.  The  pigment  in  the  stroma  c^lli^  of  the  uvea  codmüI»  of  Miiall  lunor- 
pbiMU  mssM:  but  the  pigment  granule«  in  the  eclln  of  Iht  pigment  epithelium 
■n  sllorl,  md-«liii(ie<l  xtructuroK  wliirh  shnuld  pmlwibly  t*  reganlecl  as  ftmall 
efjrvtalFt,  «uch  as  occur,  »fry  di»tiiiclly  marked,  in  jtome  of  the  lower  vertebrate». 

Th*?  pigment] feroiw  cell»,  including  Iwth  thusc  of  the  ftrom»  and  tbiise  of 
the  pigment  eftithelJuui.  are  Kiiiiilar  in  nil  cyeii,  but  the  amount  of  pigment 
which  tliey  conutin  viiries  greatly.  To  thia  fact  is  due  the  inequality  in  the 
plgmentatioD  of  eye«;  If  tlic  ccIIh  contain  no  pigment  whatever,  the  eye  is 
albiaotif:  (Kig.  72). 


IL   CfitCtTLATIUK   AKD   METABOLISM   OP  THE  ÜVKA. 
(«)  /ilaOfl-eejmeU. 

69.  Three  systems  nf  hlcuMl-vessel-s  exist  in  the  eye — that  of  the  con- 
juuctiva.  that  of  the  retina,  and  that  of  the  uvea  (ciliary  system  of  ves- 
sels).    The  ftrterifji  of  tlie  ciliary  ny^tem  are  :  I.  The  posterior  ciliary 

;rica.     These  arise  front  the  uphtlialmic  artery,  and  euU'r  the  in- 
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terior  of  the  eye  throngh  the  sclera  !ii  the  region  of  the  posterior  pole. 
The  niajt>rity  uf  them  jhus  at  onim  into  the  churioid  (short  jwstenor 
ciliary  arterieB,  e,  c.  Fig.  80).  Two  of  them,  however  (the  long  pos- 
terior ciliary  arterit^  </,  Fig.  80),  ruu,  one  on  the  outer  side,  the  other  on 
the  iu tier  side,  betwuen  <!h<:>rioiil  mii]  ftclera  oh  fiir  forwurd  hs  the  ciliary 
mnscle.  Here  each  diviiles  iuto  two  braucbeü,  which  ruu  in  u  directioa 
concentric  with  the  margin  of  the  cortini,  and  unite  with  the  branclii« 
of  the  artery  of  the  opposite  side  to  form  an  arterial  circle,  the  circulus 
arteriosus  iridis  major  (Fig.  80,  A,  and  Fig.  71,  a).  This  gircs  ofT  the 
arteries  for  the  iris,  whicii  extend  radially  from  ics  ciliary  to  it«  pupil. 
lary  margin  (Fig.  80,  i')-  Shortly  before  they  reach  the  latter  they  form 
by  anaatomoses  a  second,  smaller  vascular  circle,  the  circiilu«  arteriosus 
iridis  minor  or  tlie  iimall  circle  of  the  iria  (Fig.  80,  k).  2.  The  anterior 
ciliary  arteries  come  from  in  front,  arising  from  the  arteries  of  the  four 
recti  muscles  { Fig.  80,  *).  They  perforate  the  sclera  nejir  the  margin  of 
the  cornea  and  «aaist  in  forming  the  circulus  arteriosus  iridis  major. 
The  short  posterior  ciliary  artfrics  nro  therefore  designed  mainly  for 
the  chorioid,  the  long  posterior  ciliary  arteries  and  the  anterior  ciliary 
arteries  for  the  ciliary  body  and  the  iria. 

The  arraitgemeut  of  the  veitu  is  essentially  different  from  that  of 
the  arteries.  In  the  chorioid  the  capillary  network  of  the  chorio-capil- 
laris  (Fig.  80,/')  is  fed  liy  the  arteries.  The  hlond  from  this  flows  off 
through  a  very  gri^ut  number  of  voinü  tliut  keep  uniting  to  form  larger 
and  larger  trunks.  A  number  of  these  trunks  sinmltuneously  con- 
verge to  ft  common  center,  where,  consequently,  a  sort  of  whorl  or  vortex 
is  produced  by  veins  coming  together  from  all  side«.  Fig.  73  shows  a 
sarfacc  view  of  two  such  vortices,  v.  These  vortioee,  the  number  of 
which  amounts  to  four  at  least,  usually  more,  lie  somewhat  behind  the 
equator  of  the  eye  ;  from  them  are  given  off  the  veme  vortieosa»,  which, 
pcrfoj-nting  the  sciera  in  a  very  oblique  direction,  t^arry  off  the  blood  to 
the  outride  (Fig.  80,  0- 

In  the  ciliary  processes  the  arteriee  break  up  into  a  great  number 
of  twigs,  which  pass  over  into  thin-walled  reins  (jr,  Fig.  80).  The 
constitute  the  greater  part  of  the  ciliary  proceaaes,  which,  accordingly/ 
consist  mainly  of  vessels.  The  larger  veins  which  are  formed  by  the 
anion  of  these  vessels,  and  also  most  of  the  veins  of  the  ciliary  muscle, 
paas  backward  to  iho  vena?  vorUcos».  The  veins  that  come  from  the 
iris  (*,,  Fig.  80)  likewise  pass  to  the  veniB  vortieoa«.  Hence  almost  all 
the  venous  blood  of  the  uvea  empties  into  the  latter.  A  jwrtion  of  the 
veins  coming  from  the  ciliary  muscle  (m.  Fig.  80).  however,  take  an- 
other course,  as  they  pass  out  directly  through  the  solera  and  thus  cor 
into  view  beneatli  the  conjunctiva,  near  the  margin  of  the  cornea  (ao-l 
terior  ciliary  veins.  Fig.  80,  e,).  In  their  course  these  correspond  to 
the  anterior  ciliary  arteries;  it  Is  they  that  principally  constitute  the 
violet  vessels  which  we  aeu  running  backward  beneath  the  coojuuctivA 


rta.  flO.— Blooo-vkwbu  ov  tbb  Evk. 

Tbm  rrttmtil  tpultmi  ofiMmtU  tadrrlTed  from  the  «vntrml  artM-j. n.  uid  Um  ccnlr«!  rrln.<i|.  of 

MwoiW«  MWT«.  which  ictiv  (HI  tb«  rpUna)  MtMira.  A.  «lul  lb«  rptlRMl  vrln«,A,  TfarM?  «i»!  aI 
tb&  on  •erral«,  fV. 
Th»  ni^rm  11/  rt/Ainr  wnarl*  ti  fed  by  ih»  p<Ntvrfor  lüioft  cUlanr  »riMie».  c,  c.  Um  pmUprlor  lut>K 
cQUry  an»riM,d.  aaä  thf  «nh-rtAr  HUary  arwrVit.  r  Cri^m  Ihnw  urUr  ib«'  vtuo'iiliir  nrt 
wnrk  iiT  tKr  (^horfoMhl  caplHartM.  /.  «nd  of  th«  ollUnr  li>»l>,  f/.  aiMl  itM-  clroiilti«  nri'-n<iNiw 
tarKU»  u^jur.  A.  rruni  Urn  tjM  Kprlnic  itw  iirliTlra  uf  tW  inn.  1.  *hli;L  ai  tlie  Hiimlkr  [luDrrl 
ubvuiHfrtvnne  n(  thr  latli-r  fnrni  Dir-  •■irviiliii  arirrii niL'«  triillx  minor,  ifc.  Tti'' vrliiH  »(  Um 
.  (,.  <>r  Ih»  i-iiurr  t>o<lr.  aixloF  iliF<.-li->riuU]«r>-<-»lltHHrrl)ti[utl]c  v«iw*orTt>-<Hu<'.  I;  tboaa 
hovfVT-T.  ihai  (xiiiiv  rniiii  thi*  ulllKrv  ratiMcle  im)  leave  the  ry*  an  «ntcrkir  cOimrj 

»I      M'lil.  thr  iMiirr,  Si.-hl<-mm'ii  <-a'ial.  n.  forma  AautninMira 

TW'yifCM  u/  ■'»n/Mnrft«u/  ivurJ*  iHxiitMH  nr  tW  (MMlt-rtur  conJuMCtlvkl  »www In. »  «tiil  ■>!.  Tbi 
eoWMnntcml»  with  llinap  lir»R>-b<i>  »r  i))f<  anl^or  cillarj  vrawli  wbicb  runtouieit  Uwni— 
iMl  la.  «Uh  ih»  «nrMlnr  majunrtirnl  v>-ui-lii,  ft-^nA  torm  wlUi  thrM>  tlH*  inar|riBal  loupa  of 
M^«<orax«ka^  o. optic  iMT¥<?i  .V.  i:«  iih<^ii> .  .Nt.  «olrnt;  j.dMrlaid:  jr.  »uu;  I^mk; 
:W.t  -         .        . 
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with  Schlemm'E  canal.    The  latter  is  a  venous  sinus  running  along  the 
aclero-corneal  juiiitiun  (Fig.HO,n;  Fig.  71,«). 

The  Wuod-vfsscls  of  tJif  eje  beloiif;  for  the  moat  p«rt  to  the  region  of  the 
urtii.  Il  if  Ihi»  fact  which  dftcnniiics  the  part  plavtd  by  Ow  Iwttcr;  for, 
while  tht!  tirm  «tra«i-MTleni  itrrvi'M  fiir  tho  protpclion  of  the  eye  estcriorij 
and  the  n-tinii  for  t}i«  pcrctrptiun  of  light,  to  thü  uvea  in  allotted  thv  taak 

of  pfflvicling  for  the  nourishmtiit  of  the  cyrb»ll. 
8u(-h  18  the  uhuiiiliiiicG  of  blood -vl-kkcIh  wliich  il 
conCaiu»  thut  it  rvaWy  conauts  muoly  of  them; 
KDft  by  tJiia  fact  ilH  gn-at  Icndt-ncy  to  becumv  in» 
flatnrd  in  aCLtitiiitrd  fur. 

The  separate  branchi'^t  of  the  ciliary  sjsteoi  of 
ve<tsoU  (iDa-Htomoae  n!(M.'iitt'dly  wilh  t'och  »tlier — 
a  L-ircumatuuct!  which  fa%'ors  the  roiojiensalioa 
of  circulatory  diNturbancc.  Thus,  for  instance, 
ill  ^lauL-tmia.  in  which  thi;  outflow  of  veooits 
blo<id  through  Ihc  vetue  vortict^u:  is  impvded, 
wc  sec  the  anterior  ciliarj-  %-fin.s  taking  their 
plnL-L*  and  L'urryin^  i>ff  lur)L^L-r  qiiantilice  of  blood 
thiui  iiMial. 

The  ciliary  veg*«!«  Hkewriw  supply  the  sclera 
vith  bliK^d,  (j^ivin^  off  a  fi>w  minute  twtg»  to  it 
a^  they  pOMi  throu]{h  tt.  Tliv  ntiiubvr  of  blood- 
vfs.«i(;l!*  in  the  sclera,  however,  In  very  snialJ. 
NcYcrthclPHs,  in  the  immt'diulc  npighbitrhood  of 
thn  ciitninre  of  tho  optin  nwrve,  from  two  to 
four  hranchcä  of  the  short  poiiterior  clliury  arteries  outer  the  sclera  itud  form 
in  it  by  an;istom(i.'H'»  an  arU-Tinl  rin^f,  y.iaii^n  nrli-nil  firrle  of  nsMib.  minytund- 
in«  tliL*  foniniL-ii  fur  tho  optic  iicrv»?.  This^  in  i>f  importaun-  fcir  the  nutrition 
of  the  optic:  nerve,  bccauae  QUtncruui»  little  hniiiche»  >ro  from  it  to  the  optic 
nerve  and  ita  shcathi«,  and  aiiajdnmoBe  with  Hip  bnin^-he«  of  the  central  artiry 
of  thf'  ncrv«.  Il  iis  here,  tUt'n,  that  llic  only  CHtim?t:tioii  bctwceu  the  ciliary 
and  tliv  rctinnl  syxtem  of  veMteli«  exiHtit. 

It  not  infrctpipnrly  Hiippcn*  that  individual  brandies  arising  from  the  «cteral 
circle  «f  Zinn,  instpiul  of  remaiiiiiifr  in  tin-  optic  ncrvt-,  maki*  n  licnd  and  leare 
the  D«rvu.  Thoy  then  cnlur  ibu  n-tioa  and  run  in  it  toward  the  muntlii  Uiiea. 
These  vciwel»,  which  arc  crallml  eilio'tHlnai,  ordinarily  supply  with  blood  a 
KDoall  district  of  the  retioH  lyinj>  between  (he  (utpilla  and  macula  (Fig.  81). 


rin.  Sl.-CiUu  acriML  Aaruv. 

From  th'T  oiil-T  anil  lowiTrnnr- 
Cln  of  Ihii'  |)a[>llla  risMTH  a  üilio- 
rrüruil  artrry  <,n\.  ntiüciiis  a 
htwk'llk«  tK-ii(l  In  tbiM  caM9 
ItfalarKvrlhuriuitual  buoanaa 
It  U  dt«tJnnl  r^i  rcfilBiiw  iba 
itiniti  111  fen  M'xlfr  Ulli  liraiioh 
(fiifi-rliT  ivmpiirnl  Ijruticlii  ij( 
tbi-  «wntral  nn-rj-,  whlcb 
branah  it  wantlaK 


{b)  Lffmph  Ptuaage». 

SO.  If  we  disr^^rd  the  conjunctiva,  there  are  no  lymphatic  rea- 
spaces  ill  tho  eyo.  They  are  rcpliirwl  by  lymph  channola  and  lymph 
6ol8.  We  distinguish  the  lymph  paagageB  into  anterior  and  poste- 
rior. 

1.  Anterior  hfmph  Ptutxarfex. — The  lymph  of  Ihe  anterior  section 
of  the  eye  i«  collect«?d  into  two  large  lympli  spaces — namely,  the  an- 
terior and  the  pnBt«rior  chambers — whinh  communicate  by  mean.s  of 
the  pupil.    The  outtluw  of  lympli  from  these  »paces  takes  place  by  iti 
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iscnarge  from  the  posterior  chamber  through  the  pupil  into  cbe  an- 
terior uliKinber;  thuii^e  it  ßllurs  tbniii^}i  the  mu.ihwork  of  the  liga- 
meutum  pcctinatuQi  into  the  subjtieenl  St!hI(>nim^H  caual  (Kig.  8'^.  S), 
and  from  there  gets  into  the  anterior  citiury  veins  {c)  with  which 
.Schkrnim's  canal  i«  in  direct  i^tminiiiiiioalioii. 

3.  Ponirrior  Lymph  t'mmges. — Thene  are  as  follows  :  (J)  The  hya- 
loid canal,  or  central  canal  of  the  vitreaa»  (Fig.  82,  h),  which  exlunda 
from  the  point  of  entrance  of  the  optic  norvo  forward  m  far  hm  the 
posterior  pole  of  the  lens.     During  the  development  of  the  eyo  tiiis 


Pn.  K— iiTMra  Pamaow  or  thb  £tk.    (Scmduttc.) 

,  BnMtrnim'»  ouwl .  c  ouhirlar  oUlary  vpiIm  :  A.  )ir»li>Jd  <;an«l :  p.  pancliorioldul  vtAr*.  whicb 
■wnmdMteaica  by  hm-um  uf  (be  vi<na  vonlniHio.  v.  wllh  Tenon'»  imw.-v,  i.t:  ».  mnimraKintl 
ipM*  :  1,  liiivri'MgjMil  injM«  j  « •-■,  cui>Uuu*U<i(i  of  TvQoa's  cKiNUln  iipnn  the  ti-i>duiid  of  Ilia 
ooulBr  oiukIh  ikuerftl  ui*mtDMtun)^ 


canal  lodges  Uio  hyaloid  artery,  which  in  the  fully  formed  eye  disap- 
ppttra.  while  the  canal  remains,  ft  has  its  outlet  in  the  lym]>h  spaces 
of  the  optic  nerve,  (fi)  The  perichorioidal  space  (yj,  Fig.  82)  is  the 
»paoe  between  the  chorioid  and  sclera.  It  is  continued  along  the  ves- 
sels which  pass  through  the  sclera,  especially  the  venat  vorticosa?  (f), 
and  thus  communicates  with  (f)  Tenon's  «pw^e  (Fig.  82,  /.  /).  which 
lie«  between  the  sclera  and  Tenon's  capnnle.  The  outflow  of  lymph 
trotn  all  these  spaces  takes  place  into  the  lymph  paaugei,  which  spr«id 
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out  along  the  optic  nerve.  These  latter  lire  (/>)  the  intervagiDftl  space, 
which  is  found  between  the  sheaih»  of  the  optic  nerve  (t.  Fig.  82),  and 
(/i)  the  supravagiaal  space  («,  Fig.  82),  which  surrounds  the  eheatbs 
of  iho  optic  oerve. 

By  fur  the  greatest  amount  of  lymph  lenves  the  eye  through  the 
anterior  lymph  passages.  These,  tlierefore,  iire  llie  more  important; 
their  i  111  permeability  leads  to  serious  clianges  in  the  eye  (glaucoma), 
while  up  to  the  present  time  nothing  certain  is  known  in  regard  to 
disturbances  of  the  function  of  the  posterior  lymph  paange«. 

We  owe  our  Itnowlpdgp  roncL-ming  thi'  lyini>h  [MU«ug(.-!i  chii-fly  lo  R«rhMalbe, 
For  tJiüir  study  wu  inHko  iwl-  of  inJ4^ctiunfl  into  Ih«  timiie  of  the  dnid  ami  iilito 
of  llic  living  eye.  Thus  wc  find  in  what.  dircotionH  fluidn  [M'nctnito  mwtt  readily 
in  and  bctwetn  the  tiBsiics  of  the  eye.  But  to  jufrtiry  us  in  rf^j^anlin^  llie  flpaoes 
thuB  exhibilnd  an  lymph  jiasxiigcs,  jiruuf  uiusL  aha  Iw  brougltt  Ui  »liuw  [h»t  Üiey 
arc  coated  by  a  contiauouit  layer  of  endothelium;  and  thin,  tuo,  Scliwalbc  hu 
estsblifhcd  in  the  lymph  »puces  which  he  discovered. 


(e)  Nutrition  of  the  Eye. 

61.  The  secretion  of  the  fluide  of  the  eye,  and  also  the  nourisbment 
of  ita  tissLios,  take  place  mainly  through  the  vessels  of  the  uvea. 

'VhQ  aqmMHH  It  Ulnar  itt  a  limpid  Htjiiid,  whic:li  in  tite  nornini  stat« 
contains  only  an  exccsyivelv  small  amount  of  albumin.  It  is  produced 
by  the  iris  and  the  ciliary  processes,  the  latter  playing  the  more  im- 
portant part  in  the  process  ;  for,  in  cases  of  congenital  oracquired  defi- 
ciency of  the  iris,  the  aqueous  is  still  secreted  in  uornial  amouiiL  The 
aqueous  socretod  by  the  ciliary  processes  arriii^  first  into  the  posterior 
Chamber,  from  which  it  paases  through  the  pupil  into  the  antorior 
chamber.  Hero  it  again  leiives  the  eye  by  way  of  the  ligamcutum  [»ee- 
tinatum  ami  Si^hlcmm'sojnal.  TheneRrotion  of  aqueous  goes  on  much 
more  rapidly  when  the  latter  has  been  evacuated — e.  g.,  by  puncture  of 
the  cornea — than  it  does  under  physiological  conditions.  In  the  for- 
mer ciise  the  anterior  chamber  is  re.'itorcd  as  earlv  as  a  few  nunulc« 
after  it  has  been  evacuated,  a  thing  we  have  frequent  opportunity  of 
observing  daring  o^wrations.  The  rapid  reproduction  of  aqueous  is 
favored  by  the  fact  that  after  it«  escape  the  oculnr  tension  is  reduced 
much  below  the  normal.  Hence  the  blood  pours  in  greater  quantity 
into  the  vessels  of  the  iris  and  ciliary  body,  thus  relieved  of  their  ex- 
ternal prüssiire,  and  these  expand  proportionally  and  allow  fluid  to 
transude  from  tbem  in  greater  alnindancc.  Thia  fluid  that  accnma- 
latos  iu  the  anterior  chamber  after  the  evacuation  of  iho  aqueous  is 
distinguished  from  normal  aqueous  by  the  considerable  amouiit  of  al- 
bumin that  it  contains. 

The  carfiea  is  nourished  mainly  by  the  network  of  marginal  loope 
of  the  limbuB,  and  to  a  small  cxtont  also  by  the  aqueous  humor  which 


Tlic  other  two  iioD-vascular  tissiieB 
Iff,  are  entirely  depeiideul  upon  the 
afea  for  ibeir  noamlimcDt.  They  obtain  uuLriciit  iimterJal  mainly 
from  the  ciliary  body,  perhaps  also  from  the  anterior  sectiou  of  the 
chorioid.  llenco  in  diseuseä  of  these  parte  wo  very  frequently  see 
L-iuudiuess  of  the  leu»  aud  eloudinct»  and  lii)ueraction  of  the  vitreons, 
making  Uteir  appourauco  iks  an  cxpreMiou  of  the  disturbance  in  the 
natritioD.  The  procecss  of  tis&ue  metamorplio&is  in  the  lens  appears  to 
be  very  Blow,  since  pathological  ehanges  in  it  (opacities)  often  either 
remain  ttationary  for  an  exceedingly  long  time  or  extend  but  glowly. 
Tbe  rtiinn  has  its  own  vessels,  which,  however^are  situated  simply  in 
it«  inner  layers  and  do  not  suflicu  for  il^  nourishnieut.  The  retina, 
therefore,  especially  in  it«  outer  layers,  is  dependent  upon  the  chorioid. 
whose  chorio-oapillaris  indet^d  is  almost  directly  adjoining.  The  chorio- 
capiUaris,  furthermore,  must  b«  ereiJiied  with  aceou] pushing  the  con- 
tinnal  regeneration  of  tho  used-up  visual  purple. 

The  «ifuarTtu  CSD  not  be  te^rdrd  as  «iniptr  lymph,  sitire  it  is  diutinguishcd 
^bum  the  Ittttcr  by  rontaining  fxtrcnii'ly  little  nlhumin.      It  must  ruUicr  be 

led  upon  s*  »  «ecrclion.  in  whose  fomiatiou  the  two  layers  of  retinal  cell« 
'(fn^niFntEd  nnd  oon-pigmtmNd)  tluit  cover  ihe  mrface  of  ttiir  ciliary  bndy,  piny 
tt»-  (lart  of  a  aecreliii;;  epithelium.  TnmehcrC'ulliuK  Ium  cnllvd  atCetttiun  la  tlie 
ouoi«rot»  glaodlikc  proccMC»  that  the  pigment  cpitheltiini  in  the  tint  jKirliou 
of  the  cilinn*  Ixidy  give«  off  (flß.  75),  aud  lueriheK  the  Kecretion  of  the  aqueous 
mninly  luthem. 

The  liquid  that  atx-utnulatcs  very  mpidly  in  tlic  aotvrior  chamber  after  the 
•qacotu  ha>  been  withdmwn  from  it,  und  wliieh  i.«  much  more  albuminous  tbim 
the  nortnal  aqucuu»,  i»  funned  for  The  moxt  purt  by  direct  trauHuduliun  from 
Ibv  dltteoded  vmselo  of  the  ciliary  proceHoe«,  nhich  tninsudntion  ^aves  rine  to 
auOMfotts  biii>t«riike  olevatioos  in  the  layer  of  retinal  cella  lining  tbc  ciliary 
lautfLaiM  (Ureelf). 

With  rcgaid  to  the  miurishment  of  the  /m«,  it  is  lu^oumed  thut  nutrient 
uatcrinl  »tarling  from  the  ciliary  bo<ly  and  the  anterior  pnrt  "f  tlic  rliorioid 
CDlen  it  tu  tt>e  n;ginn  of  its  equator.  Inside  of  tbi*  lens  tbe  lliiid  eircMlates 
pn>b«bly  in  eleftR  whicb  lie  between  the  6bere  of  iliu  Ico»  in  the  utitcnrjr  und 
poMerior  cortical  laycrn  (Schlottert,  and  which  under  pathological  cnuditions 
may  bmyime  viiiibtt' Hfl  RtellfiUf  nparitic».  Thu  lymph  leaves  ibe  leii»  jirobniily 
through  the  anU-rior  rn|i5ule  und  emplieti  inlu  the  anterior  chamber  (Samel- 
•ohat. 

A"  tvgmrdBtbe  rrtina,  varioua  farlR  indicate  that  it  is  likewise  depondenl  in 
part  fur  it«  nnurishment  upon  tbe  elmrioid.  and  |>articularly  upon  the  moat  an- 
lerior  layer  of  the  latter — i.  e..  the  chorio-capil Iuris.  Thi»  luyer  extends  for- 
ward oaly  aa  f ar  0«  the  retina  ituclf,  or  at  least  the  roriplicsted  strui:lura  of  it, 
doea — that  is,  an  far  aa  the  ora  f4errala.  Again,  at  thai  «jiot  where  the  rettiu 
displays  it«  functiooa  mosi  actively— t.  e.,  in  the  refrion  of  the  mueulu  hiten— tlie 
capillary  luops  tif  the  cburiuid  are  moct  densely  ilt)-)>i>wd;  and,  laAtlj,  there  arc 
many  animal»  in  which  tbe  retina  hnn  no  vfxie\n  whatever,  nnd  hence  evidently 
can  be  nourished  only  by  the  chorioid.  The  outflow  of  lymph  from  the  retina 
take»  place  tbrougfa  thi;  lymph  alicaths  surruunding  tbe  retinal  vi-sh-Ih. 
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(d)  intra-ocuhtr  Pratsure. 

62.  For  the  purpose  i>f  simpUfyicig  tho  etuüy  of  the  conüittonn  or 
pressure,  we  tnaj  leave  the  lens  out  of  coasideration,  and  think  of  the 
ejeball  as  a  ciijikiiI«  fiUoJ  with  fluid.  Tho  capsule  i»  the  ßbmiiä  i:or- 
nco-sclera,  which  hits  only  a  very  small  degree  of  elasticity.  The  fluid 
contained  in  the  capaule  exerts  upon  the  inuer  surface  of  the  latter  a 
jtreiisure  wbioh,  in  accordance  with  the  laws  of  hyilrostatica,  is  Iran»- 
mittod  with  the  haiiio  intensity  in  every  direction,  and  hence  pre&sea 
with  the  mmo  weight  upon  every  unit  of  surface  of  the  irall.  A  square 
milliraotre  of  tho  posterior  surface  of  tho  cornea  has  therefore  the 
same  pressure  to  bear  Jis  a  sqnarc  niiiliniclru  of  any  |M>nion  of  the 
si'lenu 

The  intensity  of  intru-ocuUr  pressure  iloixtiitl«  ii]>on  the  relation 
between  tho  capacity  of  tlic  capsule  and  tim  amount  of  its  contents. 
It  tho  former  becomos  smaller  or  the  latter  greater,  the  pressure  riw«, 
and  vice  versa.  Under  jiliysiological  conditions,  the  capjicity  nf  the 
capsule— i.e.,  the  volume  comprised  by  the  cornea  and  sclera — under- 
goes such  inconsiderable  variation  that  it  may  be  neglected,  and  the 
eapacity  rc^garded  as  constant.  The  vnriatiaus  in  intra-ucular  pn»äuro 
are  hence  referable  to  changes  in  the  amount  of  matter  contained  in 
the  eyebdl,  whicli  may  ho  increasod  or  diminished.  For  example,  llie 
prcRKure  at  ouce  sinks  considerably  when  the  aqueous  ha»  been  evacu- 
ated by  puncture  of  the  cornea. 

Those  i>ortioiiB  of  tlie  rnnU-nts  of  the  eyeball  whose  amount  is  van* 
able  are  the  aqiieouj»,  Llie  viin^ous,  and  most  of  all  the  blood  that  circu- 
lates in  tho  vessels  of  the  inner  tunics  of  the  eye.  Every  inoriMsc  or 
decrease  of  blood  pressure  in  those  vessels  must  result  in  a  correspond- 
ing change  iu  the  ocular  tension.  Other  canseis  too,  such  as  eliangcs 
iu  the  form  and  volume  of  tho  iris  ami  ciliary  muscle,  the  pressure  of 
the  lids  and  of  the  exterior  muscles  ot  the  eye  upon  tho  hall,  etc.,  can 
alter  it.  One  might  therefore  be  inclined  to  believe  that  it  was  subject 
to  conBidiirahle  variations,  lliil,  on  the  contrary,  observation  leaches 
us  that  the  intra-ocitlar  pressure  under  normal  conditions  is  pretty  con- 
stant.  In  fact,  a  regulation  of  the  tension  is  effected  by  tho  oircum- 
Btunco  that  the  outflow  of  tho  fluid  of  the  eye  through  the  lymph 
channels  (excretion)  changes  in  such  a  way  that  variations  of  pressure 
are  at  once  compensated  for.  For  example,  the  pressure  iu  the  whole 
vascular  system,  and  consequently  iu  the  eye  us  well,  may  he  elevated 
as  the  result  of  great  muscular  effort  The  intra-ociilar  pressure  is 
thus  heightened  ;  but  proportionately  more  of  tho  intra-ncular  fluids 
which  are  subjected  to  this  increased  pressure  are  forced  out  of  the 
eye  through  the  excretory  channels,  so  that  the  pressure  very  soon  sinks 
again  to  its  normal  level.  The  converse  would  occur  in  a  oase  in  which 
tho  pressure  has  been  dimiuished  (o.  g.»  in  cODSoquont»  of  an  escape  of 
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the  iqneona  hnmor) ;  then  more  blood  flows  into  the  resseU  of  the  uvea, 
now  stibjoctcd  to  less  proMuro,  and  a  more  copioimoiiltlow  of  fluids  into 
the  interior  of  the  o;e  (Bccrction)  h  tho  result.  Hut  at  the  same  time 
the  outflow  of  ocular  fluids  through  the  lymph  channels  (excretion)  is 
dimiuiahed,  because  the  pressure)  to  whioh  tho  ocular  fluids  are  sub- 
jected is  lees.  In  this  way  the  normal  preaaure  ie  verj  soon  restored. 
Tho  prftctical  estimation  of  tho  inira-ocnlar  pressure  is  performed 

Hfcjr  palpttting  the  eyeball  through  the  closed  lids,  just  as  if  we  were  in* 
tending  to  test  (or  fluctuation.  Wc  determine  in  tliitu  way  the  degree 
of  tfHMion  of  the  eye.  This,  to  be  sure,  is  not  i<]cntioal  with  the  intra- 
ocular pretisure,  sinoe  tho  latter  depends  upon  other  factors  as  well,  and 
puriicularly  upon  tlie  degree  of  hardness  »tid  eluitticity  of  the  ocular 
tunics.  Bnt  in  any  case  it  is  proportional  to  the  intru-ocnlar  pressure, 
and  uiay  therefor«  bo  emphiml  in  pruclJce  as  expre^ire  of  it. 

Eron  ander  normal  conditions  the  ocular  tension  rarics  within  cer- 
tain limit«  in  different  indtrtdimls;  in  genera],  the  eyes  of  elderly  per- 
sona feel  harder  than  those  of  the  yotnig.  ITeuce  very  slight  patho- 
logical changes  of  tcnt>ion  (wn  only  be  recognized  with  certaintv  as 
morbid,  when  we  can  make  nw  of  the  second,  normal  eye  of  the  same 
niAD  for  purposes  of  comparison  ;  greater  alterations  uf  pressure,  how- 
ever, make  themselves  evident  at  once.  It  has  been  agreed  to  denote 
the  normal  tension  by  the  expression  Tn  ( 7'=  tension  or  tone).  Of 
incrowed   tension  (hypertony)   we  distinguish   tliree  degrees:  7*4-1, 

H  T-\-  3,  and  T-\-  3,  which  are  arbitrarily  selected,  and  indicate  approxi- 
mately :  tension  noticeably  increased— greatly  increased — hard  as  stone. 
Similarly,  we  employ  for  diminiahcd  tension  (hypotooy)  the  dosigua- 
tioos  T-  1,  r-2.and  7"- 3. 

The  lotra-oetilar  pre^iurr  playo  an  ini|ioiinnt  part  l>oth  under  phj'sinlnffH'sl 
eoDclitiona  and  alao  in  dümuwM  of  i\w  eye,  uml  tiiu^  iK^nce  tiee»  the  itubj<-(;t  uf 
BumeroOR  isvestigatioiui.  chivfly  experiment»!.  For  \x»  exact  rncA«urcmeo(  a 
Btanometfur  bs»  been  frmployecl,  one  arm  of  wliieh  is  i-onnecteil  with  a  cannula, 

»the  other  liein^  intmduced  into  the  eye.  In  lliia  way  it  liiis  beeu  found  that  ia 
the  heallbj  bunuui  rye  the  average  pres^iurc  equals  thai  of  a  coluntn  of  mfrcury 
twcnty-eix  milHtnelrea  high;  under  |wlholo!Ö<^l  mitditinnH  (glaucoma)  the 
preann«  ma;  exceed  Herenty  milllnietreii  (Wahlfuts).  TXm  method  of  meiut- 
nrameotf  however,  ia  praclically  inapplicable  on  account  of  it«  hv'xTig  dangerous 
for  th*  eye.  Tonometern  of  vnrioua  eonstnirtion  have  therefore  been  deviMHl, 
-whirh  mea.<nin3  the  intm-ucular  prcwiire  by  bein^  dimply  placed  lipon  the  eye 
nnd  impinginf;  agaiDiit  it ;  but  none  of  tbe»e  inslrumeata  bare  so  far  fuuttd  their 
way  into  practice. 

Ia  the  asmmpttfin  almve  made,  that  the  eyeball  in  ropre«cDl^-d  by  a  eapfiule 
K  Slled  with  liquid,  tho  lens  and  it«  retaining  ligament,  the  zonula  of  Zinn,  are 
Hlrft  out  of  fx>nvtdcnition.  These  two  together  form  a  diiipbnurni  dividing  ibe 
interior  of  the  eyeball  tntn  a  Rmalk-r  anterior  and  a  larger  prntertor  wction. 
[t  ia  bcnce  pOMiblo  that  the  pressure  is  not  the  <iame  ihrooghout  the  whole  in- 
terior of  the  eye,  aa  in  aMunied  above,  but  that  iU)  action  U  dilTereiit  in  the 
anterior  cliunber  from  what  it  ia  in  tlie  cavity  of  tbe  vitreous,  unce  the  dia- 
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plirngiQ  bcftrfl  a  part  of  the  pressure.  Under  ordinary  circamstanc««.  to  be  iure, 
this  Is  nut  tlu*  CHse,  Hince  tbu  zonula,  owiiif;  to  ilti  elaitticity,  gives  way  towan) 
Ih«  side  of  leas  prcaaure,  and  bene«,  in  general,  tJie  preuure  in  all  parts  of  tbe 
vyv  mAj  be  regarded  a»  eqoidlj  great.  Xcverthele«,  a  diflcrenoe  in  preamr« 
may  \k  devehiiwi  whiMi  tbr  aojiul»  is  li;;litly  BlrLtlclii-d,  as  it;  tllo  case,  for  »- 
aiQ|»lu.  iiiiuiediately  after  thu  eracuution  of  the  a(|UE:oiiä,  when  the  lens  pualie» 
fürward  ti^iuAt  the  cornea  and  *n  ti^flitcn«  the  zonula.  Tlien  tho  prc««iirc  in  tlie 
anterior  chjunher  i-i  |irautically  iit>tl)iu{j;,  wtiik  tlie  pressure  in  the  vitreous  main- 
tains  a  certain  ht^ijkEht.  In  this  case  the  dilTerrnce  in  preft^uro  induces  ittereMcd 
äUnitioa  of  fluid  from  tho  vitrpou«  In  tin.-  aotmor  chamber— a  circumatance 
that  contribul««  to  the  more  spnpdy  rp]>lenislinu-nt  of  Mir  chnml>er.  That  the 
reacnmiulated  aqueoiiK  rt-ally  doM  ariw  iu  piirt  fcvm  the  vitreous,  and  i»  not 
simply  secreted  by  the  ciliary  processes,  i-s  pruved  by  the  tact  thai  e%'en  in  the 
dt^d  eye  lliu  anterior  chamber  tills  up  nj^üti  witlitii  a  8hort  time  aTter  (he  ni|ue- 
ous  has  treen  evacuated  (Deutschiaann),  And  U  U  üd  thi«  account  that  iu  th« 
living  eye  also  repeated  punefurea  of  the  anterior  chamber  cause  more  rapid 
tissue  metHinor{>l>oHiit  iu  thv  vitreouu,  and  livnco  prove  useful  in  mauy  cases  of 
diseoac  of  the  latter. 


III.    PARTICIPATtOJJ    OF   TIIF    I'VEA    IN    THH    VlSCAL   AcT. 
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63.  Tbe  iria  forms  a  diaphragm  which,  as  in  tlia  case  of  mnnj 
o])tiiai!  instruments,  is  interposed  between  the  refracting  portions  of  the 
eye.  It  ha^  a  JaiiliW  task  ti>  [lerform :  it  provoiita  an  exceüsivu  ariiouiit 
of  light  from  entering  the  oyu  and  so  dazzling  it  aud  injuring  tbe  retina, 
and  it  cuts  oS  the  marginal  rays.  These  arc  the  rays  that  pass  tbrongh 
the  periphery  of  the  cornea  and  of  the  lens,  »ml  which,  being  less  regu- 
larly ri'fracted,  would,  unless  arreate<l,  impair  the  sharpness  of  tho  reti- 
nal image.  la  order  to  be  perfectly  impermeable  to  light,  the  iris  has 
a  pigment  layer  on  its  posterior  surface.  The  iris  has  the  advantage 
over  tho  artillcial  diaphragms  of  optical  instruments  that  its  size  changes 
spontaneously  to  suit  the  cirouuistances  of  the  case.  For  this  purpose 
there  exist  contracting  fibers  (sphincter  piiplllie)  and  dilating  fibers 
(posterior  limiting  memhraue).  Moreover,  the  vessels  of  tho  iris  must 
be  considered  as  also  taking  part  in  this  proooss,  since  by  their  disten- 
tion the  iris  becomes  broadened  and  the  pupil  consequently  contracted^ 
and  vice  versa. 

The  contraction  of  the  pnpil  is  governed  by  the  oculo-motor  nervp, 
which  supplies  the  sphincter  pupilla'  (and  also  the  ciliary  rnnsclp) 
through  the  ciliary  ganglion  and  tlie  ciliary  nerTea.  Uy  stimulation  of 
the  oculo-motor  nerve,  contraction  of  iho  pnpiL  is  produced;  by  its 
section  or  paralysis,  dilatation  of  the  pupil.  ■ 

Dilatation  of  the  pupil  is  dependent  upon  the  sympathetic,  vhich 
derives  the  Ghers  destined  for  the  pupil  from  tbe  cilio-spiua)  center  of 
the  cervical  spinal  cor<l.  Irritation  of  this  center  or  of  the  cervicnl 
sympathetic  produces  dilatation,  and  paralysis  of  it  contraction  of  lbs 
pupil. 
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The  reaction  of  th«  pupH  take«  place  iiivoluntaril}'  and  uncon- 
Bciously.  It  is  either  rcf!i!.i,  in  wliirh  t'jim  ilie  .stimulus  is  transmitted 
from  ccntripctAl  ourvo  chiinnela  to  the  iii-rvoä  of  the  iris,  or  it  is  bsbo- 
ciated,  in  which  case  the  pupillary  übers  of  the  oculo^motor  nervo  »re 
Belinlu  action  sitnultAneouäly  with  otht-r  fibers  of  the  sAine  nerve. 
■       The  stimulus  to  reßex  rmctioa  of  the  pupil  is  <et  in  action — 

1.  Bjf  iiijht.  This  produces  contraction  of  tho  pupil,  while  eon- 
'Ten«ly  u  the  illumination  diminishes  th«  pupil  dilates.  The  rcAex  urc 
iu  this  case  panea  tlirough  the  optic  nerve  to  the  nuclous  of  the  oculo- 
motor nerve  and  along  the  latter  to  the  eye.  The  reaction  for  light 
alwaya  afTectn  both  eye» — i.  e.,  if  the  light  fulls  into  one  eye  alone,  the 
pupil  of  the  other  t^ye  uIho  iilwiiyH  coutruct»  (consensual  reaction).  The 
reaction  takei  place  in  both  eyca  in  exactly  the  Aame  way— thai  in,  ap< 
pean  at  the  same  time  and  reaches  the  same  pitch.  'I'hc  reaction  of 
the  pupil  to  lijfht  id  exceedingly  sensitive,  aud  ts  employed  with  great 
•d vantage  to  duterniine  objectively  whether  an  eye  has  any  »cTiMition  of 
light  or  not  ((mrticularly  in  children,  midingcrei's,  etc.). 

2.  Toward  teruiory  stimuli^  no  matter  what  part  of  the  body  the? 
affect,  the  pupil  reacta  by  dUnting.  Hence,  in  deep  sleep,  and  also  in 
profound  narcosis,  in  which  sensory  ntiniuH  no  longer  produce  retlexeä, 
the  pupil  is  very  much  coutract^id,  dilating,  however,  the  moment  that 
waking  from  the  sleep  or  from  the  narcosis  occurs.    Strong  psychic 

■  «timuli— c.  g.,  frights — in  like  fiwlitim  produce  dilutatinn  of  the  pupil. 
The  asuoHafed  rmction  of  the  pupil  always  consists  of  a  forr/rac- 
timu    It  occurs— 

■        1,  In  eonverijtnfe  (synergy  with  the  internal  recti). 
2.  In  acf.ommodtitioH    (synergy  with  the  ciliary  muscle).    Since 
under  phvsiolngical  conditions  vvery  act  of  accommodation  is  accom- 
^  panie«!  by  a  corresponding  convergence,  and  the  contraction  of  the 
B  pupil  keeps  pace  with  both,  we  have  here  as  a  regular  tiling  a  uniform 
H  consentaneous  action  of  the   sphincter  pupillie,   tho   ciliary   muscle, 
V  and  the  internal  rectus.     Thette  muscles  arc  all  supplied  by  the  oculo- 
motor nerve,  so  that  their  associated  action  depends  upon  a  simal- 
taneoas  excitation  of  the  several  bundle«  of  fibers  in  this  nerve  sup- 
plying them. 

Sine*  the  pupil  reacts  to  stimuli  of  so  many  kinda  aud  varying  80 
greatly  in  degree,  it  is  in  a  state  of  constant  motion.  Uut  iu  every 
can  the  pnpils  of  the  two  eyes  are  equally  targe.  Inequality  of  the 
pnpils  is  always  a  pathological  phenomenon.  The  mean  width  of  tho 
pupil  differs  with  the  individual  and  also  alters  with  tho  ago.  Very 
grentlv  contract»!  in  newborn  infants,  the  pupil  soon  becomes  more 
diUt«d,  and  then  becomes  smaller  again  in  manhood,  and  still  more  in 
old  ^e.  In  old  people  also  the  reaction  of  the  pupil  becomes  shig- 
risb,  in  consequence  of  the  unyielding  charact4?r  of  the  tissno  of  the 
and  especially  of  the  sphincter  (rigidity  of  the  sphincter). 
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61  Reaction  of  the  Pupil  to  PoIbods.— There  is  a  aeries  of  alka- 
loids wliich  produce  ciilier  dilutatiun  of  tbo  pupil  (mydriasis)  or  it« 
contraction  (miosid).*  'I'hcee  substancöB  are  accordingly  distinguished 
into  mydriatics  und  miotics.  They  always  apt  upon  the  ciliury  muscle 
in  tbesume  ttianaeras  npon  the  sphincter  iridis.  The  most  importimt 
of  the  mydriatics  ie  atropine,  the  moat  important  of  the  miotics  are 
eserine  and  pilocarpine. 

1.  Atropine  piimlyzea  the  sphincter  and  the  ciliary  muKle,  and 
hence  results  in  dilatation  of  the  pupil  and  also  in  inability  to  iee 
clearly  nrar  by.  The  dilatation  of  the  pupil  is  a  very  considerable 
one.  If,  in  the  «ue  of  a  dilatation  of  the  pupil  caiued  by  oculo-motor 
paralysis,  atropine  h  instilled,  the  pQ]>il  becomes  still  more  dilated. 
This  proves  that  atropine,  bcgidos  producing  paralysis  of  the  conlractr 
ing  libers,  causes  also  stimulation  of  tbo  dilating  tibcrs.  Tbo  effect  of 
the  atropine  makes  its  appearance  nn  from  ten  to  fifteen  minutes  after 
the  instithition,  and  snou  rcai^lics  it^  iiiaximnm.  (.'ouimeuctng  with 
the  third  day  it  begins  to  decrease  agnin,  but  does  not  disappear 
completely  until  after  the  lapse  of  a  week.  The  instillation  of  atro- 
pine«  therefore,  catmos  tlio  patient  a  disturbance  of  pretty  lung  dura- 
tion, aud  hence  should  be  employed  only  when  there  is  good  reason 
for  it. 

In  practice,  a  one-per-cent  soluliou  of  sulphate  of  atropine  is  most 
frequently  employed.  If  it  a  desired  to  oblain  a  [larticularly  intense 
eiTuct,  a  grantde  of  the  atropine  salt  in  substance  is  placed  in  tho  con- 
junctirol  sac,  where  it  is  disäolved  by  the  tears,  and  affords  a  concen- 
trated solution.  In  this  case  we  mnst  be  on  the  lookont  for  Symptoms 
of  geiioral  poisoning,  which  do  not  ordinarily  develop  with  the  instilla- 
tion of  the  one-percent  solution.  These  symptoms  consist  in  a  trouble- 
some sense  of  drynesa  in  the  throat,  nausea,  reddening  of  the  face,  and 
subserpu'ntly  faintne&R,  or  even  loss  of  coiiseinusness,  aud  acceleration 
of  the  pulse.  In  case  of  marked  poisoning  The  pupil  of  the  other  eye 
also,  which  has  not  been  treated  with  atropine,  is  always  dilated.  The 
poisoning  h  elToctod  by  the  cntmnoo  of  the  atropine  into  the  ni>se  along 
with  the  tears  and  its  absor]>tion  in  excessive  quantity  by  the  nasal 
mucous  membrane.  Hence  we  may  preclude  the  development  of  poi- 
sonous symptoms,  especially  in  applying  atmpine  in  Bulwtan(Te,  by  pre- 
venting the  tears  from  running  down  into  tlie  nose.  For  thi»  purpose 
we  draw  the  lower  lid  for  a  short  time  away  from  the  eyeball,  so  that 
the  t+'iira  are  poured  out  upon  the  chcelt,  or  we  oomprejw  the  luchrymal 
sac  with  the  Suger.  In  serious  case»  of  poisonltig,  the  subcutaneous 
injection  of  morphine  is  indicated  as  the  antidote. 

*  From  fulMTn,  L-onrrnclion  :  liencp  mi'ifi?.  nnil  not  rayosrs,  u  It  \s  prnprsllf 
written  (Hirschbcrgt.  The  dcriralioii  of  /»lii^aen  is  imwirtain.  This  word  wm 
already  used  by  the  anck'uts  to  oif^tilfr  dllutniioii  of  the  pupil,  and  also  the  blind* 
ness  that  is  so  irrqiiciitlj'  oftsociateii  with  it. 
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Wc  are  Dot  to  conceive  of  the  action  of  atropine  upon  the  pupil  in 
ithc  same  light  as  if  it  had  got  hy  absorption  iuto  the  circulation,  as 
[is  th«  case  wht-n  it  is  udmitiistercii  internuUy.  For  in  this  case  the 
I  pupils  of  both  eyes  would  necessarily  be  dilnt»l,  while,  as  a  matter  of 
[iact,  the  dilatation  of  the  pupil  occurs  only  on  the  side  in  which  tho 
[Instillation  has  been  made.  The  action, accordingly,  is  a  local  one,  and 
takes  place  from  the  atropine  passing  through  the  cornota  hy  dIfTitaion 
aud  getting  into  the  uqiieou»  humor  so  aa  to  act  directly  upon  the  iris. 
We  can  prove  this  by  a  HimpU-  exiwriment,  by  dropjiing  atropine  into 
oue  eye,  and,  as  soon  as  the  pnpil  Las  dilated,  evacnaiing  the  aqueous 
bj  paraoentesis.  If,  then,  this  arpientis  is  intruUnced  into  the  other 
•ye,  it  excites  a  dilatation  of  the  pupil  in  the  latter — a  proof  that  it  con- 
tains atropine.  In  a  similar  way  is  the  action  of  the  other  mydriatics 
and  miotics  upon  the  iris  to  be  explained. 

i.  Esarine  (alsio  called  pht/sost limine)  has  an  action  exactly  the 
opposite  of  that  of  atropine,  since  it  places  the  sphincter  iridis  and  tho 
cUiary  muscle  in  a  state  of  tonic  contraction.  Consequently,  miosis 
develojM  eo  that  the  pnpil  is  about  the  size  of  a  pin's  head,  with  adjust- 
ment of  the  eye  for  the  near  [mint,  as  if  marked  myopia  were  present. 
We  generally  apply  Biilpbatc  of  escrine  in  one-per-e-ent  Bohition.     This 

r solution,  when  freshly  prepared,  is  colorless,  but  after  some  days  be- 
comes red,  although  without  losing  its  activity.  The  instillation  of 
eeerine  produces^ttiniultaneouely  with  Ihe  changes  in  the  iris,  a  feeling 
of  great  tension  in  the  eye,  and  often  also  headache  and  even  nausea, 
so  that  with  many  {lergons  it  can  not  be  employed.  For  this  reason 
h*idrochU>ride  of  pHoaxrpiue,  prescrilKKl  in  a  one-  to  two-per-cent  solu- 
tion,  is  recommended  as  a  miotic  for  ordinary  uso.     Its  solution  keeps 

I  better  than  that  of  eserine,  and  does  not  ant  tu  powerfully  as  the  latter, 
bnt  is  not  accompanied  by  any  unpleasant  complieations.  Escrine  is 
best  reeerTed  for  those  cases  in  which  pilocarpine  is  ineffectual. 

The  action  of  miotics  is  of  shurter  dunition  than  that  of  the  mydri- 
atica,and  is  al^o  less  powerful.  Hence  a  pupil  cDiitrueted  hy  eseriuuor 
pilocarpine  can  be  dilated  by  atropine,  but  a  pupil  dilated  by  atropine 
ean  not  be  contnicted  bv  a  miotic. 

3.  0't>raine  dilute*»  tlie  pupil,  and  hence  would  seem  to  call  for  men- 

■  tion  in  thi«  place,  although,  strictly  Bpcaking,  it  do<'s  not  belong  to  the 
mydriatics  proper — that  is,  the  dilatation  of  tho  pupil  by  cocaine  is  not 
produced,  as  in  their  case,  by  »  jmrnlysls  of  tho  sphincter  pupillie,  but 
simply  by  contraction  of  the  dilator  fibers  and  olso  by  conatriction  of 
the  blood-vessels  of  the  iris.  Tho  dilatation  of  the  pupil  is  therefoi-o 
only  ft  moderate  une,  and  the  reaction  of  the  pupil  to  light  persists; 
moreoTer.  mydriatics  and  miotics  still  produce  an  elTcct.  If  cocaine  is 
instilled  into  an  eye  the  pupil  of  which  has  been  dilated  by  atropine, 
the  itilalntion  increases  Bi>mewhat;  heiteo  tho  nivdriasi«  pnMluoed  hy 
the  siumltaneoas  action  of  atropine  and  cocaino  is  the  most  consider- 
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able  that  cun  poss^iblv  be  attained.  The  accommodation  is  not  par- 
alyzed by  cociiltie,  but  only  somewhat  veakened. 

Besides  acting  upon  the  iris,  cocaine  produces  a]so  the  following 
eSE^cte:  Thti  cuujuutitiva  bccotnes  very  piilc,  and  nt  the  same  tiuto  the 
patient  hiis  a  feeling  of  cold  it)  the  eye.  The  palpebral  fissure  is  more 
widely  o]>eu  mid  the  net  uf  winking  is  leas  freitnent,  so  that  ihe  cornea 
may  readily  become  dry  iipoD  ita  surface.  Sometimes  the  eye  is  pro- 
tnidud  »omewhai  forward,  and  the  intra-ocular  tensiou  slightly  dimin- 
iaht'd.  The  jirjwtlcally  itnportaiit  phenomenon,  liowowr,  is  the  ana's- 
theeia  shovru  by  the  superliciul  tissues  of  the  eye  (cornea  oiid  cou- 
junctiva). 

The  effects  nf  cwaiiie  are  best  explained  upon  the  aftftumptinn  that 
it  uots  as  a  utimiilant  to  iho  filters  of  ilie  symjiuthelio.  The  eontruc- 
lioQ  of  the  vessels  thus  produced  causes  the  pallor  of  the  conjunctiva; 
the  contraction  of  the  superior  and  inferior  palpebral  muscles  (see 
{}  105),  which  are  also  eupplit-d  by  the  synijiathütif,  is  the  causse  of  the 
dilatation  of  the  palpebral  fissure ;  and  the  contraction  of  the  iridic  ves- 
seh  combines  with  the  contrnctiou  of  the  dilator  fiber«  uf  the  iris  in 
producing  the  mydriasis.  Whether  the  anajsihosia  of  the  surface  of  the 
eyeball  is  to  be  referre<l  to  its  bloo4nefa  state  or  not,  has  not  jet  been 
determined  with  certiiinty.  Owing  to  this  ana?stliesia  tlie  reflex  move- 
ments of  the  lids  ore  abrogated. 

Cocaine  was  introduced  into  ophthalmology  by  Koller,  and  is  em- 
ployed under  the  form  of  the  hydrochloride  in  a  two-  to  five-per-cenl 
solution.  Its  most  frequent  use  is  to  produce  ann^athesiä  for  the  per- 
formanite  of  ojieratious  (seo  g  l.'il) ;  in  addition,  it  is  iustilted  to  ame* 
lioruto  the  pain  in  supcrBcial  inflaninmiions,  especially  of  the  cornea, 
and  also  to  diminish  photophobia  and  blepharospasm.  It  may  akob« 
employed  to  dilate  the  I'upil  forcxuiniutition  with  tlie  ophthalmoscope. 

The  ciliari/  body  takes  pari  in  the  visual  act,  liince  it  contains  the 
ciliary  muscle,  which  provides  for  accommodation  (see^  139).  The 
ciliary  muscle  acta  syiiergetically  with  the  sphincter  pnpillte,  and,  like 
it,  is  pandyzL-d  by  mydriatics  and  thrown  into  spasms  by  miotics. 

The  chorioiit  takes  part  in  tho  visnal  act  inasmuch  as  it  supplies 
the  visual  purple,  and  also  becauso  its  pigment,  together  with  the  pig- 
ment epithelium  of  the  retina,  forms  tho  dark  coating  of  the  interior 
of  the  eye,  which  is  essential  for  the  distinctness  of  the  retinal  images. 

Besides  the  physiological  forces  (muscular  and  elastic  fiber»),  which  niter  ibe 
width  of  ihe  piipil.  titer*  anj  purely  m<!ch»nical  factors  which  require  roiiK)d> 
Dmtiun  in  tliis  cunoi'crtiun.  Thin  m  the  criRe,  for  iriHtaoce,  wttb  the  contraction 
of  the  pupil  Ihitt  refjtilarly  oociirs  wht-n  Ihi-  aqm-uns  RscHpes.  This  cniitraction 
iü  of  practical  iinportunrc  in  the  performance  of  hiädj  operations.  Wlioo,  fur 
instaDre,  Wf>  pprfunii  riisriiwion  of  ciitHrHCt  ttirouirh  Ihc  romca,  we  take  cure 
not  lo  K-t  tlif  iM|ti('oux  pficajie,  ninre  ihn  coiise<|iirrit  rontruction  of  the  |m|>il 
would  cxjio«:  the  iris  to  greater  pressure  from  the  swelling  leas.     That  Uli»  con- 
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tnrtioo  owe»  it««  origin  to  purely  mifclianical  cauwa,  ia  ilcduccd  from  the  ttct 
that  it  ocTura  cvpn  in  tlie  eye  of  a  il«il  man  vrhcn  tli«  aqueous  is  i'\'acuaU-d. 

t>Uai«ti9R  of  the  pu[itl  maoifBols  itwif  by  a.  »en»»  of  daxzling.  Sornvtim«« 
the  p«tientaalw>allrge  that  objccW  appear  «nullor(niicni)ima).  This  phcuomo- 
ouQ,  howitvpr,  does  not  depend  upon  the  dilatation  of  the  pupil,  but  upon  the 
paralycifl  of  accvmmi«dalioD,  w  hich  it*  pciipmlly  prv^iH  «t  the-  »anic  tinio,  and  U 
Ihrrrforr  at»o  ot>siTvwI  wht-n  tl«;  latter  alone  in  pn-w-nt.  (Fur  ila  eiphination, 
»c«  UDd«r  paralysin  of  acci>nim<»Iutiun,  §  |.*iO.|  Tonv^rfwly,  in  tvntiuctwH  of 
the  pupil,  »omclimca— L  c,  if  M|>!U(in  of  Dt^^oiumodatiun  lb  at  the  same  time 
pnnrat—<ib}wlti  appear  larger  (m.tcro[w»i«).  Mortover,  obscurution  of  vision  Is 
DfUn  caai|>ljuncd  uf,  bet-auoe  Ims  li;rht  enters  the  eye  throu^rli  the  contrnvlvd 
[pupIL  lo  TiTj  marked  mio«!».  »liriluT  ociurring  afler  the  oraplnymcnt  of 
ics  or  ap|M>aritig  Hp<»ntaneoin*ly  (e.g.,  as  the  result  uf  tnl.rs),  the  pupil  ih 
P^tivDlly  fuuud  to  b«  irregulär  and  slightly  angular,  atthyugh  no  Bjni-chUii 
eiärt. 

The  rtaetum  »f  tht  ptipU  to  light  U  a  very  Taluable  sign  of  the  presence  of 
pcrcvption  of  light:  in  the  HrMt  plaei-,  iH-rau!«  it  is  exceedingly  et-naitive;  and, 
»ccoadly.  berauw  it  demoastratcs  the  exinli-ne«  of  pt-rccption  of  light  irdp]>end- 
'rnlly  of  Ibc  »lati-menU  of  the  patient,  lis  uscfulnecs  i«  still  furttier  enlutncL-d 
liy  its  diM-loung  iu  the  pnpiLs  of  b<>ih  eye«  (through  the  conseD6Ual  reaotioni 
the  ppreeptioa  of  light  by  one  eye.  How  ia  tht«  nmwHMunl  rfii/'tum  effected  f 
From  til«  retina  of  each  eye  (e.  g..  the  right  eye,  ft.  Fig.  88)  lilit^rH  pass  tlimugh 
Ihr  rliüuni  partly  into  the  right,  pnrtly  into  the  left  optic  tract  iFig.  83,  T nnil 
7',t.  Fnmi  these  the  alimulus  is  inmsniilted  dirr-cily  to  IhMIi  rlglil  and  left 
oculo-Qiotor  Diielei  lA'aud  A'lj ;  tliun  eiieh  nucleus  net-s  np  a  contradinu  of  The 
pupil  on  it«  own  side.  The  Cön:^'nMunl  reiicTion,  then-fore,  in  really  aa  direct  as 
bt  the  pupillary  mictian  of  the  ilhiminalrd  eye  itself. 

TlicrPMjItof  Itie  cooMensual  renetiuii  ia  ihtil  under  oonoal  condition»  botli 
uiu»t  b«  of  equal  diameter,  even  if  only  one  of  the  eyen  ta  ex[>uHed  to  the 
n  of  light,  or  if  the  .'ten:«it ivcne>w  of  the  two  eyes  to  light  is  dUTereol. 
Itw^uality  of  The  piip'iU  {anisomri/i}  is  alwayo  palhologieal.  For  the  retiHona 
giren  it  cam  uuvcr  I»ku  its  origin  from  III«  cenlri}ietnl  fihvn  (optic-nervp  fitwist, 
bot  i«  always  cauMd  b/  a  distarb&ncc  in  Ibc  centrifugal  choatwU  (oculo-uiotor 
,  Wtrre  am]  ita  center). 

In  tcftting  the  perception  of  liglit  by  the  reaction  of  the  pupila.  we  mu<it  not 
to"e  Mght  of  the  fact  that  there  are  cases  in  which,  nlthough  the  perception  of 
i»  prew^nt.  the  reaction  is  alisent;  and.  eoiiVL-rwIy,  cnKt-H  in  which,  with 
reaction,  there  i%  ret  no  {K-rci^-pliou  uf  light, 
(fl)  The  cases  in  which  the  ;>w/'i/  ifot*  »<rf  »wrrf  to  light,  aUhtmgh  the  ptretp' 
nf  light  it  /ifvurtjr,  art*  fwv|nrnt.  The  iri«  may  be  paralyzed  either  artilh-ially 
cqyilnatieH,  or  by  d incase,  aurh  as  (h-ii to- motor  paralysia  or  [aralyHis  uf  the 
the  ina  due  to  tncreaE>e  of  tension  or  to  inflammation,  lu  the  Himc 
'CHlfgWy  belong  fhtwo  caHe»  in  which  the  iris  is  mechanically  prcTeiited  from 
mnritig  by  adhesions  to  the  posterior  cnpsnile  of  the  lenn  nr  to  the  cornea.  In 
■II  these  cues,  however.  conHcnaual  reaction  of  the  pupil  take^  place  in  the 
lothereye,  provided  that  that  is  heallhy.  The  test  for  the  perception  of  light 
flioh  ■  caM?,  then,  would  be  jierformi'd  by  niteriiHtely  e.v]MD'ing  to  lifrht  und 
the  eye  to  be  tested,  and  uieAtiwhiW  waichiug  the  pupil  of  ihe  other 
rye  for  any  tnovrmenti*  that  it  might  make. 

Tbe  abMmcu  uf  Iho  reactiun  lu  light  can  kleo  be  caused  bj  an  iotemiptioD  io 


Thp  flfJd  of  rialon  oonimon  to  tb«  tvo  cym  !■  coni|xMwl  of  •  rls>it  half.  0.  uid  a  loft  balf,  0|. 
The  rnmivr  corrwipoml»  tu  Uir  k-R  lialvp*,  (  »uil  (,.  oS  thr  two  n-tinif,  «In-  Inltrr  lo  thr  rim 
hftttre«,rMi<lr,.  TtrU-'iinInn- l>iriwwu  ibvtwcbävMof  itiTi-tln«  I«  f..r]iip.!  i>rll«'  »«rtli«! 
imu1d1«ii.  ThtaiHWHPiiilirniiKli  iti» Iovini cvntTMllK. /,  Inwuirliilx- viBunlliiii-t  t' ) ilrawii (ran 
tbo  |»lDt  nf  Hxatfain,  /•'  liii)i]ii|{»  uikiii  Ih»  r»lin«  Tha  njvilc  nrrv«  llUfni  &ri«inic  f ^om  f^" 
rUshl  hnlTco.  r  ■iiil  r,.  ^if  Uii-  iw'>  ri'iliiiii  < itii]lc«h>il  by  Ihn  doUcJ  Iuk^<  tUl  imm  luh>  Xlm  rifiil 
«pUflCAUt,  r.  wlilln  ■))<!  iDx-n  hrlimj;!»/  lulliph'ft  IiaIvfw,  f  uiil  1,,  of  tbvlwoivUli*- IhumIbI» 
the  Irrt  »iiiic  irntl.  7V  The  ntn'mof  i-acb  opUc  trMI  fi>r  Uie  moat  part  pus  to  Um  tranex  t4 
ttivowiimai  loW.  ß.  YurialiiKi'mliiilH'soiJUvnullation,  .S;  Itto  nnallw  jmrtltiii  ulibvm.  a. 
ffoca  to  U1l^  ociili>'t]iöt<ir  nitcViii«.  K.  Thfä  <wn>liR)i  of  ft  Klin  cf  putlkl  bucIpI.  ttip  omiM 
Aiili-rdir  »F  wIjIcIl  iviiilii  niM-m.  I',  lu  Ihr  p<i|rili»|>l!lnctrr  iriilltiK  tl>/-rii-iti'rfiriu-n[|i>ntirr«.  .1. 
lo  tlie  muHcIf  of  BL-ootniiKn1atl<iu  ;  anil  ihv  ililTiJ  HtiidB  ntwra,  C,  to  itrn  <'i>iiTi-rclnic  mu«^ 
tlnlrmal  rpctnu.  >■.  All  thivr  humlW  »f  rt>u>n«  nin  to  the  pjrn  in  thn  trink  i>r  tbn  «rulo- 
molirrn-rYP,  'v.  Iiivlslon  of  tlin  rii.ili'  trai-t  at  .;  y  i>r  at  «■■■  plr.c!tl<^^•  rlirlil  hrmti>nla  t  anrt  tn 
the  ri>rnn-r  cour  iJn-r«'  would  («■  m»  rra.-urii  lo  iiifhl  i.ti  l1ltiDi:lti«tüij.'  Iln-  '«^ri  Jinlf  nf  rillirr 
rrtiiiit.  Irivialiiu  iif  Dip  i-hloKiii  oi  ■  J  pmoluii-s  it'iii]H>T>il  hpiiiiopla.  Dtvi-it->D  nf  itti'niM-ra,  n>, 
AbuliAh»«  tlie  rrftcK-iii  of  thi<  |Hitill  l-i  lixlit.  Iiiit  lt>avi-a  tlii>  «Ifcbl  and  «iso  ttin  ajuocUlatl  i 
iTftctluu  of  ttie  impll  111  ■cvouiinvüdUou  »ivd  (.■unvvricvnct*  uuaffnctwl. 
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b«  perfectly  immobile,  or  its  reftction  for  accmirnodHtioii  und  coDvcrijuncc  U 
tniüofd.  while  tlip  rpuctioa  for  light  has  diMpp^arrd  (ArgyU- Hohertmm  pupil). 
la  thv.  Ultrr  COM  the  rL'flt.'x  arc  ruauiD};  fmiu  iliu  optic  ucrve  lo  lliv  oculo-niulur 

■  BucletM  ia  ialemipted  fPig.  tf3,  m>,  wliilc  ilie  cuuuvctions  of  the  centers  for  tbe 
pupil,  for  BoniminoilBtion,  und  for  cunvcrgviicc,  which  «djoio  vnch  other  \a  tbe 
oculn-iBOtDr  ouck'us,  atv  uodii>tur(K>:i}. 

Tb«  zeflex  immobility  of  the  [rupil  io  laben  ilorMÜa  and  in  progietuive  [lanil- 
jrcis  U  yvoerslly  combined  with  a  miirkM  t-ontrnclion  of  the  pupil  {so  culled 
apimat  miowi»),  but  it  also  a  found  at  liinßa  with  n  norniiilly  widi-  or  evcu  with  a 
dÜAicd  pupil. 

{h)  It  «l«t  iiappens  that  the  rtndiim  i^fthe  pupU  to  light  ii  pretetit.  wirAcuf 
tArre  innjf  nnjf  perrtptimi  of  liykt.  Tbia  occurs  wIr-q  the  lesion  is  hitualed  high 
ap  in  the  opuc  tract.  The  libera  of  the  opiic  iiprv«  aweod  to  the  cerebral 
lu-miapbere«  and  terminate  in  the  cortex  of  the  occipitid  lobe  (Ä  Pig.  KJk  But. 
•oote  ümo  before  thts  takes  place,  thoac  fAwr^  («»>  of  the  rctlex  arc,  vrhicli  pat« 
to  Uw  c«ut«r  of  the  pu|»illar;  ruovenicnts,  bnuiuh  off  from  the  <i}itir  truct.  If, 
then,  the  optic  tiset  ia  interrupted  almve  the  pluc«  whvie  Uiey  are  k'"*-'"  ^^ 
(e.  jr..  at  *t),  nimulatinn  of  the  optic  nerve  fillers  »o  lunger  rL-arhcs  the  cere- 
bral cortex  and  hence  exciu-a  no  perception,  and  yet  tbe  pii|)illary  retlex  is  still 
Rgulorly  prodaced.  Tlie  sumc  thing-  would  hoppen  if  the  corcbnU  cortex  it^U 
were  thruusb  somo  lesion  inca{Miritated  for  perfnrming  its  functionn.  In  theüc 
Ouns  however,  the  leaion  of  the  optic  trucl«  |  or  of  the  i-urif x]  would  have  to  \yo 
bilateral,  as  otllerwiM  hcmiopla  and  not  bliudnesa  would  be  present  (see  \  100). 
For  this  mson  it  is  clear  why  such  case«,  in  which  blitidncs.i  exiat«,  even 
Uiough  the  nxamination  of  the  eye  gives  negative  resultH  mid  the  reaction  of 
tiie  pupil  to  light  \a  preaened,  «re  very  rare  (occurring,  for  emmplt-,  in  uru-mic 
amuirDM«,  aee  \  06),  »o  that  under  tliew  circumatances  our  tlr^t  thought  would 
be  of  ttinulation  or  of  hysteria,  aad  we  woulctexaniine  for  these  couditioos  first. 
H  In  general,  the  pupil  diUtes  upon  the  application  of  Fentiory  stimuli.  An 
^RXCeptioD  to  thi«  rule  ii  when  the  «tiTiiuli  act  intoniiety  upon  the  eye  itself.  In 
^■thia  cmse  tbe  pupil  contracia,  and  do^'s  bo  in  conseiiuence  of  the  bypcramin  uf 
^niie  iria  produced  by  the  atiraulua  (see  %  00). 

^^JnlftvptiM  IB  mich  an  efficient  mydriatic  that  exceedingly  Bmall  riuantities— 
^0M>  millionth  [nrt  of  a  gruuime— «uffloe  to  dilate  the  pupil.  Sometimes  all  tbnt 
we  have  to  do  id  order  to  get  a  dilatation  of  our  own  pupils  ia  lo  instill 
atropine  into  another  jtentonV  eye,  and  In  so  doing  moisten  our  finger»  and  then 
Clirough  carelessness  touch  our  own  eyes  with  them.  Dilatation  of  the  pupil 
■uj  alao  be  produced  by  the  internal  use  of  atropine  or  of  drugs  which  contain 
it.  The  moat  frequent  occurrence  of  this  sort  is  when  patient»  who  take  bclla- 
dunna  inlemnlly  complain  of  being  dazxied,  and  of  not  seeing  well  near  by  id 
their  work.  We  find  in  such  ca^ea  moderate  dilatation  of  the  pupil  anil  dimi- 
nution in  the  power  of  accomni<K]atioD. 

With  many  jK-ople  there  exists  an  infw/ewn*?  of  atropine.  This  manifest» 
haelf  in  various  ways:  {a\  ny  the  development  of  toxic  symptoms,  such  as  dry- 
&r«  in  the  throat  or  naiLsea,  with  even  small  doses.     This  is  especially  apt  to 

K occur  after  the  long  continued  use  of  atropine.  (5)  By  the  production  of  a 
■ilaiTh  faln>piDe  catarrh),  which  is  usually  characterized  by  the  formation  of 
imcTDua  follicles.     Here,  again,  a  pn-lty  long-continued  use  of  atropine  is  re- 
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quiri'd  tn  prndiicp  tlip  effect,  (r)  In  mnny  pcr«on«  h  idn^lc  dro^»  of  nlropin«  U 
ejuiu^b  to  brin^  an  mnrkfil  rednL»»»  nnd  swi'lUng  nf  the  lids,  Inokin^  like  »n 
Hitfick  of  crysipi-lcu.  In  tbe-w?  and  similar  cows  Che  atropioe  tnu^t  eilb»  be 
Bim[ily  abnndutii-il,  vr  be  rL-|iliu*fü  by  unother  myilriiitic,  nccurdiitK  to  c)rruin< 
ittancea.  Among  the  »tfier  inyilriatica  thut  w(>  me  acc|itRinted  with  are  hyoscy- 
xmiitc  fisomoric  with  atropine^  uropolnmiiift  (forinprly  known  im  hyonciDt).  du- 
iKiisiiic  (av  mixture  of  hyDM.'VHiniiic,  tiyoscinv.  und  uf  other  alkaloids,  «how 
Qitnre  U  not  vcrj'  preoisely  known),  homatropine  (prepared  »yiilhclicAlly  lij 
Liidenburg  from  tropins  und  maiidclio  arid»,  i-phcdrino.  pwiido-cphcdriiio,  and 
^rlsi-mini'.  Of  tlH>  alkitloiilH  rnvntiirned,  uoly  thrc^e  are  at  all  in  fretjupnt  ose— 
uumely,  diiljüifine  and  viro))ulamino  od  the  one  Intnd,  and  homatropino  on  the 
oth^^T.  Sulphate  of  li'iifoisiti«  nets  like  atrapiiit.-.  anijytlam in«  hydrohromUlv  mure 
intensely,  and  both  aru  «mployed  inrtead  of  it  in  thow  canes  in  which  it  U 
not  tolcratrd.  IIom'ttropiM  hydrobromidc  bai*  a  feebler  and,  what  U  most  tei- 
purtuiit,  n  k'ss  enduring  aetion  tlian  utropjnp,  itn  pIFvcIs  la.'<ting  for  scarcely 
mnrf  than  hIiouI  live  hour».*  It  ic  hetiri-  n  vnlunhle  agi-nt  whrn  n  tratiMent 
dilniAtlon  of  the  pupil  for  ()urpo8e8  of  eXArainatioo  of  the  eye  U  all  that  U 
rt'()iiin-*l. 

Em-rfiir  h  the  most  efficient  of  the  miotics  but  ix  freigtienlly  not  wtll  bornti, 
Imtjuimi;  in  many  cfusc»  it  excite«  violent  hcndtichc,  which  may  lend  to  vomiriu^. 
Tlii'W'  »ymptimiH  are  nut  tn  b»  regartliid  oh  duo  tu  a  gent'ral  poi.4oiiing,  but  an* 
caused  by  tlie  uiurkfd  contntction  uf  the  pupil,  by  which  the  nerve»  of  the  irü 
arc  strongly  pulled  u|iuii.  Ifeuee,  the  syniptomti  ure  NbKont  when  marked  con- 
traction of  thf»  jinpil  ffiih  to  take  pliice— e.  g.,  in  nlrrtphy  of  the  iri»  or  In  mjIu- 
tionA  of  continuity  of  the  spldncter  icolobomala,  fiitjiureK,  etc.).  In  »nrh  case-i 
eserine  »tljoiild  Ih"  preferred  tn  pilocarpine. 

filmtr/'iue  is  employed  in  uphth^diiiolugy  by  two  entirely  difFerent  mithuda 
— locally  by  invtilliitiou  into  the  ey*.  and  inter-ially  it»  the  Bh«pi-  of  a  liy[Kidermic 
bjcclion.  In  the  lirvt  way  it  i«  much  employed  for  controcting  the  pupil,  and 
cHpcc-ially  for  diminixhing  the  inlm-orular  pniHHun-  in  glaucoma. 

In  subcutaneous  injection  [uf  0.01  to  C.02  ^oi.  ]tfT  dot>e)  pilucarjiiiie  is  tuwd 
to  prodocc  di^iphotfMi».  If,  as  hnppctiB  with  mnny  patients,  it  procluces  grtat 
naimea,  dtaphnrefiifl  may  be  etferted  by  meaiiH  of  sodium  Kalie,vIato.  Of  the  latter 
i<alt  the  patiint  takes  1  to  2  gm.  in  ii  cup  of  hot  tea  (linden  flower  or  elder  leaiftr 
of  hot  Inmormde,  and  stays,  covered  up  warm,  in  bed.  In  this  «uic  the  apecifio 
action  of  the  naJicyl  ix  combined  with  the  dinphoreKis.  All  patient»,  liowever.do 
Dot  sweat  sufficiently  under  the  administration  of  »odium  falicylute,  and  tu  others 
the  hitter  einitea  digt'stive  dirturlwiiice.  In  such  casei*  diriphuresia  may  I»  pro- 
duced by  a  hut  bnth,  upon  leaving  which  the  jiuticnt  is  wrupficd  in  a  dry  woolen 
blanket  and  put  to  bed  for  some  hour».  Thiii  method  producce  abundant  tran»- 
piration  with  u  fair  degree  of  certainty  and  without  !<peciAl  bad  eonMiiuencea, 
but  owing  to  tii«  ciministaneeH  of  the  cbhp  i.s  not  always  applicnble.  Diapho- 
resis  may  be  induced  every  day,  or  ever^'  other  day,  uccordiug  to  the  patient's 
Blren^h.  Uurtng  (he  IrealmenI  the  patient  should  lake  ullogellirr  us  little 
liquid  a«  possible,  since  what  we  «re  trying  to  elTert  is  the  nh^r)ition  of  patho^ 
luteal  effuMong  by  the  reoaoral  of  a  quantity  of  water  from  the  li<4«uce. 


[*  With  solutions  of  homntnipino  of  Iha  rtrcngtb  usually  employed  for  testing 
the  refrartinn  (Iwo  to  thn*«  per  e4>nt^,  che  elTeet  on  the  pupil  uod  the  acoominoda- 
tion  lasts  from  twenty-four  to  thirty-six  hours.— D.] 
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PUphon-tic  tWiftut  h  «(Mttrk-indicat«d  in  )u>nrl  ilisi-nM>  miil  markttl 
Btbrmm«  of  ttw  anencs;  aad  pUootrpine  in  particulnr  ut  cuutnimliüaU-il  in 
pngnmacj. 

DUphoncu  U  mach  tmyAoyvä  in  ophtlinltiuilu^y,  and  msinljr  (1)  In  Tlo|«ni 
arute  InfliBipBiiottf.  i-vperullv  ttcleriilti^  irido-cyclilU.  chorioiilili».  rt-tinltu,  and 
rptrobulbar  mnrilü;  (2)  for  <^1parin^  up  oparitii*»  of  tli«'  vitrroiw;  iH)  for  |m>- 
ducfng  tbwfptioa  of  effused  blood;  ^4t  in  dctachniL-nl  uf  ihe  ii<lliiii;  (5i  tii 
rh/<(imiitir  p*nUv4ni. 

U«>Üi  tbe  mtdriatics  uid  tlic  mintica  may  be  intrcKlurrd  into  tlir  eye  In  Ibe 
form  of  ao  oiDttm-ot.  in^^tead  of  in  Holinion.  Sniqll  f^'vlatin  dUki  fonuiltilii«  « 
cntaio  (ituuttit;  of  tbp  alkaloid  urL-  ultto  nindi*.  wbtcb.  whm  fnlroduood  Iblo  Ih« 
coajUDCtival  sac.  bi-oome  dittwilved  and  ko  develop  tbeir  M'tiviiy. 

Whal  cflm  do  mTdrialica  nod  miotics  exert  upon  the  intra-ortUar  pnmur9  f 
Bo  tar.  ubwirvvn  hSrr  not  arrived  al  cuoLvirdant  rvMilt«  in  rrganl  tu  iMr  mutier, 
tiut  at  leait  thb  uucb  ha»  bcva  proved  bj  expeiiineiiu,  ibal  in  UM  btalUiy  irjra 
tbr  alkaloid)!  caiKw  oqIt  very  Infligniflcaot  VBriatiocM  of  tcsaion.  Tb«  OM«  U 
altofn^tbcr  dtflimpnt  ntien  cb^vittion  of  trnaioa  exists,  «ir  tbcrv  !■  a  tcodnaejr  to 
it:  tbcn  atroptiir  niny  mise  tbe  tcDsjoD  vtrj  cotmAtnlAy.  wliUa  «aerljw  ud 
■    pllocarplov  tintic<rsl>lr  diminUh  it. 

I  Bcddcs  coc^De,  KotoaüHe  and  imaaüw  Iwr«  recaaUj  hmmk  IBflAafad  M  «MB- 

I   tbctka. 


IV.  Dbvelopmext  uf  toe  Etk. 
65.  The  eye  develops  from  n  prrHnuiao  vbidi  fonM  en  bo4li  i»iU« 


or  th?  firfit  iN>rebml  vi>?ticl?.     Thli  in 

primitivr  ixuinr  VPsicle  (Fig.  84,  a), 

txrebrul  vesiole  by  means  of  a  pedleie,  «bkK 

ut  first  broad,  afterH-urd    more  sarro«'.  b»- 

oomes  lufaaeqitently  the  optie  oenr«  (^)-     lu 

Borfaco  U  corored  by  the  ectodcns  {S  S^ 

Upoo  this  ectoderm,  it  s  point 

iog  to  the  ftpex  of  the  ocaUr  «■rtr.  tfan« 

soon  fornu  a  thickening.     Tb»  in  tW  iiV 

rudiment  of  the  Ien&,  and  iIm  «17  ia 

it  ia  formed  is  that  the  eetodara  kam 

thicker,  bccotnett  folded  upon  BhIC.  ^mI 

an  everted  pouch  directed  tonaid 

Tuicle  (Ly  Fig.  H5).    This  poac& 

and  finally  becumus  sliut  in  in  fi 

form  a  doMd  sac,  the  lona  ftmdm  iC  F-^ 

*C  B).     The  leiiB  is  acrimllngly 

structure,  being  a  derivative  of  tli* 

genniual  luyer,  and  in  iho  bef^innisy 

of  a  hollow  rc-aiclc,  which  afterward 

filled  up  by  the  growth  of  its  celU  and 

vertrd  into  a  »oHd  gplit-re. 

In  proportion  oi  the  ectoderm  at 
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of  the  primitive  lens  pushes  against  the  ocular  vegiclc,  tho  siirfac«  of 
the  latter  is  indented.  Thus  a  Aask-shsped  structure  with  double  waIU 
is  formed  out  of  what  vas  once  &  round  sue  (Fig-  86).  This  is  oallrd 
the  secondary  ocuiar  vesicie,  which  is  licnoe  the  primitiTe  ocular  resicl« 


Pio.  ra,— Skttiiix  TtiNiirr;»  tnr  Fmrrtkxkt  T.ik  »r  «  Pinmn  t>r  T)mi4inim  mRiinir'ix& 
tua  TO  TiuT  or  *  lliiMAH  CMnnru  »r  TurcxTV-TWu  r<>   TwKKrr-rvrm  IIatb      UM^niflr^ 

The  vprtlc-tilly  niwle  im-tltiii  )Hi«iira  tbmuiri)  tbr-  taHul  oc-uIat  flnwrv.  Thv  twtadvTBi,  K.  dlpa  la 
iiriin>'WhAC  «1  rhi>  Kjlnof  ilif  li-n>  |in>|iin.  iU  anit  bMtklm  [k  ttitirkfonl.  betaiK  in«il<>  iip)i<-n-<itf 
HPvrTAl  Uji-ra  (if  >-iIbi     Corr.'a[M.i«läi4r  '•!  Ihl»  IndtppHut.  tlic  oiulnr  »«*»eW. -i    i  mi 

IniU-iilotiuu  In  ((■  i-iirllv,  nad  In  L-uuBrYiut-iilly  (Xiiii't<ii4Hl  Into  llie  <iijal»r  vil|».  < '  11. 

r,  cif  whk'h  initKii-r|ii<>ntl]'  b«'<imn>  the  rpiintk  tiwi  <juti>r  <tnM,  ii,  bn^nmln^  th--  -  i  - 1«- 
th«tlum.  Th^  mt-Ttor  nl  ihi*  .r^nilnr  ptip  commttnMitiMi  witJi  ih*  (Irw  cwreiir«!  vwi,ir.  8. 
thmugfa  till'  iiiiiii-igfmt  (in>iiin,  n.  Tlie  tiraJecUOR porltou  ut  Itie  «ull  uf  Uii^  uuitlar  (mu  !■ 
wKnilii;  brluw.  tH-i.-KUKv  tlir  fii*tal  (H-iilar  cipft  la  mtnaicd  livrv.  Af.  iiiMHMlvnii.  In  «tWcti. 
nrar  tbe  lo<r«r  cOk«  i^r  tlic  nadinutaCArr  Ivna,  wn  be  xxsn  Uw  vtvmt  »«otioa  of  •  ««pUUrr 

TMWL 

Fia.  M— Sccnmt  rmioran  tub  KitsttToRtc  Ktr  «t  a  pKntoo  or  DcvcrxipifRirr  coKunrab- 
nro  TO  T»*T  nr  a  IIi^m&m  BmiHTa  or  TrBstTv-rtir«  to  TwxxTvrirK  Dir«.  IHinniiil 
IWx  1. 

Tile  nectioD  here  deplct«tl  duew  nut  jiiiwi  Cbrouch  the  total  «onbr  cleft,  so  tlutt  Uw  tamAmrr 
ociilnr  Triih:l(<  ■ppear'i  &»  «  ciMnplt'ir  cun  :  the  mon»  lo  Mnc«  Uie  ponlon  or  L'^todemi.  JC. 
tvptviwiitlnic  thif  rU'Um*iitiirj  l*i(>i,  /,.  hiui  ln-oim«  Invit^lraUMl  furtbM-  than  in  FIr.  Ä. 
In  lilt*  iMitlniu  of  tht>  depnowlnn  ot-riiinini  hy  tlw  li-tin  tbi-fc  It'"«  «lOine  orU  (tKrlUis.  und  hf 
tWKf  D  Ih«  Irna  anil  iIh-  inner  wall  nf  ilir  nciilur  I'uii  «n-  wti  n  frw  mUa  (iMlvtHl  from  I)m< 
ntmodtrm.  Jf.  la  udp  or  two  «ikic«  io  Ute  iiivwAlcriii  an»  «i>ll'l«  tho  cnu  aecUotm  at  eapU- 
Inrieii.    O.  nidlineiitarr  »|jUi»  dm-t«. 

that  has  been  inraginated  and  thus,  so  to  «peak,  rciliiplieatrd.  From 
the  orMilar  reticle  ia  8ubKie«[iienlly  formed  tho  retina,  which  thus  tnait 
be  looktrd  upou  as  an  isolated  portion  of  the  brain  itself.  The  exterior 
and  interior  layer  of  the  secondary  ocular  vesicle  bcoonio  i)ifTi>rentiatcd 
curly.  In  Fig.  87  B,  the  inner  layer,  r,  is  seen  to  be  already  couuider* 
ably  thicker  than  the  external,  p,  although  the  latter  alao  consists  of 
several  rows  of  cells.  The  exterior  layer  later  becomes  c(]ni[H>»(>d  of 
a  single  row  of  ci-lls,  tnkes  up  pigment  (Fig.  H8),  and  ulliiuately 
hecomps  the  pigment  efiithclium,  which  therefore  is  rightly  count«!  in 
with  the  retina.  The  interior  layer  (r)  soon  get«  to  surpass  tho  exterior 
one  coTisidemhly  in  thickness,  especially  at  the  posterior  portion  of  the 
eye,  where  it«  cells  acquire  a  rmlial  arrangement  and  develop  into  tbe 
retina  proper.    The  anterior  margin  of  the  ocuiar  Teeiclo,  where  tha 
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twö  layen  become  eontinuotie,  corresponds  to  tlio  margin  of  the  pupil 
ill  tlie  fullv  ilovelun«!  p_vf  (Fig.  89). 

At  tlic  time  when  the  iuücutiug  of  thö  ocolar  vesicle  b?  the  lens 
UkM  place,  the  hitter  completely  fillH  the  c«iity  uf  Ihe  Tesiclc^no  ritre- 
ou«  AS  Tot  existing.  This  latu^r  \s  essentiuliy  connective  tissue,  and  ia 
di?rivc*3  from  the  mesoderm,  which  snr- 


Vrouods  the  ophthalmic  vesicle  (Fig.  84, 
.V),  and  which  makes  it«  «ray  into  the 
interior  of  the  latter  through  an  open- 
ing— the  J'tfftai  ocular  cleft — in  iu  luwer 


^  ..... 

.••.*.:*'••.■.' 

.-^-.'..vi./.*.:*;. 


I'.'*. 


'^■fi 


G 


M 

Tm.  K.-8meatman  Oovum  Tmbclk  wmt  Oct-ux  rraHinui  or  rsv  tJcrT  En  or  a  Hnujt 
FVsnr»  TwKKtT-MivKit  Vim  OiJi.    MAffiilllrdW  i  1. 

A>— Onilw  <rMM»  BMd  tn>m  in  front  and  k  lltik'  below  Th«  tlrawlii«  ii  t*lteu  rmm  >  inude) 
«bK-4i  Pn>f  HociMlcttar  luui  iiuilc  fnint  hin  dlwH-iions  lijr  [Ii<^  iiUtr-iiKxlFl  iiifrhud.  TIm 
otodel  K'pwamu  tliv  nKtlniCTitarv  hraiu  with  tin  pr<ic«uw^  but  nmltilni;  tl]«  «clOdMni  Ud 
Dwwli'rrn.  Tbr  ojm  rtan*  (*v  a  iliick  luillnit  )>Hlk-lc>  tn'in  (lin  Ul'-rnI  wall  of  llw  lint  OTN- 
bral  <mick.  ß.    Ai  ta  dknal  «uil  ii  tirtwitu  »a  IhiIchiaiii'ii.  /..  whi<')i  i-.imwpoiwt»  Co  Ihe 

PtnvMctnootMi  of  Ihe  leiM  rMicle  Into  tfaf  oculv  rMli>|p.  Tb«  llrniu  or  th«  Imm  **«l<-r»  nn- 
indlnUMl  W k  dnn««]  ntnrwt  Hn#.  Prmn  ihr  Iohm-  maririii  uf  Ibv  ImlMilatlon  nimi  thi-  fii-t«] 
oonlBr  cMi.  Thiik  ■(  Aral  *«r)'  muru«.  sftanrarO  vldMta  Aoniewliu,  aud  pxitMnax  iliiwu 
Qpon  tlu>  p«i1Mk  «f  ibe  ofiUc  twitric. 
8.— Ocukr««iiicleBMMlDT«rtlc*laecllon.  Out  of  Uur  tiiinH'rouaMcllc'Qacitrnblned  laUmn  tlu- 
dntwteff  A.  tira  oo»  **l<<cU.d  for  rcprest^uUlluu  bi  li  Is  üi«t  jwmtDK  |>rr<-lwl)-  Ilmiitrh  (far 
flanjl*r  oli-n:  hmri-  the  tnirer  •r*U  of  Ibe  oculer  (Unurv  hi  WMillnj;  brtr,  Jiist  an  11  i«  In  FtK. 
NV  Ttir  ■■!)■  nf  thi'  flrnt  cwbml  vndde.  O,  ■ppromch  P*cb  other  «nil  t<?nj\  tb«  nrttlcle  of 
the  ndiUr  mUV  lo.  wihwiioi^ollyUie  a|iUe  aem^l.  ftod  fuMber  BloiiKfortn  tbr  mluiiliraird 
«all  iTif  Ihr  irmailarjr  oriitar  mi1-.''t<>.  The  pxipmal  tnintna.  ji.  uf  Iht«  iT>iluiill('*irit  «nil, 
whu-li  later  la  UmiwforRM^«!  Into  Ibe  piictiim'  ririthrlliiim,  LijriiiMAPtl  uf  m  aiuKlp  wypr  of  rrlls. 
Is  «I  liil*  Hid«.  MtU  diüMlIiitv  vt  yliiiavnl  ami  l.miii|>.«>^1  of  w-vfrwl  lA^vniir  »Uh.  At  Ibn 
(uiurrinr  bonlrr  or  lb*-  ooilnr  vi-nti-h-  ii  m  n-rt'-<'t«>tl  i>>  form  liir  ihwk  (nnrr  Laintna.  r    Thi» 

Mtrr,  fIXMn  nlilc-h  tli»  n-Iliin  iiminT  In  iI.-v.'Ioih'iI,  U  alrnuly  lH-i,'loiilr>f[  In  «hnw  a  rajial 

arrwB^RWM  ■>(  imHH.  Tb«  anhTtor  bonier  irf  tbi-  <i'tilaf  si-iUcii.  1*  VTiv^rcii  by  üie  «no- 
Mam.  K.  K,  iifMin  «birb  ia  ilii-  nj-limt-nlAi')-  IrnH.  [-.  which  hai  aln-aitjr  bn'onii'  H--mp(I  »i  aa 
lo  form  a  v««tclt>.  but  i>  n-'i  yi  .■.■mpH.'lv  d^iBfluHl     Atw-t».  tbo  oirtKidtTni.  .W.  flibi  the 

IKHK«  bK«t«B  the  fpf'iral  «rsk-li-.  llif  i-u'iiW  »ftiiVU-.  anil  wloilpmi;  but  bi*li>w.  iIm-  mrmi 
dipra.  wbecvTw  the  'xnUar  l-IvH  vxiea>ia,  iieueinxe^  intti  ib<<  lau'rior  of  ihe  uctilar  iiip  IUI  It 
nach»  Ika  tMia  nwirle, 
•id«.  Even  as  early  as  the*  time  when  the  ocular  reticle  is  undergoing 
Inragination  so  as  to  fnrni  a  Hiutk,  we  notice  that  nt  one  spot  in  ita 
lower  side  the  wall  of  the  flask  u  altogether  deficient  (Figs.  8.^  and 
87  B).  I{ere,  then,  a  fiesurelike  defect  exist««  in  the  wall  of  the  flask, 
Ik  defect  vliich  is  continued  bookwai-d  upon  tiie  podiolo  of  the  ocular 
irencto  (the  optic  nerve)  ia  the  form  of  n  furrow  (Fig.  87  A).  Through 
ithii  f^Mure  the  mesoderm  gradually  grows  from  the  outsiile  into  the 
liuterior  of  the  eye,  ptmhing  its  way  in  between  tho  rotin»  und  the  lens. 
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separating  them  from  each  other,  and  itself  becoming  transformed  into 
tlio  vitreous.  Subsequently  the  niargiuA  of  the  fissure  unit«  so  that 
the  eye  nguin  forms  a  closeii  vpsirle.  The  vitrw«is  is  ihiis  imiI  off  from 
ita  connection  with  the  portions  ot  the  mesoderm  that  lie  wiihoutf  and 
w)iieh  produce  the  uvea  and  the  sclera. 

The  channel  in  tlie  optic  nerve,  which  represcnt-s  the  continuation 
backward  of  the  ocular  cleft  (Fig.  **7  A),  is  also  filled  in  by  me«üdiT- 
niul  tissue.  When,  then,  the  margins  of  this  channel  afterward  become 
united  in  the  same  way  jw  is  the  cast^  with  the  cleft  in  the  eyel>all 
itfiE^lf,  this  tissue,  which  is  derived  from  the  mesoderm,  is  shut  up  hero, 
and  retains  none  of  its  former  oonnections  save  those  existing  anteriorly 
with  it^  contitiuiition,  the  vitreous.  Tliis  tissue  afterward  develops 
into  Fesaels  ruauing  along  in  tho  oyo  stalk  or  oplio  nerTe,  which  ac- 
cordingly incloses  them.  They  constitute  the  central  ressels  of  th 
optic  nervo,  and  are  contiuuod  forward  into  the  ritn>ous  as  the  vcss 
of  the  latter  (Fig.  88).  The  vestftU  in  the  embryonic  cy^  arc,  in  fact, 
dis]Kiscd  as  follows :  The  central  artery  of  the  optic  nerve  continues  iu 
course  as  the  arteria  centralis  corporis  vitrei  or  orteria  hyaloidea  (Fig. 
88),  through  the  vitreous  to  the  posterior  pole  of  the  lens,  lying  in  ihc 
central  canal  of  the  vitreous  (cauaUs  hyaloideus  seu  Cloijueti).  Fur- 
thermore, OS  it  enters  the  eye,  the  centnil  artery  of  the  optic  nerre 
gives  off  lateral  brunchea  which  form  an  «rl<!rial  network  in  the  periph- 
eral portion»  of  the  vitrcons  (vasa  hy;iluidea  propria — not  yet  present 
ia  the  eye  that  vi  represented  in  Fig.  8t>),  and  likewise  extend  forward 
to  the  margin  of  the  lens.  The  arteria  centralis  corporis  vitrei,  npou 
arriving  at  the  posU-Tior  pule  of  the  lens,  divides  into  branches,  ramify- 
ing over  the  posterior  surface  of  the  lens  and  running  forward  to  the 
margin  of  the  latter,  where  the  anterior  exti'omitiesof  the  vasa  hya- 
loidea  propria  unite  with  them  and  form  a  specially  dense  network  of 
vessels  surrounding  the  border  of  the  lens.  In  front  of  the  equator  of 
tho  lens  there  are  otlier  branches  that  run  to  this  vascular  network, 
turning  rrdiiul  the  anterior  bonier  of  the  ocular  cup  to  reach  it.  These 
are  derived  from  that  portion  of  the  mesoderm  that  afterward  forms 
the  uvea.  They  assist  in  covering  also  the  anterior  capsule  of  the  lens 
witii  a  vascular  network.  Among  tho  vessels  derived  from  the  uvea 
arc  fouml  veins  as  well  as  arteries,  and  these  uveal  veins  provide  for 
the  escape  of  all  the  blood,  Hinco  all  tho  other  veRselfi  going  to  the  lens 
»re  art«rie-i.  The  lens  in  the  foptal  eye  is  accordingly  surrounded  by  ■ 
viLscuIar  meinlirnue,  the  tunica  vasculosa  lentis,  which  in  the  region  oc- 
cupied by  the  pupil  bears  the  name  of  pu))iIlBry  membrane  (mem- 
brana  pupiihirls,  .V,  Fig.  S!»),  while  its  n-maiuing  portion  is  known  us 
the  memhrana  capsularis  (f,  Fig.  89).  The  lunica  rasculnsa  lentis 
disappears  in  tho  last  two  months  before  hirtli,  although  sciitlerwl  rem- 
nants of  the  pupillary  membrane  are  quice  frequently  fouud  still  pres> 
cut  in  newborn  infants, 
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The  Teasels  of  tho  retina  develop  by  growing  out  from  Tt'secls  that 
extvad  from  the  optic-nerve  entniuceout  upon  the  luner  surface  of  the 
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_^      IDS  niHonui  AS  En  at  a  Pvunn  nr  I>svEt/>tiiKvr  ronxnpnvMiia  n  that  or 

4  MrHAX  EXMTO  IN  TUE  MiDDLC  OF  THK  THIXO  MoiTTII.     MAHUillnl  '.^  ':  I 

Tto  M*elopr  uf  tbr  ucular  rrsk'lp  U  fomird  itf  ttii-Midf nil.  ftml  In  IW  »ntPTJDrH'inni^nt  cmuisM 
of  Uw  eorae«,  wbtcA  coauln»  «n  «bunI1anot^  of  tiitck-f  ihroiiftbuiit  aiul  a  mrUrutarif 
BWcdBL-cwnuWion  of  iiucM  Mfpu-atioj;  il  fmni  tht-  ixxlrfinr  w^it^fiii.  In  iKIk  |in«t«TlAF 
•■mi  ut  HO  «MItnlUclon  bciwwD  «Hera  and  uvm  Iim  ■>  j^<M  ikIilti  |>law  Tbe  utm  will 
dgrvktittram  the  lnn«>r  Inr^r».  whic»v»n>  (Uminciitahc-l  hy  poiunininc  morp  nurM-a  dinr- 
MtvTMlc  «rblrh  I*  cnnllfiuvil  tivrr  ln|i>  lhi>  liln<<<iii>it,  nr  ciri-«l.  Intvra  nf  ilip  ronK-N.  AI  a 
iwtet  cvnvMpaa'llilit  to  tlu-  iiiiti^l(>r  RMU-t^io  <•!  thr  «culnr  t<-s1i-Ip  thV-  rui-widrmi  pniji-cl«  into 
iho  inu>rfcn-tir  ihppvp.  uml  frmi  thr  (mr  Imnlrr  nf  llir  rj««  nlut"'''  iirii«-!-)««  ilmt  fiinmil 

rtt^  IW(i  rlotk-Atr  VBA-uUrntrinl'miii-O  Which  MtrToiiliil  tt»<  l-r.n,  LMii-lttiitlin:  1  Hi-rt  r>{  TAWII- 
lar  lmtli,iilv  c«|i«>jhr.  Into  Ihv  hiti'lpr  of  Ukm.-  Iwu  lueiiilmiuc  tlic  Iiya)<i|iJ  urirrj  •■nli-ta 
U  apolM  t-oirmiioiiiUni:  l»  thi-  (iivtlrrinr  p->L«-  nt  the  Ihm.    This  artery  Nirs  fniip  tlu-  (.fnlral 

tlu-  irxlirrnal.  trr  )>tEiurnt  piiitlu-liutu,  li»<>  (■««■n  rvituced  It)  lU  |>«»trrti>r  port  to  a  dlnitl«  layvr 
of  «»II«.  whüc  In  \t»  airtwtor  pi.rll'in  Ih^rt-  nrp  Htill  «r^rrrtl  rrll  [nj  itx  iwvwnt  whii-li  liavr 
alTnulT' taltiMi  np  pIcnMM.  Tti*'  liin>-r  Innclna.  rir  rrrrltia,  i-nndoU  uf  ni]nii-r<~>ii«  Uy>-ni  nt 
rcllk.  Ihr  nuclvlof  vmoh  tltvw  a  [iiirdalK  rmtiiJ  armTii^i-ni'-nl  In  Df  lniiTi>'<linI<'  ilciiiltf 
vt  IhK  oiilie-tu-TTo  «^tranrr  mn  Iw  uvn  ihr  wnv  In  «hii-b  uui-  lamiiiit  U  rrllii-it-d  liiUi  the 
Mh(^  TlM>  anirrkw  piidit  of  r.-i!i-i-iiiiii  «,m-«i«ni.U  to  whar  I«  lairr  ilit  pupillary  niarflu  ö( 
Uw  hi».  The  Irn*  lnof  an  alniuM  sphfrii^JiI  rJiupi-:  it^  aiit(-n>i'.>«tirHi>r(llainrlrr.  tu  rart.  la 
■muattr  fUMrwhal  UnClhaa  ilarqiuiinrinl  t  iu>n  tin-  nntt^urnirfafv  of  th«  Ivor  lin  the 
•pttkMam.  «bloh  Mill  oT'BRlttior  «»vf-rnl  lArtTurir  o<!l»:  and  no  (ttacirrt  leu«  catHTilr  hn* 
y«t  ban  dtJBlmaiiatnt.  In  Uic  rridou  <>r  ntiac  l«  iHlcr  dii-  rquaior  of  Ih«  leu«  Ibn  trtiltlirllal 
««41a  nr  Kmnrr  out  Into  traa  llbeni.  which  art-  Mill  imrkalrvl  thrrticlioiiL.  and  cakf  «  «atcfc- 
tal  (tlr*y4frin  Tb»  poMMrtrir  urfa>v  of  ili>-  ten»  la  il>->iliiilr  r>f  r-piihrlUim,  and  lurf^nri-d  hf 
*nrsin>«B«l^(lrUcid«C«l)Mile.  Tlw  Tltn-ouN  i-avily  i«  vprjr  Mnnlt.  /.,/.,.  tbr  <<;<!lt(1»f;niw 
kuc  iiuL 

retina,  while  the  vessels  of  the  vitreous,  previnuslv  present,  nndergo  ob- 
li  lernt  ion. 

The  mesoderm  that  envelop«  liie  ocular  vesicle  forms  throuph  ita 
outer  hiyere  the  cornea  and  srlei-a,  and  through  it«  inner  hivere  the 
urea.  The  most  nntorior  portions  of  the  latter — i.  e.,  the  ciliarv  body 
und  Iris— iirise  from  that  layer  of  the  mesoderm  which,  jutting  oat  like 
a&pur  into  tho  interior  of  the  eye,  covcra  the  aiittirior,  tajwriiig  portion 
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of  the  wall  of  tlio  vesicle  (Fig.  80],  which  itself  ftirnishes  the  inner 
LiiiiDg  for  both  these  Atrnccurcs.  Over  the  ciliary  body  it  is  only  the 
external  liitiiiim  of  the  ocular  vesicrlc  that  is  pigmented,  while  from  tlie 
uun-pigniC'iited  layer  of  cells  constituting  the  internal  lamina  the  para 
cilinrlä  retinie  is  formed.  Further  forward,  over  an  area  corresponding 
to  ihe  posterior  surface  of  the  mesodermal  rudimentarr  iris,  boih  kni- 
iuai  of  the  ocular  vesicle  are  pigmcuteil,  and  the  two  unit«  after  under- 


.Vr.i'r 


no.  n —AiTTKiitnii  ScnittHT  tfv  TiiK  Etb  AT  k  Puinn  or  Drvrixipkeutt  I'liiixnmiKDim)  to 
THAT  or  A  llcMAX  KHiitiro  jtT  Tm  Kxn  or  Tirx  Tiiikd  H(intii.    Ua^iIHl-iI  M>  v  i 

Thw  »pHholluin  of  tjif  funi«»,  W,  in  ontlnii»^  ««-r  upon  rhe  M)njun<^tlra  m*  far  u  Ihe  rvtrtAu-- 
HlI  fold.  I*,     B''Kln(l  the  c»rn<-a  is  vnii  die  rninl  «»11  ^i  \hv  ocuUr  ri'sl'.-lc,     TIip  iwn  Uxnia«' 

tbr  marKln  of  Ihr*  r>ii|itl.  T)ip  fxtrrnni  laniitm.  P.  in  iilKtiifnti^l  tUiMU|ch»ul.  tbe  ial^nal 
lAmlnii  liriTiiT  plKiiii-iiLiH)  imly  iti  11«  luitrrlur  purLloii.  vhvtv  il  Uili-r  ta  emrated  lato  Uk  po» 
la-Hor  «iraliim  of  th<l^  n-tlnol  pt|^iiii-iil  U]rt*r  of  (lie  Irlo  Fnnlier  iMCk,  «hcve  tlw  Inlvr 
liimiua  b  d-rstitulv  uf  |ij|c<it?at.  it  in  ftrc>>rward  convrrii>l  Into  Ibc  pttra  ctU*rla  rcttiue.  which 
lioiw  Uie  dUttry  body.  MuHaccniDoaedof  «tlDfcl»  liyvrof  evUa.  ^illl  funtivrtMch  *  nHl- 
(lifB  atrclitBC  ouE  of  tliF  iriD»r  tamma  duioto«  th»  brsliuiinc  of  tltr  rcilnn  prvip<>r,  r,  M  «  ipoc 
vurrpaiKiiiillDfc  In  whnt  1>  «ft^rwAril  th*  firti  hmtaIA.  Thu  two  UtmlnN-  »f  thr  ocaUr  Tvaick^ 
■o  far  as  Ihpy  connl(uu>  ibe  coatlmc  vt  thr  cillan'  body.  Hi;  cluvlv  appll«^  to  thn  mvwikr- 
mal  fnvrtlftp«-.  Panhnr  rnrwanl,  at  a  ikiIhI  mrTFrgpoadlng  Ut  tn<-  nitllmf ntajT  Ma,  tlH7 
•eparatr  fmtti  th*  coni»*.  frvnn  which  th^y  iv'-vlv«  a  covemg  of  mMod^nnal  tiiwu«.  afMr- 
wartl  [■i>iiviirt«-fl  InUiUin  atniinanf  ihr  Iris,  from  tlie  free  bonier uf  tfaia  tlMain  am  irlTra 
o(T  iiri)in<'tiiriraD(!a— Uiaminliraiminiplllarla,  V,  which  pMaeatotbeuDpaallri)  pupUUrrbor- 
dcv,  :iiiil  i^io  iiivnibraaa  capauUH«,  I',  wliii-h  run«  baclctrard.  lialwMn  ciliary  iMiily  and  Imm, 
to  i-lu-  i>utitvr1<>r  Burfne»  of  the  latbfr.  Id  Ilit-  Ivna,  L,  the  drcle  of  nuclei  ia  carried  farther 
forwnrl  Ihan  lo  Fiff  SA,  and  the  ahapp  of  Ibc  lens  In  cross  wctloa  baa  «Irvadr  Inktoiim*  wnan 
eUlpU(«l. 
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going  reQection  at  the  border  of  the  pupil.  Conjointly  they  form  the 
retinH)  pigment  layer  of  tho  iris  (aeo  pages  253,  2.5fi). 

Tl»!  lids  originate  as  folds,  which  keep  growing  out  above  and  he. 
low  the  eyo  from  the  skin  snrrounding  it,  until  their  edges  como  into 
contact  They  then  become  united  to  each  other,  but  only  by  their 
epithelial  lining;  and  shortly  before  hirt'u  this  union  of  the  two  is  dis- 
solved again. 

The  lachrrnitil  gland  originates  from  a  budlike  intmsioc  of  the 
opithelium  of  the  conjunctiva  into  the  orbital  tissue.  The  lachrymal 
canal  starts  from  a  channel  which  exists  even  at  an  early  period  be- 
tween the  superior  maxillary  and  the  nasal  processes. 


CHAPTER  V. 


DISEASES  OF  THE  IRIS  AITD  OF   THE  CILIARY  BODY. 


I.  I?fPLAlfMATION. 

66.  Tub  irta  and  the  ciliary  body  form  a  continitoug  nhole,  inas- 
'  much  aa  tho  iris  springs  from  tlio  ciliary  bodv ;  botli,  nioreover,  are 
.  lupplied  by  ihe  same  blood-vessels.    It  is  hence  quite  ea^y  to  under- 
[fltsnd  that  both  organs  arc  very  frequently  diseased  iit  the  same  time. 
tTnmixed   iaßammation    of    tliu  iris  (iritis)   or   of   tho   cilmry   body 
(cyi'litis)  is  rare;  in  most  «ises  wo  have  to  do  with  a  combination  of 
the  two  (irido-cyclilis).     For  practical  reasons,  howerer,  it  i»  adviriable 
first  to  describe  the  Eymptunis  of  trit,ig  und  of  eyclitifl  septirutt'lvt  and 
then  ihov  what  sort  of  clinical  picture  is  produced  by  their  combi- 
nation. 

Symptoms  of  Iritis. — The  svmptoms  of  iritis  are  partly  rofenible  to 
|the  hy|»cni?niia  of  tho  irts,  partly  to  the  formation  of  exudation. 

Ilifptramia  of  the  iris  manifesla  itself  chiefly  by  the  discoloration 
Ivhich  canecs  a  blue  or  gray  iris  to  appour  greonisli — a  change  whiuh  is 
.particularly  striking  when  comparison  is  made  with  the  iris  of  tho 
.other  eye, in  case  this  is  healthy.    In  dark  eyes  the  discoloration  is  less 
.prnnouncod.    Sometimes,  vith  tho  aid  of  a  magnifying  glass,  we  can 
'cltnrly  dtt^iingnisb  the  sepamtcd  diluted  blood-vessels  under  tho  form 
of  re<)  striie  or  macnls^     The  other  changes  found  concern  the  pupil, 
vhirh  is  contracte«!,  and  docs  not  react  as  well  as  usaal.     The  contrac- 
tion ifl  %  necessary  result  of  the  dilatation  of  the  iris  due  to  the  in* 
creftMd  follnesB  of  the  ressels  ;  besides,  there  is  a  spasm  of  the  sphincter 
pnMluoed  bv  the  irritation.    For  these  reasons  the  reaction  of  the  iris 
to   light  is  diminished,  and  atropine  also  acts  less  promptly  and  less 
thoronghly  than  nstiaL    The  hypenemia  of  the  iris  is  accompanied 
I  "by  riltory  injection,  photophobif^  and  increas«  of  the  lachrymal  se<;re- 
tiim. 

llie  symptoms  of  congestion  jnst  described  may  exist  by  thera* 
ftcWes  witiioiit  symptoms  of  exuilntion,  in  which  case  we  do  not  speak 
of  iritis,  but  merely  of  hyperwmia  iridis.  Tliis  is  ohsorvod  as  a  result 
of  the  same  causes  as  iritis  itself,  in  case  the  irritation  is  not  great 
enongh  to  prnroke  actual  inflamnintion.  Pun»  hypcraemia  of  the  iris 
;i«  most  frtKiuently  seen  in  corniwl  adectious,  and  particularly  in  case 
Itt  S89 
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of  small  ulcore  or  foreign  bodies  in  the  cornea.  Hy|>era?mia  of  the  iris, 
provided  it  is  not  the  precursor  of  &n  iiitia,  disappears  without  Icaviug 
any  lasting  traces  of  its  presence. 

E-THtinti*}»  takes  place  partly  into  the  tissne  of  the  iria  il*elf,  partly 
into  the  surrounding  cavities,  the  anterior  and  posterior  cbiiinbers,  and 

,     is  flooordingly  chai-acUjrized  by  varying 
sympcoms : 

1.  Exudation  into  the  tissue  of  ike 
irix  makes  thu  latter,  »inre  it  is  fillnl 
with  an  abundance  of  round  cells,  ap* 
pear  avoUen  and  thicker  than  usuaL 

_  -,-,.  -V      't'"^   dw.ohrüiion   is  »till    more   pro- 

^^Jr^y^^-r^iilvT^  ^T^  noiiiieoti  than  in  simple  hypera'niia,  the 

1^"^^%^  :äfeC^-<  distinctness  of  the  markinirs  upon  the 

anterior  surfaco  of  tho  iris  being  oli- 
scured.  It  is  easy  to  nndcrstand  that 
the  rigid  and  swollen  iris  should  react 
but  insufliciently  to  light;  the  pupil  is 
greatly  contracted. 

a.  Exmlaiion  into  the  anterior 
chamher  miinifeais  itself  first  by  /«r« 
bidittf  of  the  ogueoita,iii  which  nuiner- 
ons  exudation  cells  are  suspended.  The 
turbidity  is  best  recognized  upon  the 
dark  background  of  the  pupil,  which 
in  this  case  looks  gray  instead  of  being 
a  pure  black.  Gradually  the  formed 
constituents  floating  in  the  aqueous 
sink  to  the  bottom  of  the  chamber, 
where  they  proilnce  a  hyjtoji^on  (Fig. 
53).  When  there  ic  very  great  hyperav 
mia,  rupture  of  the  blood-vessels  in  the 
iris  may  take  place  with  on  extravaaa* 
tion  of  blood,  which  also  i^inks  to  the 
bottom  of  the  anterior  chamber  (hy- 
phff-ma). 

Besides  the  exudates  suspended  in  the  aqueous,  a  layer  of  exndato 
is  iiUo  found  covering  the  walls  of  the  anterior  chamber.  Uenoe  the 
cornea  prescnls  a  anlform  deli<'ate  cloudine^.  Moreover,  the  layer  of 
exudate  deposited  upon  the  iris  {Kig-  '*!>}  i'nulributes  essentially  to  the 
hazy  appearance  of  the  iris  markings.  The  layer  of  exudate  extends 
from  tho  iris  upon  the  anterior  capsule  of  the  lens  (Fig.  91,  «),  and 
covers  the  latter  throughuiu  the  urea  of  the  pupil,  which  consequently 
appears  gray. 

If  this  exudate  becomes  organized,  a  membraDe  is  prodaccd  which 


Firt.  OO.— iHiTiB.    ManHim-Ll  lilt  X  1. 

UfHtn  Itw  Hirfiwfi  at  the  tri*  ia  a  lafcr 
of  rxuUtiLe.  K.  cuu^intuaf:  mainly  <^  a 
fliip  m-twurk  ipf  i-> iL^ilatf  il  niiriü.  in 
wtiicli  Mf  ^'atiL-fi-il  IKM  corpiucIeA. 

Ttie  irK  /,  li  li •■k'll  In  fri*m  by  Ihe 

atit«rl',>r  Ittiilil'iic  laviir.  v,  liplimd  hy 
ilir  fimi.'Noi'  liiititiiti;  ln>vr.  A.  rtnil 
Ihe  rvllnul  pitiim-iil  Uvfv,  I'  In  Ihi» 
lliwiif  of  chr>  Iri«  am  nviiKnlnid  tlir 
cro*tKi-UiMiai>rbliMMl-ve«ii3l«.f>.  with 
VRrr  drvcliijKKt  advcuUli«.  And  ■ 
(FrvattiuntitrrN  uf  piirmt-iiU-JovUiiillte 
iipri^liiii'ii  l>^iÄlir''ii  frurn  fiiltirH  hmicn 

irW^      Mi"fi(  i*t  till'*«-  f^i-frjiA  pi^inrMt 

m>lla  HIÜI  ri'litln  i)i*-tr  i'|i>tiii,'nit"J  mid 
hrsTiohliiK  *tiii|v  liitt  niiii-rv,  ni  it.  lire 
tf«EufjritH-<.l  iittu  k1iu|--1>-m>  iii;i(Ii xri- 
rmlltii»  iif  i]||tH"*iil.  nx  Ik  ituriitlly  (hi- 
cojh*  In  inlUitinintUin  nl  ibi-  \t\*.  In 
Ibr  luilvHor  laycmor  llir  irii  riiuny 
«uiaU  i-eU«  («•mlitrau-a  ImiL-nrvw»)— 
Uk^wltt'  an  eviitcitco  'if  indiLiuiiia- 
Uaa— Llr  bet»«»!!  Uiv  |i1|ciiihiii  ucU». 
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do»c«  the  pupil  and  is  connected  with  the  pupillary  niarjpa  of  the  iris 
(Ki;;5.  9*^  and  93,  e).  This  is  cnllud  a  pupillHiy  mombran«,  and  the 
condiiion  thiiü  brun^lit  nhout  i»  cullud  otrrhmio  jtupiiUB.  It  ie  evident 
that  thii  conditiüa  must  result  in  &  very  conäiderable  impairmont  of 
vision. 

3-  Exudation  ponml  out  into  thp  posttrior  chamber  is  not  occcaeible 
[to  direot  observaiion,  but  manifeats  itself  only  by  the  adliesious  «rhich  it 


^~^'>^ 


Tl«.  «1  — lUtPKXf  luns  wrrn  Ptpiliurt  MrMiiun^K.     MimchIAjnI  I»  »  I. 

Til»  trtm,  I.  Is  <7*«ilr  IlilelreMsl  by  iKKrlUng  «ltd  lnnttr«(<-()  hjr  mimiToiiii  fund  ivl1a_  AUftdMtf 
to  ÜW  pU|>lUkn  aiATKln  <■  •"  i-xudalv,  r.  «rhii,-!]  Illlo  Ük  «h'>lc  imtitl.  nutl  nlilvti.  ou  Iti«  OTIV 
IiuüL,  panrm  ttfl  wa;  MMDfiirbu  iHrneftth  ihr  pijnin-nt  Uyi-r.  p.  ami.  •m  ilir  utli«r  hand,  ex- 
iMtd«  ap  OB  the  «ntn'Inr  Hirr«)N>  of  the  IrM  Tltni  li  la  a  4)iiit4-  n'l-tnl  i-siid««  la  «vl'Irtii 
trata  lU  IbMniew  umI  froin  Ita  bvliiK  cuuiih<hpi]  of  a.  nc-lKork  uf  niirtu,  üil-IoMiik  «uktlercd 
pOi  OVpoack^    The  Dumber  of  the  Inttri-  IncrvBSi-«  tow&rü  tli«  surfarp  <>f  Uw  Im 


Flo  M.— OODUmo  Pvnu.«  Twu  Munth«  aftkk  ji  PsKruR^TtHo  Ikjikt.    NutniltVil  M  >:  I. 

HW4a(udBtv.*,lMuhMnR»f  convened  Into  conne«ttTo  tlxsue.  mmi  ha».  In  entMnfiiniiw.  Kttrlvrlril 
down  M  •  tbbi  pelllclif.  wlilcb.  biicnniti3gj>WM>nN>-  imin-  anil  nir>r>'  Biii-iiiiitr<«l.  ran  Im 
iruet  onrlbamltmiuitiii.'?of  Ifavliift.  The  Ui»  llwir  hniU-oi'iiii-  tliiiiin-r  rn>iii  nlfiiiiliy. 
and  »Im'W  li  end»  lit  'h*  ('iii'llUr)-  nrnortn  bi  tapptfd  »fTowinK  (■>  Ita  )i.niir  luilliil  ii]h->d  Ijy 
ttejWplIUrT  inrtiitirniii-  Thi-  [UKinc nl  Inyi-r.  j,,  tu  Ihr  {«n  itiotcr  .trnwii  i»it  into  Ih^  pii|<M. 
■a  tMIt  K  lirfJiH-Ui  d  ichhI  )>il  lif)'!»!)  Ihr  »(ililiit-tpr,  i.  nntl  Ui>-  Mt'-mn  ^-f  Clii'  iri*..  i.  Hoiin* 
tta»  taarinn  i^f  thr  pu|>il  In  tlitr  llviiqc  eiv.  wlini  lu-iketl  al  fnnii  In  frnnl.  iv<«-Tn<i  »■  rhntijih 
riH>»in|«mnl  ii)  »  ttomi  bM>«U  rim,  which  a|Ji>Mtra  U>  Ulach  tbr  «jj(r  «f  the  pupil  to  tht> 
MIMuIn  trf  the  l*'iia. 


«-s^ 


L— OccUMo  PcpiiJ^  Tmru  BliMrTiiB  aitkr  a  rKMmNATivn  Ixjiiiv.     MncoiAiM  Bft  v  I. 

lie,  n,  k  mtirrrtnl  Into  a  Ihin  iiu-mhmni-  <if  (Hitim-itlvr  tlsiiie,  vhlch.  U  th*  puplllUT 

bonier  nf  Ilia-  frU-rxU-nO»  fniiiiiirwlial  <'v.T  uiKti.  iHir|  mnliiljr  iiraeklh  llir  laUer.  «wl  can  W 
U<M<>A  ••  a  iWlkki-'  rx'tll-'b-  f''>r  n  I'-ne  •IWiniio»  lu-rw.i-ii  ilii-  |ilirm«tii  layiT.  p.  aixl  ih«  lf>na 
caiMttr,  k.  Tlw  li.-iwk.Mi  »-l  Uli  liv  Ihr  [niplllArv  rin-nit.rntu-  llltf>li  ih«-  hnnlir  nf  ihc  atrophtc 
itte.  Cbaa  df»wn  tli-'  lutn-r  (li>wi>  fwrr  iIm-  piKinr-ni  l»n-r.  *■>  Hint  ih-  ■rhliM'l^r  Irldl«. ». 
«rhioh  la  ■(^lMt}-  unii"!  wiih  ih'>  pljrtiirnt  latrr.  Iia«  iii  iiiil«-rl<ir  lH>r<l<-r  hir"i-«t  IhirIc  tn  m 
h^>k  ahat<nl  b*MJ.  In  ll.«  Ihtne  i-in-  thr  niarjtin  .^t  ihf  pupil  iipju-aml  cntiimiMniiil  liv  a 
CM}-  rim.  «bkii  n»«ip^  Krailtiall)'  tnlu  Ui«  (pm  Kray.  botauM*  ii><.>rr  ir*b>>f>Amil,  putilllAry 
HKKibranc 

Cttuei  between  the  iris  and  thecapauleof  the  Ivna  i posterior  fy»echia). 
I  These  adhfiuotis  develop  principally  at  the  spot  where  the  iris  and  the 
eapiule  of  the  lens  are  in  contat-t — i.  e.,  at  the  pupillary  margin. 
They  form  at  the  lime  when  the  iritis  is  at  its  height,  and  when,  there- 
furcv  the  pupil  is  grfutly  contracted.  When,  after  the  iritis  has  run 
iU  oonno,  the  pnpil  tends  to  resume  its  usuid  mean  width,  this  is  only 
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possible  over  the  area  in  which  the  pupillary  marfrin  has  romrtined  nn- 
»ttiu}lied.  Tiie  purtjuns  that  are  lulheriMiL  to  t(iL>  capHiile  uf  the  Icua 
ran  not  retract,  but  retnuiu  oä  tMgs  of  greater  or  less  aiKc»  projecting  in 
toward  the  center  of  the  pupil.  The  pupil  thns  arquires  an  irreguiar 
Bhupo  which  la  ätill  rm^re  olivious  if  atroiiiiie  U  ni<itineJ  ;  for,  a»  the 
iris  then  retracts  etroDgly  at  its  unattached  portions,  the  Byncchiic  staud 
out  in  the  clearest  poäsible  way  {a  and  b.  Fig.  Ö4).  Atropine  is  hence 
I)  viTT  vahiable  »gent  for  tlie  diugiiutiiii  of  piiKti^ritir  syncchiiv). 

lu  the  formation  of  posterior  syuechio;,  it  is  not  the  stroma  of  the 
iris,  hut  the  layer  of  retiuiU  pigment  (Figs.  91.  92,  and  93,  p)  covering 
its  jioBierior  surface,  that  becomes  adherent  lo  tlie  capsule  of  the  leua. 
When  tbe  iris  starts  to  retract,  the  pigment  layer  ia  held  back  at  the 
points  of  adhesion,  and  is  thus  exposed  to  view  more  extensively  than 
usual.     Hence  in  dilatation  of  the  pupil,  e»|H>(^i»lly  by  atropine,  the 


Tto.  W-— PowTxiran  BrxKnirx  mm  tuk  Hkhaub  or  a  Fcpiu-ut  Hsumnt. 
Mnirnlllfd  z  »  1. 

Tb«  pupil  bw  l>wn  flllKl<>il  br  th»  innuiJiitton  of  ur^plni!.  Tbe  itUMiiUwi,  bnwvrer.  k  meqvaL" 
btft'uwe  Um!  upfHT  riui  i>(  tJi<-  iiuulDan*  niarxiu  ia  Os«l  irr  incmuK  of  tMllK-Mhiiw  to  Uw  aU' 
terlor capaule  o(  ihe  leii^.  At  •<  tMrrv  Ina  «Icmlrr  iqrniv.-hLii  which  !■  dmwn  cmt  Into  k  Am 
black  i>ulnt ;  •!  b,  od  (he  oiJi>'r  liaii'l,  to  touixl  a  bnxwl  Aiii.1  but  »llrhtly  iHiaiKftlM)  MdbeakM. 
•ucb  fu  fnK|ti«iitljroccnr.  ««poclnlLr  in  K.ir[4ilUtl<'  Irftls.  bMw««ii  ihi-  »ii(>l?iiI»  «ml  bj  tW 
>JdL' nr  tliF^m.  ttw  capniN)  of  itin  Iriw  MmT<-n'<t  «rtih  tniniit/'  hUolc  <Iom  nrrAnK>-i1  tn  KKml- 
clrrlw.  Tlii-.v  cormiKind  lo  tlw>  iltiiMtbiii  uf  lln'  pu[iitlary  ni&rvxi  wlip»  tlw  pU|iÜ  wjm  cm- 
trnL-Ci'il  anil  havci  bi-vn  Ml  bj  Uin  ruT>turv  uf  itic  lullii-iounK.  Fmni  the  htwrr  part  of  tb« 
Irli  n  nintiii'Jit.  r,  mna  Htraii^  ujiwant  Till«  arliH-s  tmrn  ilii-  trnU-y-tiUp  of  llw>  ctrruIiH 
Irl'liK  hiiti-T.  ami  |.>n-um  [n  ih^  ryjn<i»  or  tbe  |>u|ill  (.>  Itif  itntrri>.r  oii]s(il<'  of  tbn  IMK.  vli'-r« 
i(  1«  itlliK'lit-il  to  u.  •nimll,  riiiiriil.  i-uti!")!»'  niiai-'ily.  Tlii»  nUiiH-iil  l^  mil  a  pi>4m1i>r  xxinvfaia, 
l>iii  a  ri-<iinikt)t  <■(  liti-  fiHitl  (riiiitlliir^  incmliruiu'.  Ii  iIih'h  noi  )irr-v.-ni.  Ihr  trl>  from  rewtci- 
liiK  |>iii|vrl>  luiilpr  oirnpluv.  but  üiiilu)i>ly  Mivtcbnl  ftiul  drawn  uul  Uiiii  ItMiU. 


tags  jutting  out  into  the  pupil  look  brown.  Frvim  the  traction 
exerted  hy  tho  iris,  rupture  of  the  synechia  may  result.  This  some- 
times is  effeuted  spuntAneously  by  the  traction  which  is  constantly 
being  made  upon  the  adhesions  during  the  ceaseless  movements  of  the 
iris;  for  the  most  part,  however,  rupture  is  prwiuced  artificially  by 
tho  instillation  of  ati-opino.  In  that  case  we  »h-,  at  the  spit  where  the 
synechia  has  been  set  free,  a  browu  spot  remaining  upon  the  anterior 
capsule  of  the  lena.  This  is  tho  pigment  layer  whose  pathological 
adhcKian  to  the  capsule  of  the  lens  is  tirmer  than  its  plivKhtlogical  con* 
nection  with  tho  ti»äuo  of  the  iris,  if  several  synecliitt>  have  been 
rtipturcd,  we  find  remains  of  them  in  the  shape  of  a  corresponding 
number  of  brawn  dots  arratiged  in  a  circle  upon  tho  anterior  capsule 
of  the  lena  (Fig.  1)4,  between  and  on  either  side  of  a  and  d).  This 
circle  is  narrower  than  the  mean  diameter  of  the  pupil,  because  the 
BjDcchife  were  formed  at  the  time  when  tho  pupil  was  contracted  by 
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iritis.  The  dots  of  pigment  never  disappear,  and  hence  during  the 
whole  life  give  eviilcnre  of  an  iritis  that  has  once  existed. 

If  the  sdhtr^ion  uf  tliu  iri«  to  the  capsule  of  tlie  lens  is  not  confined 
to  single  points«  but  comprises  tbo  whole  extent  of  the  pnpiltary  mar- 
gin, ve  speak  of  an  annular  posterior  sffunhia.  No  projecting  tage 
■n,'  then  apimrent,  btimuKO  the  iris  is  no  longer  able  Co  rt-tnict  at  any 
spot,  the  pupil  rcniuining  nnclisnge<l  iilt  tho  time,  even  after  the  in- 
sanation  of  atropine.  There  is  gcnornlly  a  brown  rim  (pigment)  or  a 
gmj  rim  (exudate)  iuresting  the  pupillary  margin  (Figs.  93  and  93). 
An  annular  synechin  is  seldom  formed  all  at  oucc;  it  is  for  the  most 
part  the  result  of  a  number  of  recurring  attacks  of  iritiü,  which  little 
by  little  province  a  more  and  more  extensive  ad  Illusion  of  the  iriti  to  the 
lens.  The  direct  consequence  of  an  annular  synechia  is  the  shutting 
off  of  the  anterior  from  the  posterior 'chamber— shutting  off  of  the 
pupil  (seel ttniit  pup illa^  Fig.  97). 

The  two  »c(iut'la)  of  iriiis,  shutting  off  of  the  pupil  {»cluaio  pnpil- 
1»)  and  shutting  np  of  the  pupil  (ocelusio  pitpill^),  very  often  occur  to> 
gethfr  owing  to  the  fm^t  that  the  exmlatt^?  which  «ttaclies  the  pupillary 
margin  to  tlic  Ien8  nmy  also  extend  over  the  euüre  pupil.  But  they 
inmy  also  occur  separately  and  then  have  very  dilTerent  con  sequences. 
Occlnsinn  of  the  pnpil  occurring  by  itself  produces  very  great  diminu- 
tion of  sight,  withont,  however,  entailing  any  dangers  for  the  future. 
Seclu>iian  of  the  pupil  iu  iUelf  doe»  not  aftect  the  sight,  if  the  pupil  is 
free  from  membrane,  but  subsequently  induces  changes  (increiiso  of 
tension)  which  cause  blinding  of  the  eye. 

87,  Symptoms  of  Cyclltis. — Exudation  from  the  ciliary  body,  apart 
from  the  iutlltrauou  uf  the  tissue  it«clf,  takes  phice  into  the  anterior 
chamber,  the  posterior  chamber,  and  the  vitreous  : 

1.  The  exudate  prndui;ed  by  the  ciliary  body  can  get  into  the 
anftrior  rhambtr  in  two  ways:  either  directly,  in  case  there  is  implica- 
tion of  the  most  anterior  portion  of  the  ciliary  body — i.  e.,  that  covered 
hy  the  ligamcntum  peetinatnm  and  lying  at  the  confines  of  the  anterior 
chamber;  or  iudirectly,  from  the  exudate  being  deposited  drat  in  the 
post«'rior  chamber  and  then  carried  along  with  the  aqueoos  through  the 
pupil  into  the  anterior  ehatnber. 

A  form  of  exudate  that  ti  found  in  many,  especially  the  chronic 
coses  of  indammation  of  the  ciliary  body,  are  the  precipitates  (deposits) 
upon  the  posterior  surface  of  the  cornea.  These  arti  small  dots,  no 
bigger  than  a  pin's  head,  of  a  light  gray  or  brownish  color,  which  lie 
npon  the  posterior  corneal  snrface  [p.  Fig.  Ü7).  Tlicy  were  formerly 
thought  to  be  located  in  the  cornea  itself ;  but  if  by  puncturing  the 
cornea  tlie  aqueous  is  allowed  to  escape,  some  of  the  deposits  may  bo 
seen  to  disappear  too,  being  swept  away  with  the  aqueous — a  proof 
that  they  simply  lio  upon  the  ]iofterinr  surface  of  ihe  cornea.  If  the 
deposits  arc  large,  but  few  of  them  ore  generally  present,  and  they  are 
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then  commonlv  sotittered  irropilarly  over  the  comoa  (Fiff.  Ofl  A). 
The  snmllvr  tlio  üfiio«ilä,  the  mom  niimerouB  thev  gciiernlly  are. 
They  theu  occupy  tho  lower  half  of  the  cornea,  io  vhich  they  corer  a 
surface  having  the  ehape  of  a  triangle.  The  baafl  of  the  triangle  cor- 
responds to  the  lower  curueul  itiur^in,  atiil  its  apex  ia  directed  upwanl 


C. 


^ 


K 


\ 


Vr!-; 


^ 


■:3f? 


FM.  IB.— IitnmcTTruTiH  «rrKK  FmrniUTiiVD  Ix^rnr.    lU|inM«d  M  x  1. 

Id  thp  dravhvflaTy  «  |tart  of  t^i^  «nui-lor  fllTteinn  of  th'>  prelwll  hi  rriir«iMiU4.  "nM*  ofinw«. 
r,  nnd  thvHclprii,  y,  no-  iiuHiiiiii;«>l,  Owli;ir  !■>  Ili*>  fiu-l  tlial  llir  a-]iti->iiiii  !■  rich  iii  (llifio. 
Mill  hi'iii'c  iH  cmurilnlivl  (i>-  the  liAnlrnlnff  Biiiilh  iiwl,  i\w  niilt-r(<'r  chniiitH-r,  fc'.  Ik  niltsj  «tlh 
A  d«n«e  iirtmirlcof  flttrin.  In  »'hl(*h  llr  iiinlali-il  miinil  n-lU  (rni.ik'mi»!  wliiip  IUihhI  «iTqjua 
elwi.  Tli4>«en)on(I  fPltiafiiorik'Tiliirlv  iium<-r<>ii>iu|>oii  tbi*  Mirli«^- «r  tlw  trio,  aoil  »ivww 
»niB  tfapBbiU«(irib»ebaiDU-r;  [■>  fai-t.  tbrv  (111  t)»^  «inus  o.>iiit>l<*l-'1> .  aad  furm  tn  It  a  low 
bTPi^ryf*»  vliirh  wnavMtih'  In  ili>-  llvitir  triv     A  inarlti'it  i'-^1liilur  luHlirmtkin  ran  \te  «<^n 

•iiiTfUdiiHn«  Sclilrimu'ti  cniml  iiriil   tl"-  cr.i*i  iwrllnimir  lli>- »nViTior  i-illarr  wlna  ■tUiintr«! 

kl><>vtr  till-  I'nm'.  The  In«.  /.  ni'in-iiro  lir'Mi<Ii-ti<-il.  us  (t^'ii  lii  oihim  neL-tlnD.  tlila  HiiixrarnDfT' 
t-nrnv|iiiri(1Jiiu  «rU)i  i)ip  Kni^llinicii'tilrh  fxi<>li>il  Jn  (h<>  livlne  eye.  1 1»  rtH^fHtJa  im>  dtlÄird.  muI 
«willntrnd'-il  Willi  (ilrjiiil.  In  Its  ■iri-iiDit.  iinrili-itlnrly  In  ili^  {■«.ii^rtor  lnii«r*,  niunil  i^'ii»  ■"■ 
»iiiii>l'-  in  irrvBt  niiniiK-rs  ;  iii  rrilnal  i>I(,iii>-:it  Inrir  Ih  bniivlfiml  ftiiil  rpunM.  Tit»-  Kr*-nt<-»t 
riiilKrnUiHi  iif  ivllf  Im-'  Iriki-n  \i\iui'^  fnini  llii-  IiIh.hI  rciwi'l«  nf  thi-  rillun-  bnrtj-  t)i»'  itirvrlfciu 
Diirxiji>il  l»-liiL'  A  (■•'iitrirM'tAl  -Mic  I.  f..  [riwaril  t)i>-  intfrinr  nt  Hw  ■■]-•>.  TTcnri'  thi'  itiflKralion 
In  itj-  HIiiirv  i.iiw.i«,  M.  I*  lull  uriulit.  in  (Ik-  rlHury  pnwmKn».  P,  It  !■  rattwr  nmn-  l>r<v 
n^xinovl.  «»'I  iti^^n  ihi^  »iirf  luv  of  (lii^  litttt-r  It  l*  the  moat  mitricMl  rif  nil.  xo  thni  ■hl^  uulM- 
llmlu  of  thn  yirtK-  in*«  niv  rnnri-nlfd  hv  tfaifi  d^no«  Riaaw>«  of  tvllK  TIi«  hyalnid  mvinttfanr. 
//.  iaprwm^l  nvav  )»-  th«  •■xu^lnlv  tr<>in  Uh*  t[ijrriH<c  of  thctrlUury  biKlr-  Th»  codIciiU of 
tin-  jKMrtprfor  (ihanii—r.  llki-  tin-»-  -if  ihc  «iileH»r.  are  fniriiu>il  of  ti  line  nelwcirk  of  Abrin  wllh 
round  r*\\»  ImtHvidcd  In  li.  ih.-*-  Inttrr  U'lnic  fi^imil  In  »i[>»-iinlly  lnrii>.-  nntnt»i*rit  alonir  tlw 
lirnliil'l  mritihmni".  T«ii  i-f  llic  u-r'Hipn  of  fibrnt  o<)rji[."»-liik:  tlir  ttiiiiikof  Zinii  ar»  »m 
iinilpr  Oi(*  f<PTiu  "i  briclit  IiuhiIh.  vnnlntr  Ihnmüh  lliw  criai-iiiljiiril  ■■■■iitcnlM  iif  ihi-  jimU'riC'T 
cba'iitvT  I'l  rlir  li'im.  L  The  liini^r  dUpUy*  Iho  •■pllhHIuni  »f  iCm  abtrriiir  c«[wulv  wmI  tb« 
nitole«r  rliiic,  sn<J  sFions  no  ruurbhl  ■.■liajiKc. 


toward  the  center  of  the  cornea.  It  is  fre<iiieiitly  observed  that  the 
ileposiLs  iliiiiiiiiKh  in  size  from  the  base  toward  the  apex  of  the  triangle 
(Fig.  l»r.  B). 

The  peculiar  arrangement  of  the  deposits  is  readily  explained  by 
their   mode   of  origin.     The   ileprisits  are   coiigtomeratioDa  of  cells, 
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^^lutinatfd  into  miisses  by  menns  of  fibrin  (Fig.  !*9).  At  6rst  thoy 
a»  iiuspimdvii  in  the  aqiH'«iis,  iiml  by  the  muvemt^niij  of  the  eye  are 
thrown  by  virtue  of  centrifiigul  force  against  the  posterior  aarfoco  of 


(himUm  inbmt«  <1mim4U.  Ihvrv  art>  rouml  ul«v 
lam  nan.  whleb  are  litcbi  gny  aim!  \»nim 
c         ■    - 


.f  r: 


•  • 


Fl«.  HA.— PuciPiTiTtl. 


•«•  '.■?> 


Flo.  DOB.— Fkcoipiui 


tamna««.whl 

t-hWlllMC 


TbMv  HI«  «fiall  ood  di*po«ed  In  Lbe  form  of  ft 


th«  oonioa  anil  adhere  to  it.  In  so  doing  they  arrange  themselrea 
■cconling  to  veight,  the  largest  being  lowest  down.  The  triangiilur 
shape  of  the  arrangement  is  a  result  vt  the  movements  of  the  eyeball^ 
by  vhich  the  depo«Lt8  are  cast  u|h>ii  the  cornea.  We  have  only  to 
think  of  what  happens  when  we  throw  saiid  ttirougb  a  wiro  screen  or 
slmke  grain  in  a  sieve.  The  little  frugmentä  of  Htone  or  of  grain 
lümya  form  a  pointed  figure  with  the  a|}ex,  which  coutaius  the  finest 
H   particle«,  running  upward,  while  succesaively  coarser  {>arilcles  follow  in 

"     T*B  Irt»  la . 


at    e 


»  r 

Pin.  vr.-SsFLinmB  itn>  OncumioK  or  tbx  Pdpil.    MagnHfad  S  x  1. 


TW  Irt*  la  iMlhr-rvnl  l>:r  .m  «ntlnr  piiptlkrf  imivlii  to  thi-  Irn«.  hitl  »ImtwIiw)-  It  pii!ihe<l  rnrwtnl 
Tlw  |<i»i«ii<>r  uliiinilwr,  h.  in  llius  mad«  6n\*rT.  Ilir  «tilt-tior  chAmtnT.  w  tihitlkiMfr.  t^|B-- 
tAaJXj  u  thr  perliJwrT  irhffiv  iJi«-  root  of  ihe  ill«,  ".  I*  iwuntd  «faluiic  ib"  «^-rm-«  liy  ihr 
Inrmtae  of  toualiH),     In  conMrqtn-iit^  <~>f  tbr  Inti'll'iii  moil i^  upon  thr  Irt«,  It«  ri'lliinl  iilgxu'iit 


kbnitaaitiit  tnM|«nit<!<«laraa<l  toW  Wt  ui-on  tlir  <w|miili-i>rtli>-  Itis 

hgr  sii  ^zmlatp  nnnhranp.  n.  hr  ihri  OirlnkiniT  'ir  nhli-li  thi'  ui>t(-rk>r  cajMiili 

fnlila.     In  \h» loWf-r  pftrt  (if  Itip  AnU-ilor  <li.ini1»-r  Ibi-m  Ih  mallf r  />.  pivdl>itjH.-d  upi.ii  Ihr 

i^iatvrli>r  ■iirfac»  "f  lli>-  L-onn-i*     In  i-jiii^^-qm-tn.-t'  i-f  Ui*-  liK-n*iM"elii  tvuBtim.  L-illi  th»-  ^'llln^v 

|W III  wtmt»  r.  atiil  Itif  (ilmry  luitMclr.  m.  an-  alruphk?  ami  llAll(-m'<l.     The  (-iriii-i  uS  Uh*  Irm 

M*  iiMiwiton«  «wMncMUf  (tlMDie^iTUlofl.  anit  bi  r  la 

lli««HCnl :  tbe  nuctnia,  t.  of  th»  !««•»  to  uoaltrrMl. 


Tlu-iHipl]i*cl"iw-l 
ill-  la  tlirovrii  lirttv 


[■parausl  from  lb«  i-siMub;  by  li>|ui>r 


order    below.      The  same  ia  the  case  with   the  depomts.     By  their 

peouliar  arrnngement   the  de|K>8ila  are  generally  easilv  distiiiciiishable 
fn>m  macular  ujincitics  in  the  cornea  itaelf  (in  keratitis  punctata,  aee 
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pages  1B4  and  193).  Other  dUtingtiialitn^  marka  are  the  clearer  <mk- 
lioe  and  frequently  tVie  brownish  color  of  the  ileiHwits,  which,  more* 
over,  do  not  Ho  at  ditTcrent  depths  like  macuta;  id  the  comeu  itwlf, 
hilt  lie  all  in  the  same  jilanc — cliat  is,  on  the  posterioruurface  of  the 
curneii. 

That  the  depotiits  actimlly  origiiiiite  in  the  ciliary  body  nud  not  in 
ihe  iris  is  proved  by  the  cases  of  pure  cycUtis,  in  which  depoäitä  are 
present  In  abundance,  althotigh  all  aynijitoms  of  inflammation  on  the 
]Ntrt  uf  the  iris  ure  wuntliig. 

'Die  exudate  from  the  ciliary  body,  deposited  in  the  anterior  chain* 
her,  may  »let»  apjiear  there  nmler  the  form  of  hyjiopyoii,  jii«ta8in  iritis. 
Hut  what  partit'ularly  characterizes  cyclitia  are  the  gray  or  grayish- 
white  extidiLtcs  tliat  develop  in  many  cafes  and  which  appear  to  grow 
out  iu  the  form  of  epongy  ma^ist-s  from  the  t^inus  of  the  chamber,  and 
tliat  not  merely  below,  but  also  from  other  tlirections. 

2.  In  consonance  with  the  anatomical  situation  of  the  ciliary  body, 
the  great  muss  of  tho  exudat«  is  deposited  in  th«  posterior  cham- 


Fm>  tL->TovAL  IWreiuuR  Btkbciu*.    Vkkticai.  Sectiom  ttnstvau  nu  Etk. 
)bi«bllIiHl  !.  .  I. 

Tlio  Itia  Is  Adiuvimt  hj  |bi  pcaU-rtflr  Mirfarr  t»  Itw  nnUTlor  i-ajwiilr  nf  thv  leu»  and  Abo  to  Ih« 
Kulvriur  aurfmcv  of  lb*-  clIiMy  bo<lr.  Thr  p<n>i«Tl»r  vliKitilwr  >.-<»isK|u«Dtlv  b  t>ljlitrrainl 
sod  Um  auCerioc  ctuunlwr  ilwpen«!  »t  Jin  ix-rluhi'rr.  '> :  »t  IliU  kihu  uiv  inn  \n  sinmiclj  iv- 
iTMrtod  «Mt  M  llie  MtUIH!  tldiP  la  Ikti-  (.lit'  nvtu,  Ililnru-<t  throuiflv  nitviphy.  Tht-  rxudüto  ■■•iti- 
nwliDK  lb»  iri«  «Itb  thi«  l<*na  ■■•■.I  Bm-tvlira  lu  a  Ihlti  inr-iiitinin>-,  ji.  armw  Ibc  nuiill  Til« 
hull  "f  exiHlali-. «.  «prtnitlng  Troiu  ilit-  i^liiury  Ixid}'.  i-nTi-Littw  ihi-  (Kwifrior  «urrniv  nf  I)m 
feBManil  \»y  iMtihrinlEliiK  draws  ttie- ciliar}'  !>■'>'><->'«•''*  iownr<l  riii-n>tit'-r  A»  a  t¥«u1i  r>f  ilil*. 
«•Flwrall'in  iit  Choc-DlATJ  \foAy.  r.  frwiii  itnU-J  has  aln-«il>  lukm  I'Uiv  lirl"».  ntiil  In  111« 
bil^riaetflalv  ennfv  an*  a*<>n  tbc  illitjt>liit->l  Iniricllii'  of  ibi"  »iiiiraclKTiiiJil  iiii-oibriii»-.  u.  Tlte 
|)t|[tnnt «plllu-lliim. /,  nf  the  rlllarj-  pi-.v:r«w.«  hjw  \sni\v<r«r>rn-  \'\-"nienlU^i\  AI  tlw'  \nmtw 
part  of  ttir  coriu-ii  tii>>n-  b>  a  «imiilnr  npitolf  j,  <j.  Tliv  Imm  la  «w  oil»»  niiij  In  i.>[ia^ui<  ilirvucb- 
oui;  tben  la  iK>  hard,  uadbiUiit'vnilvd  nudcfUuil-r.,  tt  laaaatt  caumKl;. 


her.  Thia  exudation,  if  extensive,  leads  to  the  «dhesinn  of  the  whole 
posterior  surface  of  the  iris  to  the  anterior  capsule  of  the  leus  {total 
potierior  fynechia.  Fig.  98).  This  adhesion  of  the  snrface  of  the  iris 
ia  diatingiiiRhed  from  tho  annular  ityneohia,  in  whii^h  only  the  pii|iil1nry 
border  of  the  uis  is  ultacheU  to  the  capsuEc,  chiuAy  from  the  altered 
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form  of  the  antorior  chamber.  Tho  exudittc,  as  it  shrinks,  draws  the 
iris  everywhere  tip  to  the  anterior  surface  of  the  lens,  bo  that  the  poa- 
t^nor  chamber  is  mnipletoly  oblitenitcd.  The  anterior  chamber  is 
henoc  pn>[>ori  innately  d(>epcr,  abovo  all  ui  the  periphery,  where  the  iris 
is  d)«{)luc-e«l  fartheat  backward  {&,  Fig.  'JS). 

3.  £xudatioi]  tuto  the  vitreous  appea.s  ander  the  form  of  opacities 
of  the  vitreous,  which  can  be  made  out  with  the  ophthaimoacupc  it 
the  condition  of  the  refracting  media  pvrmitä.  Moreover,  they  mani- 
futst  tJietiiselvee  by  a  corresponding  diminution  of  tlie  vision.  In 
MTvre  OMpa,  lui  exudation  of  large  &ize  exists  in  the  auterior  division 
of  the  vilreoua  («,  Fig.  98),  and  under  favorable  circumstances  can 
be  aeen  with  lateral  illumination  as  a  pray  mass  bt^hind  the  lens. 
The  sight  is  then  almost  complewly  ahulishc-d,  and  atruphy  of  the 
whole  eye  is  sabeeqiiently  produced  by  the  shrinking  of  this  mass  of 
exudation. 

*l'ho  tension  of  the  eye,  which  iu  iritis  is  nsually  unchanged,  often 
ibovs  an  alteration  in  cyclitis.  Jt  is  not  infrequently  found  to  be  ele- 
vated in  the  Wginning  of  the  cyclilis ;  indinid,  such  n  great  elevation 
of  tension  may  bo  developed  that  blindness  is  produced  by  it.  In  the 
later  fitAges  of  cyclilis,  ou  the  contrary,  diminution  of  the  intra-ocular 
prvs»ure  is  more  frc^jucut,  and  is  llic  result  of  the  shrinking  of  l)ie 
exudate  while  in  pro(Hit!t  of  organization. 

Both  iritis  and  cyclitia  arc  «ssociuied  with  symptomx  of  inßamma- 
iorg  im7a//oN,  consisting  of  miliary  injection,  photophobia,  lachryma- 
tion,  and  pain.  The  pain  is  not  only  »itualed  iu  the  eye  itself,  but 
railiat^s  to  the  parts  in  the  vicinity,  especially  the  supra-orbital  region. 
The  intensity  of  the  irritative  gymptoms  is  regulatetl  by  the  greater  or 
leas  scuteneas  with  which  the  case  runs  its  course.  Chronic  cttscsoccnr 
in  which  inflammatory  symptoms  are  wanting  altogether,  so  that  the 
eye  is  at  no  time  redden««!  or  painful ;  on  the  otiier  hand,  there  are 
caaes  of  irido-cyclitis  in  which  the  pain  reaches  an  absolutely  intoler- 
able pitch  and  is  associated  with  vomiting  and  a  febrile  movement. 
Sometimes  the  pain  wela  iu  with  special  violence  at  ntgbt  (particularly 
in  syphilitic  iritis  and  irido-cyclitia). 

Vision  is  always  diminitihiHl  through  turbidity  of  the  aqueous  or 
through  exudation  in  the  region  of  the  pupil  or  in  the  cavity  of  the 
ritreoufl. 

DUrer6Dtial  Diagnosis  between  Iritis  and  Cyclitis.— We  speak  of 
iritis  if  the  »ymptoniH  fnuini-mii-d  above  are  presciil,  and  there  is  no 
direct  proof  of  the  participation  of  the  ciliary  body  in  the  inllaaima- 
tton.  That  the  ciliary  body  is  pathologically  altered  in  most  cases  of 
appanntly  simple  iritis  is  put  iM^yond  adoubt  by  anatomical  investi- 
gations. Ilut,  since  wc  can  not  Mtc  the  ciliary  body  directly,  slight 
cliangcs  in  it  ceoapo  diagnoaia.  We  hence  make  the  diagnosis  of  iritio- 
cyciitis  ouly  in  those  eaaes  in  which  in  udditiou  to  the  symptouis  of 


DrSEASES  OF  THE  EVE. 


iritis  positive  evidonces  of  iaTolvemont  of  the  ciliary  body  are  alM 
present.    Tbia  is  the  case — 

1.  WTten  the  inflammatorj  symptomB  reach  a  considerable  pitch, 
■nd  eepecially  if  ocdonm  of  the  upper  lid  is  BGSociatod  with  them — a 
thing  which  does  uot  occur  in  simple  iriüe. 

2.  When  Iho  eyeball  in  the  ciliary  region  is  painful  to  the  tonch. 

3.  Wlieu  deposit«  sro  present  upon  the  corneal,  or  when  the  marked 
retraotion  of  the  periphery  of  the  iris  leads  us  to  infer  the  exiatence  of 
a  total  posterior  synechia. 

4.  When  the  disturbance  of  vision  is  more  con&iderablo  than  one 
would  expect  from  the  opacities  within  the  confines  of  the  anterior 
Chamber.  We  are  then  juHtifloLl  in  inferring  the  existence  of  opacitieaj 
in  the  %'itreouit  causing  diminution  of  vision. 

5.  If  the  tension  is  altered— either  elevated  or  lowered. 
The  participation  of  the  ciliary  body  in  the  inflammation  of  the  iri»j 

make»  the  diseaee  a  fur  more  scrioiiü  one  and  renders  the  progoi 
worse.  Not  only  is  the  inflammation  more  violent,  but  it  indue 
changes  which  are  nnich  more  difüctilt  to  remedy.  The  exudatt!«,' 
such  as  ]iosterior  syncchife  and  pupillary  membranes,  produced  by  irilis 
in  the  conflnes  of  the  anterior  chamber,  may  be  attacked  soccessfully 
by  oiierative  procedures.  But  tlie  exudates  left  by  cyclitlsin  the  vitre- 
ous, HO  far  as  they  do  not  become  absorbed  spontiineoiK>)lr,  are  in  no 
way  susceptible  of  removal.  Severe  cycHtis  leads  to  destruction  of  the 
eye  (atrtiphy  uf  the  eyebai!) — ii  thing  that  never  occur»  with  inti« 
alone. 

Simple  ct/cUti»*  without  iritis  occurs  but  seldom,  and  that  only  in 
the  chronic  form.     The  inflammatory  symptoms  are  slight  or  absent, 
the  iris  is  of  normal  appt'araiice,  and  the  pupil  is  generally  somewhat, 
dilated.    The  chief  symptoms  are  the  presence  of  deposits  upon  ihftj 
cornea  and  opacities  in  the  vitreous. 

Ia«x|>erR'ncie<l  |iliysicijiDs  often  fail  to  Tec«>|ifiii/e  Kliplit  cnsefi  of  iritis,  con- 
sldi'ring  il  »»  catarrh  on  account  of  the  Injt-ciioa  of  the  eyeball  thiit  WK'xirt« 
wirh  it  TliP  treatment  then  crmplojei),  Biich  as  tlio  nppUcntioD  of  the  «ilvcr- 
nitniti-  solution  ur  lliv  iiistillntiou  of  irritating  cullyria,  Cfiinnionlv  af^grariiTM 
ihc  iritis.  Wc  ran  nvotcl  this  misT-ikc  if  in  every  case  we  pay  careful  attention 
to  ntiv  iliwolfinitiiin  thnl  liiere  nmy  la*  in  tht  irit  (particulnrly  Jiy  coin|iHriDg  it 
with  that  uf  til«  olli«r  eye),  and  hUn  to  thL'  dimensions  of  llin  pupil,  which  in 
ai]  eye  with  iritis  in  ccmtmctcd.  Moreover,  a  »It^ht  turbidity  of  the  a<|uviniA 
oin  be  ret'üKiiizi'd.  even  iu  the  enrly  Kiii(jts,  from  the  fac-t  Ihnt  the  pupil  tuw 
lint  tlip  NiimE-  purt;  black  look  a«i  in  tlie  n\U<-r  eye.  On  the  other  hnnd,  the  mis- 
take \»  oft<-n  miKte  of  con^iiicring  nn  intliimmntory  gliiucomii  lU  aii  irilLH  on  ac- 
count uf  the  triliury  injet'tiun  and  tho  <] iwolomtiun  of  the  iri» — a  mistake  whirh 
is  the  nioni  diuaflroMx  bccniiHe  in  ^InucoinH  f;rent  hnrtn  is  (lone  by  the  ItiHlilla- 
llon  of  atropioL*.     Hire,  l>rnkk':j  the  lerting  of  the  tension,  our  chief  mean«  of 
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ItRK  i^in«t  mi^tak«s  in  ttip  cxaminttion  of  the  piipit,  which  iu  iritis  is 

Bjn  mure  c«tn1mi-u^.  hi  jifliiucutnii  alwuyti  niurt-  diluted,  thuu  usual. 

In  rtci-ut  uctite  iritis  hriI  tri'lo-orrlitin  examination  of  the  ftight  discloiteit 
«ntni-tinwr«  the  «xlatrace  of  a  modural«  drffr^t^  of  myapto,  which  did  not  exist 
ini'viom  !u  the  ioBiuiimnllon,  oud  whidi,  nitirvorur,  trniUuHllj-diiwppettni  again 
nfter  iIm:  latter  biui  ruii-it»  courwe. 

A  jMwtillttr  app^imiQCf  i»  furnished  by  the  prewnce  of  a  pretty  Urgefhri- 
itmu  pxuddti*  in  the  ant<'rii)r  rhitmht'r,  »urh  »"  \*  ikt  timoH  oliiacrvti'd  in  every  iwrt 
o(  acute  ititi«.  Jf,  fur  cxampk*,  much  Gbriti  is  dfpoHited  in  the  nrjueouM,  it 
nuiy  bvcome  coagutalcd  into  a  uniformty  gniy.  tratxiliicent  ina«s  (hence  the 
name  gelatinoiu  exudate  luid  uNn  Itiiiiriilur  t-xudntt-,  liteaUHc  with  itH  rounded 
cdgM  It  »oiuetline«  looks  Itku  a  balf'tnin»parcut  ten«  that  ho^  twen  JiMlocated 
Idui  ihr  anterior  chamber).  The  exiic^iite  «pn^ily  »brinks  »lore  tlie  fibrin  tu 
rootmctin);  esiielK  the  liipiid  from  Ws  mesiiL'^  (fur  »hii'U  ren-wn  we  ulwi  sptak 
of  it  M  a  »poTigy  exudate).*  After  a  few  diiyi*  Ihe  exudnte  ho»  either  com- 
pletely dimappeared  or  ii  hn«  ln-cn  rediiwd  to  u  thin  pcUie)o  lying  ia  the  pupil 
anil  often  etiU  coonccied  Kith  the  jiupillary  margin  by  one  or  two  slender 
fihuticnt«. 

It  hnp|tftiA  sotnelime«  that  posterior  «yncchiie  develop  In  the  prenerice  of  a 
rlilaled,  instead  nf  runlmeted,  pupif ;  as,  for  example,  n  lien  they  f<jr»i  in  tm  eye 
ander  the  influenee  of  atropine.  In  Ihii  case  the  iiuir);in  of  the  pttpil  heecme^ 
adherent  to  the  capsule  of  the  lun»  at  Fome  peripliemlly  located  ^pct.  so  that 
ntlerward,  wlum  the  pupil  «»umes  i|x  hil-jiii  width,  the  synechia  ix  niurked,  not 
by  a  projiH!tinj{  proce«»,  but  by  a  rv-eutraut  an^le. 

For  x\te  dlainio«i»  of  »ttlunio  />M/*j7/.f,  the  employment  of  atropine  it  India* 
]>eiiMl)lc.  It  often  happens  that  iht!  pupillnrr  ni»r[;in  i.i  thol]^ht  to  he  adher- 
ent to  the  CHiKiulp  oil  round,  when,  nevt-rtheU-SR.  ujioii  llie  cmplnymenl  of  atro- 
pine it  rrlncl««  nt  one  Miiall  «pot.  At  this  unattached  portion,  which  ia  moot 
frrqitently  »llualed  abure.  there  \»  thu»  fomit-d  a  curved  or  hor»eahoe-»liaped 
iwlrntAtion  of  Ihe  pupillar>'  miirfiin.  Himilarly  we  may  infer  the  exiatence  of 
»■nail  openinfE  if,  after  the  ease  has  been  nnder  Observation  for  a  long  time,  no 
Btmsion  of  the  iris  takes  place,  sinw  iti  true  »ecIuMo  pupillio  Huch  protrusion 
never  fails  lo  ap|>ear.  Of  course,  we  niiist  l»e  iible  to  ewlude  the  exifiteuce  of 
•  ttital  pn»terior  synechia,  in  which  case  evidently  jirotrusion  of  the  Eris  could 
not  take  place. 

Hecluitio  pupillv  appenr»  to  necur  fn-<]uently  without  there  being  any  dmul- 
taaeoua  formation  of  niembmne  in  the  pupil  (occli»io  pupilla^l.  This,  how- 
erer.  i»  only  apparent,  a»  a  rule.  Upon  careful  exuminalion  we  u«ually  notice 
that  the  }frsy  frinjLT  of  exudate  which  nina  alonf(  Ihe  adliercnt  pujiillary  margin 
prtijevt«!  for  Into  the  pupil,  l>oconiing  gmduallr  thinner  a»  it  docs  so,  so  tliat 
{■rrhap*  only  the  ct-nter  of  the  pupil  appenn  to  l>e  «piite  free.  Nay  more,  if, 
after  jirrforming  an  irldi-etomy,  we  comtvire  the  pupil  with  IIm"  pure  btark  co]o- 
boma,  we  cho  almo«t  alway»  convince  oursclevs  itiiit  really  no  part  of  the  pupil 
i»  t)uite  frt-e  fnim  a  menihranr. 

Much  more  frv4|ueiiLly  than  M-clutiion  without  iwclUMOn,  the  conrcrse — i.e., 
oorlovioD  without  tcclUMon — occum.  That  i^  there  is  a  merabranc  in  the  pupil, 
and  fometimm  quite  a  thirk  one,  which  in  not  connected  with  the  pupillary 
margin  all  round,  but  only  at  separate  »puta. 
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The  pr^oenc«  of  r  well-markt^l  reaction  of  the  pupil  to  lif^ht  i»  not  altoirfther 
conclusive  eridcncc  ag!»in!>t  the  cxistcnicc  of  «ocluiio  pupilliv.  If  thf  ti.<wiii«  of 
the  iri»  ii*  not  yet  atmpliir,  and  h  fiiir  [H'rrc[ition  of  |ii;]it  ut  the  HJinii>  time  exiiilK, 
ilic  &Dlcrior  lavors  of  the  iris,  vliea  the  JtlumiDation  is  ruied,  move  t\\äU:  per- 
ccptibijr  over  tlic  Axed  posterior  pit^nvnt  tayt-r, 

Thi;  (irjMmff  upon  tIiL>  ]>o)tt4Tior  surface  of  the  comefi  tire  ensil;  overlooked, 
because  they  are  often  so  eiceiwJTfly  minutu.  Wo  «hould.  therefore,  Id  every 
cubl'  in  which  thcr«  in  n  suspicion  of  the  existence  of  an  «ffcrtion  of  the  uvieal 
tract,  luuk  fur  ttii-in  with  u.  i^lrunfr  in»<;nifyiiifr  ^hiMi.  In  itoiu;'  thi»  Wo  may 
\a  rar»  cems  discoror  deposits  upon  the  iri»  kIbo  and.  within  the  pupillary  are», 
upon  the  anterior  cjip^ule  of  the  lens  »it  well,  Hi'iKMitj«  are  fmind  not  only  In 
afTeetions  of  the  riliary  body,  but  «omeliincH  also  in  those  of  tbe  most  ant«riar 
Koctiuna  of  the  ctiorioid. 

I  have  ([uito  frct^uentlv  found  minutv  dfitoMilt  in  r^t*  in  ttAieh  a  »oft  tatarart 
had  fWn  operaiftl  u/mh  by  disriHAioii,  «nd  was  coniiequentiy  swelling  up  and  Do- 
dergoing  abaorption  at  th«-  time.  Thc^  eo>cal]ed  lens  de))Oflita  are,  hoverer, 
eBAentinlly  difTerent  from  th<>  f^eniiine  dc^puuitti;  they  are  not  agftlorneralionii  of 
exudation,  but  Mtiull  FoiLudeil  leuM  fru^'UicnlK,  detached  from  the  ^wvlliiiK  lens 
and  thrown  Bgnioat  the  posterior  »urfoce  of  ihc  cornea,  to  which  ihoy  then  ad- 
here. They  iin^  thrn'fxrn  in  nn  HPiiite  to  1m>  rrgardtil  a»  a  »ign  of  infltimiiuition; 
Hiid  this  view  of  tliL-ir  nature'  i»  coiifiriued  by  the  fuvonthlo  euutM.-  that  sueh 
ciiae»  puniue.  Other  evidences  of  iul!amnmtion  were  wanting,  and  the  »ub*c- 
queul  course  in  theiw  chsch  furthermore  was  favorable. 

In  »evcre  c»«es  nf  irido-tyclitiH  (eK|)eeially  of  sympathetic  origin)  UaneAtiijr 
of  tht  ciiiit  OT)  the  lid!^  of  the  ailecCt-d  eyt  i»  sometimes  observed. 

Riwn.Ts  OF  An.'TOMifAi.  ExAMiNATtos  IS  iKiDu^YCLiTifl. — Exudulii>n  infa 
thf  tiame-  uf  the  iris  in  chnrHCleriu'd  by  the  ptfjteiiei'  of  numennu  rouud  cell»  iii 
the  latter,  the  «juantity  of  Khich  increases  with  the  intcnttity  of  the  tnflanuaa- 
tioQ.  Often  they  are  niot  distrihuicd  everywhi-re  «like,  hut  oollecl  in  certain 
eptjts,  cBpceiiiUy  almig  the  vrsBcls,  so  Ihnt  airciiinscribed  nodules  uf  exmlntton 
are  produced.  Tliis  »tute  of  thinR^  'n  most  »trou^ly  marked  in  ayphiiitic  in- 
flammation, in  which  the  owhile«  arc  often  so  large  that  they  can  be  wen  with 
the  naked  eye  (pajiatiE  trifli«K  Within  the  ciliary  body  the  cellitlnr  liiflltnition 
is  much  more  profuse  in  the  vmciilar  ciliary  prooessea  lluiti  in  the  ciliary  luuM-le 
(Fig.  »5). 

The/rw  «riiiirf^.  deposited  in  the  anterior  chumbur,  in  |mrt  rinks  to  the 
bottom  of  the  chiimher  ami  forms  a  hy)Ktpyon,  in  part  altacbes  ilM-'!f  to  the 
walU  of  ihe  chamljer — tlmt  is,  to  the  cornea,  the  iris,  and  the  capmile  uf  the 
lena.  The  thin  coating  of  exudate,  which  covers  the  |>osti'ri«ir  surface  of  the 
cornea  ( Fin.  99.  Aand./'),  causes  the  Intter  in  recent  cjisea  of  irititt  toappenr  elightly 
and  uniformly  rlniidc-d,  It  genL-rnlly  rti<ia]>pciir!i  witli  the  »uhBldcnee  of  the  in- 
flamraation:  only  in  rare  caseü  in  the  layer  of  exudntinn  so  considcralile  (espe- 
cially ill  the  lower  half  of  the  cornea>  thut  it  tifterword  becomes  org&ui7«-d  and 
lends  to  ttie  priHiiiction  of  u  lasting  opacily  nf  the  cornea. 

Th<'  iffjwfiU  lire  rimijloinemlitHis  of  runnd  viA)*  niiiny  of  which  contain  pig- 
ment granule«  (/*.  Fig.  0»»,  thus  proving  their  derivation  from  the  uvea.  They 
lie  upon  the  endothelium  of  Deacemct'K  membrane,  wbicti,  at  first,  is  perfectly 
norumi  and  not  till  afterward  beconiCK  destroyed  beneath  the  aggrcgaliona 
formed  by  tlie  celU  of  the  deposit  <<r.  Fig.  &ft>.  The  endothelium,  therefore. 
hms  Qo  mure  to  <lo  ivilb  taking  an  activit  pnrt  in  the  formation  nf  the  ile]>o«it 
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•ny  oltier  part  of  tbe  cornea.  Ar<:orc)iaf;1v,  the  ti-nii»  foniifrly  i-iiiiilovcd 
lefipnale  thr  dopcmiU,  »u<:h  a§  kcrattiig  puoctnta,  cl^scemcritLs  aquacapNulitiis 
hTitnimroin^itU.*  wliicti  iitijiut«  ilirir  plnrf!  of  origin  In  the  cornni  att«!  more 
)HU-ticulArijr  to  I>c»reiitet'8  membra»«,  an<  iiia)i[j|ical>lp.  AfCt-r  lai^ting  fnr  M>me 
timr  rhc  e«Ib  of  the  (lopttüJt  tindcrgit  fntTv  dt-gcncmtion  and  «re  Hbeorbml, 
«liilff  the  pigmenl  graiiulf«  urp  left  l>i-tiiiici.  Hc-iice  ninay  (I<-|>oititK  are  m-eo 
to  take  ou  Httle  by  Ijttlv  a  diirkvr  color  uulil  at  lengtb  nothing  but  Diinut« 
black  (tprcki*  are  left  wl  ihi*  plnce  wlu-re  tfivy  wen*  üituiited. 

In  many  mM>»  of  irido  ryditii«.  particiiUrly  thiiM*  that  un-  clinmtc,  Dicrc  an 
fotincl  #|x-riullj  lar^v,  jjniy,  lurdB<.H.'<iUH-looking  d«)H»ut«.  wtiictk  a.«  the  dioease 
pmg"««<^  rbang<i  tlii'ir  hIisim-,  enlarge,  and  roalifsce  with  »cigtilmring  diporft» 
lu  f<frui  biM,-utt-or  trvf4>il-?>hn|>t-il  iiiaNH's  uf  KxudaLinn  iV'tu-  9*'<  Ai.  Here,  in 
contracU^linction  to  thü  cooglomeratioDs  oi  exudate  that  simply  adltere  to  the 


.  w.— DcKwrr  omm  th>  fVirraatom  Sr-arAoa  or  Tita  Owxaji.    Mamtlle«!  140  •  |, 

r  anrfae*  of  Dm»  •vinM-a.  c.  in  iM)v>-n>d  by  DmomiiH')«  icLrtiibmnir,  it.  «oii  tin-  «ado- 
elion.  «.    The  liiUrr,  irhicli  a»  a  wlinli*  U  iif  iKtrmaJ  cluiriM-tiT.  is  waiitliiE  «I  ilie  «pot 
«her-  "-'  -!  -- —11.  /*,  iBaliimu>d.    This  ilrprMtt  fnnnn  an  Br4rii]T)iilall<in  i>(  ivlTn  nllli  later- 

Kr-  I  inanok«  wlilch  are  iwnlv  frvp  «tKl  pnrllv  li>t.'J««i-<l  in  Ilir  rimii4  ik-II».    In 

I '  uo  ilepiwibi  arr  >.<luat«'1  llii-  fKHlprlxr  Mirfiki?  ^^t  lln.-  (-imini  ik  (■iirrrrd  tijr  ■ 

lajrvi  "I  ■  jL....»!ifaroiuUstlncof  iwaKtrark.*!!  ADtiTtor  uB>e.  h,  (.-Diii(Kj*<.><j  orruutiO  o(':i«,a»d 
a  pwMvnur  one.  /,  fonu«!  lyf  ixmgvbtifü  lllirii). 


eornea,  we  hove  to  do  with  indi-jM'ndenl  fori  of  inllniiimation,  in  which,  more- 
orer,  liactvria  have  been  di-uiuimtmled  tii  exi^t  li^uellett  the  ytJUiiger). 

The  exudate  that  1»  poured  out  upon  the  i^ntfrhr  »ur/ace  of  the  iri$  diBplacea 
(he  endothelial  memhranp  present  there.  The  fate  of  thin  exudate  depends  uj>nn 
its  rhamcter.  lo  the  lighter  cases,  in  which  it  conRiwt«  t'hicfly  of  congulaled 
ßt»ria  with  only  a  few  round  ct'IIs  (Pig.  flO),  it  di«»pi)ear»  completely  by  rv»crp- 
tion.  In  severe  euf'Ci.  the  exudute  U  richer  in  cctU  and  itul>M-<pi4.'iilly  l>rconii-»t 
orguiiied.  We  then  tlnd  the  irin  atrophir  and  covered  by  a  thin  mi-tntiratiB  ol 
eonoMdve  diaue  (Tig.  ^i).  The  uime  i»  tnie  of  tbe  exudation  dtpaqjied  upon 
the  anterior  cnpmie  in  the  piipillury  area,  and  of  the  exudates  in  the  pimteriur 
chamber  and  io  the  canty  of  the  vitre4itui;  in  tbe  light  CA<te«>  tbey  are  abM>tbed, 
In  the  «crepe  one»  they  become  organiz/'d  itilo  metnlirancj«,  as  will  he  more  pre- 
riaely  dvacribed  In  treating  of  the  difFercitt  mudea  of  lurmination  of  iridc- 
eycUtia. 

An  itnntomieitl  ffiuti^fatttm  of  irido-cyclitit  ha«  lieen  IwLwd  upon  the  varj-tng 
anatomical  rhnracler»  of  Ihe  exndiile.  In  geneml,  the  esudatr»  which  nre  very 
pour  ID  cells  and  aru  incapuble  of  umlergoing  organisation  are  called  i^rouB, 
thow  which  are  rich  id  cclU  und  kad  In  (bv  formation  of  ndhcsiotitt  and  u( 


*  I>e*remet'5  membrane  wKt  ealled  Capsula  nqon,  or,  In  Qrwk,  fijfdnimeniux,  be- 
eauau  it  wan  Happened  lu  t<eL'n-te  th«  aqui'ous  huniur. 
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membranes  nrü  cnllüd  plH.<^tir.     Punilent  oxiidotc»  are  lhoiu>.  which  nontnin  rnj 
Dumvruus  ccll^  with  a  diiid  iDlCTc^llulnr  BubstaDoe.     Nevcrtliclc;^  to  clamtff 
iriilu-c-yclitin,  upun  thi-  1i«.>)s  uf  dttTi-ruticfa  uf  tbis  «ort,  into  a  «onniB,  a  (»Iwitic, 
and  a  purulent  variety,  U  a  jjrocedure  tliat  baa  itft  diäiculties  matl  eaii  uut  baj 
carried  out  rigomiij^ly.     In  tho  Hr»t  p1ncc.  »eventl  i,ia^»  of  i^xudatioQ  are  oftt-Bj 
im-'iK'iit  lit  till-  KuiiiL'  tiniL*:  Tor  uit'tancc.  a  puruk-nt  i<sudatiuu  ccmatttuUng  kJ 
tiy|iu|)yon.  aikd  s  jtlii.'itic  exudation  ronuiiig  syncclti»  and  pupillnry  mcintv 
In  the  M-cond  ptuicr,  tin-  miicritsc-nplc  iipponrance  of  nn  tiiidiitlDn  in  hy  no  lucaoi ' 
indicative  nf  its  pfitholngii^Hl  iiignhicanrc.     Tin»  is  particularly  th«  caf>e  «ritli 
reffurd  to  pu«.     Puruleut  iritis — i.  e.,  iritis  with  hy|»o|>you — wlilch  we  bo  fre- 
<]Ui'nt)y  find  in  curinwilon  with  n  coruiid  ukvr  nr  wiili  a  fun-i^n  body  ini- 
|>hit>lcd  In  the  cam<^a,  ofti^n  runs  u  %'i^ry  mild  cfiunw  and  one  dr%'oid  r>f  ill  i-nn- 
lie(|u«nr(M.     We  know,  howeviT.  tinat  the  pus  of  such  a  hypopyon  i«  free  from 
micr*>-or^nisins.     A  v<Ty  diffcn-nl  Mj^iiicr.iicc.  on  Ih«  otliw  hand,  nttach»)!  lo 
a  piirulfiit  uxinlnU-  contuiutit({  cocci,  which  develujNt  after  the  culnuicr  of  an 
infecting  foreign  budy  and  CäUttes  dcvtructiou  of  the  «ye.     A  term  to  bt-  alto- 
gMber  rej^icti?!!  i»  that  nf  neroiitt  iritis,  which  Is  uwü  by  authont  for  thoite  case« 
in  wliicli  dc|Ki»its  arc  |»(.-»cQt  while  eyncchin  arc  tbsvat.     The  dc|iobiia,  how- 
ever, are  cc-rtninly  not  wtoua  exudates,  and,  anyway,  thcae  cases  arc  to  be 
looked  ii]ion  HH  cxnnipk'^  of  cyclitis,  not  of  iritis,     Hithum*  of  nil  these  rea^uitft, 
MKmis  to  mc  ht'ttiT  to  classify  triilo-cyrlitis,  not  accordtug  to  the  kirwl  of  ex- 
udation, but  arcordiDß  to  the  ctiolojfy,  as  will  b**  done  tatur  on. 

I»  irido-cyrliliii,  tin-  microHKOfR*  {^utit-ndly  estitbiislH.'."«  the  fact  of  a  |uirtici> 
patioti  of  the  flecp  purts  of  the  i-yr-  in  the  inltAnimntion.     The  chorioid  MilTeri 
the  motit  injury,  io  that,  when  erid«nt  sign»  of  ita  impliciition  are  pr«Mot,  we 
^>euk  of  iridiHchorioiiliti».     But  the  rctin»  too  and  the  optic  disk  are  &1nMwlH 
never  free  from  ]»atliohi;*ical  changes  in  irtdo-eyrlitis,  ulilmtigli  these  ch* 
are  often  too  inügniflcant  to  be  deinonstnihte  by  cUnic&l  examiuatioo  alone. 


68.  Course  and  Tenoination  of  [ritis  and  CyoUtis. — With  regard] 

to  the  coume,  a  distitu'linii  iit  niiido  between  acute  and  chronic 
The  former  are  iissoeiati'd  with  market)  inflammntory  symptoma,  bul 
run  u  ijuicktT  roursu«.  lint  i>vcti  in  the."  iicnte  vmv^ — if  we  except  the 
very  lightest  ones — it  takes  fotir  weeks  or  more  before  the  inflamnm- 
tion  entirely  snbsides-  The  first  eignBof  a  change  for  the  belter  in  the 
iuflumniHltoJi  »t'c  the  ilccrcjioe  of  the  injection  und  of  the  piiin,  and 
especially  the  prompt  action  ot  atropine,  while  at  the  acme  of  the  hi- 
HammfLtion  tlie  pupil  is  so  spasmodically  eoutmcted  that  utropiue  haa 
little  or  no  effect. 

Chronic  cases  run  their  coarse  with  few  or  absolutely  no  symptomi 
of  influminalion.  The  pnticntä,  in  the  latter  case,  became  aware  of  the 
ciiaienco  of  their  trouble  only  at  u  coiupanitively  hite  peno<],  and  then 
only  from  the  increasing  disturbance  of  rigion.  Chronic  iritis  (irido- 
cyeliti«  and  iiido-chorioiditis)  is  not  iufroqueutly  protracted  over  k 
course  of  years. 

Inflammations  of  the  iris  and  of  the  ciliary  body  often  »how  a  great 
tendency  to  rehtpse.  Formerly  the  chief  caiise  for  the  recurrence  of 
the  iuilamnmlion  was  supposed  to  He  in  the  posterior  synechise  left  by 
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tbe  ßrst  attack  of  iritis.  It  was  believed  tbatinthecoDstant  movement 
of  ihe  pupil  traction  was  continually  made  upon  the  iris  at  the  place« 
of  adIioKinn,  und  thus  a  new  source  uf  intliininiutory  irrituCtou  was  pro- 
viiled.  But  it  has  been  demonstrated  that  relapses  uro  to  be  appre- 
hendod  only  in  certain  oa«>s  of  posterior  synechia.  If,  for  inBtaiioe, 
anybo<ly  Uns  had  an  ulcer  of  the  corner,  and,  as  a  result  of  it,  un  iritis 
from  wbii-li  there  are  some  synechia;  remaining,  bo  need  never  fear 
bftring  a  relapse  of  hi«  iritis.  But  another  man  who  has  gut  ayneobi« 
as  the  result  of  an  intis  with  a  constitutional  bastis  (e.  g.,  a  ^ypliilitic 
or  rheumatic  iritis)  can  very  readily  have  recurrences.  We  lience  con- 
clude that  what  producei>  the  recurrences  is  not  the  KynechiK<,  but  tbe 
continnaQce  of  the  same  eonslitutionat  caiiite  that  was  Hccoiiitfuble  for 
the  first  attack  of  iritis;  and,  as  a  matter  of  fact,  we  sometimes  see  a 
gyphiHtio  patient  snllering  from  a  iwurrenco  of  his  iritis  even  when 
tbe  first  attack  has  got  well  n'ithoiit  leaving  any  aynecliifo;  or  we  iH*e  a 
recurrence  affecting,  not  the  eye  that  was  previously  diseatwd,  but  the 
other  eye  which  has  hitherto  been  »mnd.  The  retro^nilioii  of  the  fuel 
Chat  one  or  two  synechia'  are  in  themselves  of  no  great  äigniticancc  has 
had  an  important  practical  result :  the  numerous  operative  methods 
designed  for  tlte  division  of  synoclnee  hare  now  been  entirely  given  up. 

necurrenoes  of  iritis  are  often  less  severe  than  tbe  primary  inflam- 
mation; but.  83  they  arc  pretty  frequently  rejwated,  and  us  Ihcy  leave 
&  new  exudate  after  them  each  time,  they  ultimately  lead  to  «criuus 
changes,  such  as  seclnsio  and  ocelusio  ]iiipill«3. 

The  outcome  of  inflammation  may  be  a  perfect  cure  in  light  caees. 
T)ie  synechia-  rcipture,  leaving  beliind  bits  of  pigment  attiiclu*cl  to  the 
anterior  capsule,  which  are  unprodiu-tive  of  injury  to  the  eye-  The 
hypopyon  disappears  by  resorption.  The  deposit«  generally  persist  for 
n  long  time  (for  mouths),  nntil  they  also  are  reniovecl  by  resorption. 
In  many  c^ga  they  leave  at  (he  spot  where  they  were  situated  a  permu* 
ncut  opacity  of  the  coniea  in  tbe  shape  of  a  gray  speck,  or  the  pigment 
that  is  contained  in  them  remains  permanently  as  a  black  dot.  Slight 
opacities  of  the  ritreous  may  also  disappear  eomplet*'ly  by  resorption. 

In  mo«t  oaae«,  however,  permanent  sequela  remain  after  iritis  und 
cyelitia.    These  ore — 

1.  Atrophy  of  the  /ri>.— This  rarely  develops  after  a  single  attack 
of  acute  iritis;  generally  it  is  the  resnlt  of  repeated  recurrences  or  of 
cdimnic  inOummation.  It  is  characterized  by  a  blearhed-out,  gray,  or 
gmylsb-brown  aspect  of  the  iris  (resembling  gray  felt  or  blotting 
paper) ;  the  delicate  markings  of  the  anterior  surface  have  disappeared, 
and  in  their  stead  dilated  ve&sels  can  often  be  recognized  as  reddish 
blotches  upon  the  iris.  The  pupillary  margin  is  thinned  down,  often 
looking  as  if  it  had  been  frayed  ont ;  tbe  reaction  of  the  iris  is  dimin* 
iihed  nr  altogether  lost.  The  grwit  friability  of  the  atrophic  iris  often 
renders  the  correct  perforraanoe  of  iridect«imy  impossible. 
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The  most  frequent  and  important  6cquelte  are  the  exudates  and  a4-j 
hesions  which  remain  after  nearly  every  uaae  of  iritis  or  irido-cyciitit' 
Araong  ihiwe  are — 

'Z.  PvsterioT  Synechia. — These,  if  only  a  few  are  present,  cuiiee  no 
Bpeoial  injury  to  the  eye,  and  also  produce  little  or  no  impairment  of 
Bight.  Very  much  worse  is  the  annuhir  posterior  synechia  or  seclnvio 
pnpiiUx.  By  this  the  cotiiniunieation  between  the  anterior  and  the 
posterior  chamber  is  obliterated.  The  aqueous  secreted  by  the  cihary 
procosaee  can  no  longer  pass  thrungh  the  pujul  into  the  anterior  cham- 
ber; it  hence  collects  in  the  post^'rior  chamber,  pressing  the  iris  for- 
ward (Fig.  07).  A  hump-shaped  protrusion  of  the  iris  is  thus  pro- 
duced, which  fioally  reaches  ae  far  forward  as  the  cornea,  nliile  the 
pupil  13  rppresentcd  by  a  crater-shaped  retraction  of  the  pupillary  mar- 
gin which  iR  attached  to  the  lens  capsule.  In  consequence  of  being  mJ 
greatly  etretchcd,  the  iris  becomes  atrophic.  To  this  condition  elt>vi^ 
tion  of  the  intra-ocular  pressure  (secondary  glaucoma;  see  g  8ß)  is 
added.  The  inei-eased  hardiness  of  the  eye  can  be  esubtished  by  palpa- 
tion; the  anterior  ciliar}'  veins  are  dilated  ;  the  cornea  is  dull  and  1p«w 
Beneitive  to  touch;  the  sight  fails,  with  a  decrease  in  the  Held  of  vision 
starting  from  the  nasal  side,  until  at  length  the  perception  of  light  it 
entirely  abolished.  Then  thö  formation  of  scleral  eotagin  takes  p1aG# 
in  the  blinded  eye  in  the  shape  of  anterior  und  tHjuatorial  staphyloniala 
of  the  sclera.  Seclusio  pupillx,  accordingly,  if  it  is  not  remedied  in 
time,  infallibly  leads  to  blindness, 

3.  Pvpillarxf  Membrane  {Oceiusia  PupiUm). — This  causes  au  inter- 
ference with  vision,  the  degree  of  which  depends  upon  the  thicknt-AS  of 
the  membrane. 

4.  Eriulaieif  behind  Iht  Iris. — These  lie  either  between  the  iris  and 
the  lens  (total  posterior  synechia)  or  between  tlie  ciliary  body  and  the 
lens  and  upon  the  posterior  surface  of  the  latter.  In  severe  ca^es  they 
form  a  coherent  fibrous  muss  which  completely  envelops  the  lens,  and 
which,  on  aocount  of  its  solidity,  is  called  the  cyclltic  hull  (4«  Fig.  98). 
This  has  a  great  tendency  to  shrink.  In  tntid  posterior  syticchia  there 
is  evidently  no  hunip-sliapod  protrusion  of  the  iris — on  thecontrary,  the 
anterior  chamber  in  the  beginning  \a  unnsnally  il(^p  at  the  i>criphery 
owing  to  the  retraction  of  the  iris  (ft,  Fig.  I»S).  Afterward,  when  atro- 
phy of  the  eye  sets  in,  the  anterior  chamber  often  becomes  shallower 
again,  because  iris  and  lens  together  nre  pushed  forward.  The  exn- 
date«  which  li«  behind  the  lens  in  the  vitreous  (r,  Fig.  lOO)  cause  by 
their  ocntmction  a  diminution  of  volume  of  the  vitreous;  the  eyeball 
then  becomes  softer.  The  shrinking  of  the  vitreona  {ff.  Fig.  100)  resnits 
in  detachment  of  the  retina  (r)  from  the  chorioid  ;  in  part  also  thii 
detaiduripiit  is  prodncfd  by  direct  traction,  since  the  hull  of  cyclitic 
membranes  as  it  shrinks  attaches  itself  to  the  inner  snrfacp  of  the 
retina  and  dr&ws  it  out  of  its  bed.     In  consequence  of  the  dctanhmont 
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nf  the  ivtina,  complete  blindness  endues.  This  stale  of  [hing«,  coneist- 
ing  of  dimiuUbed  tensiou  of  iho  eyeball,  with  decrcflae  Id  ita  size  and 
«ith  complete  blindoes^  ia  known  as  atrophy  of  thtt etfeiali.  An  atro- 
phic cveball  preeeiil^  the  follnwitig  piotiire:  The  whole  eye  is  smaller 
and  of  elighiJj  quadranfiriiliu'  shape.  This  is  becniise  the  four  recti 
inuscle-fl,  Blrelchin^  aerosä  tli»  cqimlor  of  th»  eyeluill,  press  the  eelerain 
•umewltat  at  this  »{wt,  and  hence  prutUtcc  ilattening  at  the  four  sides. 
With  the  higher  degree«  of  atrophy  quite  jdeep  furrows  are  formed,  so 
that  the  ryvhull  Um  the  form  of  a  bole  of  ^oodn  grooved  by  tli^  cord  with 
wbiüli  )t  is  tied.    The  corucu  is  smaller,  often  oi»i()ue  and  UutCeueil ;  at 


AT 
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Fm.  IBO— ATHofiiT  nr  ti»  Eyciuu..    iln  put  atti-r  Wnll-ltockO 

JCT>  la  ■nallM-  »imI  tiT  lm«tilar  «JtApv.  cliiflly  from  ih*  wrlnkltnic  »f  ihr  ibU-r«.  -•),  Whlnd  UiO 
pntn(i(  (if  allactimmt  nf  it»-  iicliliir  tun-«']'«.  (In-  ivitIus  IuIituiih.  ri.  luiil  tlie  n-(-ltin>'iilt.mMii. 
T*.  The  cumr«,  C.  I»  <I(ir>liil»ti<-ii  Iti  »in:  «uitpii«!.  ami  «rtiikk-l  r-(|N-rlally  "u  ii«  iK^ifrlor 
■UrfM'v-  At  ll«  IntMf  bonWlt  br»"  Ihi-  ■lpi-r>-«»il  t-k-iitrit,  .V,  «liirli  tm»  j>ri  Jiiti-I  lij*  Hi.- 
ln)iir>'  TbrantrrtDTCtaiiiberbialMlU'ii  :  tW  irit.  i.  tu  tlik-kciml  auxl  tonn»  «ii  uiibo.'kfii 
•urfni-r  hnww  ite  pUpO  ttckMed  liy  i-xuiUt'-  Bohlnil  (lu-  irin  llv«  the  »bnmkrn  k'nn.  1. 
•ml  hoblii'l  IM»  to  tlM  rrot  btdl  of  I'vvliik-  m>-inl>i-niii>.  r.  Ihi>  uhrinkltiff  or  ■rblili  Is  Uih 
oumof  ihi^  umphy  iif  tii^  «y#-hall.  It)'  r>>Ar<iTi  nf  ihU  ulirlnkliiif.  thi*  i-IUiiry  iiT'-ii'tars.  th« 
plKSMM  Ufrf  of  nlilch  haa  miirkiMt.V  iWMMrrmt.fl.  an-  ilrnwii  In  inwuril  iIk'  ■■rntiT.  mkI, 
Cuaalher  wlUi  Uii-  «.lnn--iii  il«>r(<>H.  <^,  w^  •iriaciin!  fr>piii  th--  Mi.-t<-ra:  Iwmtvti  Ihn  l».i 
■mi-tiin«  ■n'  wr<^  -  '  >  •)  liunrlln-  <>r  l)i>-  ■uiirki.'liurli'ltl  iiKinlxaiitr.  u.    Tlir  rvtln«,  r, 

I«  •ii-t*riinl  »iMt  (m  r.-rtTii  (ll  n  f»nnt-L  whtch  iii*lf»p«  thf  rfcnaliis  of  tht-  ilirgvo 

»rx^  tlitnius     T<  I  III  •)«K-(-.  •.  I»  flllcd  with  ■  Ihild  rieb  Id  ■Hjumia.    Tbir  v|]th) 

oen«.  ■,  to  lUnnet  Uibu  miuii  ■iid  uliv|itilc. 


Other  times,  again,  transparent,  but  abnormally  protuberant  or  thrown 
into  fold«.  The  atrophic  iris  is  either  pressed  quite  against  the  pos- 
terior surfaiw  of  the  cornea,  or  an  anterior  chamber  still  exist«.  1» 
the  latter  case,  we  find  the  chamber  bounded  behind  by  a  firm  dia- 
phragm in  which  the  iris,  which  is  imbedded  in  the  hull  of  exudate, 
is  often  bnt  indistinctly  recognizable.  If  the  pupil  is  still  distin- 
gaiahable,  n  membrane  and  the  opaque  lens  ore  found  in  it  The 
ix  lofi'^r,  and  is  often  senaitiva  to  the  touch.  Id  the  later  stagei 
ao 
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markedly  hard  spots  (oäsified  exudates)  ma;  aoiiietiines  be  felt  tliroo^ 
the  Bcleru. 

Atropliy  develops  gradiiall}'  through  a  course  of  mouths  and  jean. 
The  inflummation  atid  the  pain,  which  have  been  presinit  for  a  long 
time,  disappear  when  the  atruphy  is  complete.  But  even  tUcD  soc- 
outinry  alUicks  of  pain  occur,  esjH.'ciHliy  if  the  eye  harbors  a  foreign 
body,  or  if  ossiticaiion  of  the  exudate  takes  place. 

5.  Opacity  of  the  Lens.-r'V\\\&  develops  in  consequence  of  tho  dia- 
tarbcd  nutrition  of  the  lens.  If  merely  a  few  synechia;  arc  pre^nt,  it 
ifl  rarely  observed  ;  on  the  other  band,  it  is  observed  with  proportion- 
ately groat  regnlarily  when  soclueio  pupillae  haa  existed  for  a  long  lime^ 
and  particularly  so  in  those  severe  ?tiaea  in  which  the  lens  is  completely 
ftwallied  iu  cyclitic  exndate^.  tiuch  a  cttaract  i»  denoted  by  the  name 
of  oatjinieta  eoiaplictita  or  oaturucta  acereta  {=  grown  fiwt  li>—\.  e,, 
grown  fast  to  tho  iris),  in  atrophic  eyebuUd  the  Icna  is  always  opaque, 
and  generally  shrunken  as  well. 

Atropbv  of  the  iriü  cad  progrei<8  to  tnch  an  extent  thnt  the  iris  b«coaica 
traofiparent,  or  evt-o  su  fur  DiFtt  L-utnplL'tc  ^|Ui  romi  in  it.  .4  ijtoMU$ufievs 
/amtatüm  nf  fjiifm  iu  the  im  Ik  iilno  fuiuvliiiR--«  uliMTvod  w|ii-d  occlumo  pu- 
piUie  mAkeü  it«  oppearHDCC  in  L-*rlr  child tioi>d.  The  Iris  is  thpu  tixed  bol 
only  lit  it«  ciliary,  Imi  al«n  «t  itn  piipilbiry  innren,  licitig  altarhi-tl  to  tli«  tnem- 
briiiit'  timt  exisln  in  tin-  pupil.  As  tliu  eye  gruus,  lliv  iriu  is  stretched  eon- 
ot'Uitly  more  and  more  between  \U  two  points  of  attachment  until  atrophy 
and  firiiilly  deliiscenLx*  in  Npoi«  occur.  Iu  tins  wiiy,  tlnongh  the  foruuiti)Do( 
an  o|wtnn;j,  Ihe  «i^lit  mny  he  spmitaneniisly  n?»toi\'(l.  In  Hkf  fusliiim,  thr  fof- 
nmf'Jii  of  k:i|m  {or  wcu  the  w-'pariilion  of  tho  iris  from  the  ciliftry  inarfri")  may 
take  plii(;e  in  ca^-j*  in  cvhich  the  iris  was  attached  to  a  cicatrix  of  the  cornea 
iu  childlnioil. 

Tilt;  dilated  vessels  that  are  frequently  visible  in  tliv  nlniphic  iris,  have  quite 
often  II  conrwe  Thnt  does  not  in  any  way  eorre*pohd  with  the  rfff\dttr  radial 
»nunjii'rnrnt  nf  thi?  normal  vpsscIb  of  the  iris.  .\<  n  iniitler  of  fuct,  VCMtrln  of 
this  Mirl,  II»  Bitatomicftl  examination  *how».  du  not  Üb  in  the  iris  itself.  Iml  in  a 
thin  exmUtivf  mrribmue  dcpoMtleil  upon  it. 

T\\v  I'rrrtniBii'iv  of  the  iru  doi's  not  take  pint»  nnlfimuly,  l«il  with  the  forma- 
tion of  |irojc>ctlDg  prominencea  aeparalud  by  cunKlrirtionü.  The  lulter  repr»- 
aent  thv  mnre  rcfiotiint,  rudia!  tiliers  which  dn  nnt  ^ivc  n.iy  t>efore  the  pressure 
of  rho  aipiROtti)  until  aftcrwurd.  Thv  (condition  in  which  Ihe  iritt  is  found  pC9- 
trudiii^  ill  n  i^renter  part  of  its  circumference,  while  one  »ectur  of  it  n-tnainx  in 
ltd  normal  Mtiiniion.  h  gcncrELlly  rcrferaMc  to  the  fact  tlnit  at  (hi»  tipct  nn  adhe- 
sion of  the  «orface  iif  thf  irin  In  the  Irns  cxist.s,  piwi'iitjuji  ittt  jirolrUMOn.  It 
would,  tlioref'tr«,  b«  ti  mi*t.ike  to  wtect  just  this  t>|iijt  for  performiny  an 
iridectomy,  althnuah  («i  other  iieeouiila  it  would  -leem  to  be  very  suitable 
for  such  u  pur|i(i.'«,  liprause  of  the  j^reiiter  depth  of  thi-  L-hauibcr  there.  If 
\\w  iriH  has  been  pnsbed  furward  as  far  tm  the  rornen,  it  may  become 
Bgiiflutinated  to  the  latter  in  plarw,  and  In  thi«  way  anterior  synechiae  may 
be  pnidiieed  witliout  tbt^rc  bnviu<;  evur  been  u  [H-rforarion  e(  tlie  cornea  (i 
pngf  308). 


I 
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ÄND  OP  THE  CriilARY  BODY. 


It  ihoiil<l  be  iviQcnibercO  t)idt  seclusio  and  occluslo  pupillir  develop  not  onlv 

fa»  thr  namlt  of  iriilo-ryfliti«  liat  alBo  in  cnnm^i-tion  whli  llie  lar^T  ji^rforafing 

mierrt  of  Üuranuii  tf  the  luarj^tn  of  tlic  pupil  i»  iiicarceViileü  lliroii){)i  it»  whotv 

«xU-Qt  in  the  cicatrix.     In  X\v\s  cue«,  too.  the  ukurI   c«iD)»e(iii«DCe6  of  Mclusio 

I  pupni»  niak«  Ibi'tr  H|i[iesnoRe ;  l\w  im  ix  pn-wü^d  rorunrd  nx  fnr  mi  the  cornea, 

'And  an  inBreaae  in  teoiiioD  take»  place,  as  is  eo  uftvu  ulucrvcil  in  »taphflnmii  of 

tlw  conitUL  (see  |iag«  SIS,  and  Fi]^  00  to  02). 

T)m-  onnMd  in  irido-cvclins  »uffcn  hftrtn  ilirr>iifrh  the  dec]»!)'  sittiatcd  irflt- 
trmte«  thmt  may  ftirm  in  it  (wv  page  IM),  thntugti  the  di-positinn  of  extidntr 
(dvpocitfi,  hypopyon),  or  Ihroiipfh  the  contact  of  the  in«,  which  whon  lai^titifr  a 
loofc  time  produce»  eomtal  o^«city  (page  11)6).  In  the  ftage  of  nlrophy  of  the 
ryehall  a  sooul&r  opacity  frvi|ijeiilly  fomis  upo»  the  eornea.  Keralitte  liulloita 
mod  v«9iculoM  ulso  often  mnko  their  ap|>etirmice  in  tycti  which  are  blinded  by 
IrWo-cydiiU. 

The  anaXomifal  ehanga^  after  an  irUln-ryclitiii  hii»  nin  \l9.  mnrHc,  mnnifeflt 
ihHBMlVM  under  luicro^oupioal  fxauiintilJon  iis  fuIlo-A>:  The  ntiopliic  iri»  is 
thIoDer  ihnn  ii«uiil  (F^g».  ^'i  nnd  li;5).  and  consL^t»  chiefly  of  flbrillary  connective 
tianie.  The  %r*-\U  of  th»*  ntniinn  wilh  their  «Irnder  hnmcheti  have  heen  Irans- 
fonaod  In  ^vaX  \niX  into  conrw.  round  rclls  ClleJ  with  pigment  (k.  Fig.  BOi; 
miMe«  of  pigment  nl.-«  arc  often  fouti:)  lying  free  in  the  tissue.  The  veaeels 
■fv  In  |nrt  obtiteratt-d  and  the  nen-c  trunks  nlifo  have  ditiappearvd.  The  >iphinc< 
ter  pupIlIlD  and  the  retinni  pipmenl»  lu»  the  I'uirtit  vrhich  remain  the  longest. 
Tlie  ciliary  body,  including  Loth  the  cSlinry  mu)«lc  nnd  the  ciliary  proces«ca 
iKig-  Vi,  e),  is  also  found  t»  Ir'  atrophic  in  old  cosi-a.  The  two  innermost  layer» 
of  th«  dtiary  procetutci.  howevitr.  often  undergo  proliferntitm,  the  Ino  stmta  of 
c«ll«of  the  pars  ciIiH;la  rrtin»  growing  extensively  into  the  cyrlJtic  exudates 
i,f.  Fig,  98),  By  the  traetlon  whirh  the  masiie«  of  exudate,  im  they  iihrink,  exert 
upon  the  ciliAry  proec»#c^  the  Intter  uro  greatly  elongate*!,  mo  that  their  npiep8 
■mject  well  toward  their  |>o«terior  pole  of  the  lene:  when  the  tmetinn  is  ntill 

Iter,  the  entirr  rilinry  hcKly  in  [Hilled  out  of  ita  bed  (c.  Fig.  Ö8>.  Thi«  tmc- 
oiwn  the  eilinry  body  i»  one  of  the  raii-se«  of  the  i-nnlinunu»  or  coiistiititly 
recurring  kum>  of  iRiin,  which  exists  in  »»  uiaoy  ca»e8  of  old  i>ido-cycIiti&  and 
Mt«  the  {latitnt«  nltn'wt  frantic. 

The  rxtidntcs  tliPiOH'lves  eoiielri  in  rhe  recent  state  of  round  cells  and 
of  an  interstitial  «uManee  of  fibrin,  in  varying  ]>roportions  (Figs.  91  and 
0A>.  The  exudnt«'«  afterward  become  orgimiüed  into  fiitxe  niemhrnne«,  the 
rcmnd  cell«  turning  Into  «pindle  rella  ond  ultimately  into  connect  ire -tiaKue 
flber*.  In  thi«  way  a  %-ery  tough  tin«ue  id  produced,  which  grate«  wlirn  cut 
through,  and  nbleh  rightly  beam  the  nnnu-  of  *'hiilt."  Oti  account  of  thia 
tenacity  it  paita  great  difTteidtifs  in  the  way  of  any  attcinpt.H  at  the  fomia- 
tiun  of  a  pupil.  In  ca»i'A  i»  which  the  Irido-cycliti»  hiu  been  pnxluced  by 
a  fon-ign  body,  the  latter  not  infn-queotly  is  found  imbedded  in  Ihi«  hull  of 
I'vudale. 

Be-i'des  tlie  aboee -mentioned  tiosiie  conrtituenta  there  are  often  found  in 
the  exudation  menibninf**  new-formed  blood-vct^sel*«  which  have  drvchiijod  fn»m' 
Ih»  origbboring  organs,  the  iris  and  ciliary  body,  und  alfo  pigment  which  talte» 
it^  origin  from  tlic  retinal  pigment  layer  of  the  iri^  and  of  the  ciUnrj  body. 
Til«"  len«  which  »«  incltweii  in  the  exudation  mrmbraiie«  fornw  with  ttiew  a  rigitl 
diaphfa^mMimrBtin^rllieiinlerinr  from  thepoulvri'ir  M-rlirm  of  the  eyeliall,    The 

I  beoomes  opaque  and  disintegrates,  its  cajiHule  ruptures,  tiod  maiuca  of  exu- 
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date  peaetnite  into  the  capsular  sac.     If  these  masw»  AfterwArd  become  < 

the  picture — ^tO  be  sure  only  ua  ii{i|>iirrut  one — of  ossiflcittkui  of  the  kns  nuiy  be 

deTt>lo|K>d. 

Bj  the  BubeequeDt  sbrinkin^  of  the  exudation  iDcmbntnes,  softrning  aod 
dimimiliun  in  uizc  of  tlit'  «ycb»ll — ntnqihy  of  thr  ftfeh/dl—ax«  pracluced,  Tbc 
nnlvrior  chamber  be<wtni'^  ühalltiwer,  bentiuM>  Lbc  hull  of  exudate  which  i» 
»Irclohed  between  the  cilinry  [»rocewea  und  orche»  over  the  pcwteritir  nurfare  of 
che  lent)  (r,  Fi^.  9S|  tends,  tis  it  shurtcns  to  liecumi'  iippn>xiinati-d  lo  n  straight 
line  (r,  Fig.  t(K>),Hnd  in  ku  ditinj^  preN^ttti  the  lens  furwHtvl.  Id  other  n*t»,  un 
the  rontrnry,  the  cicatricial  traction  may  matvifc«  itst-If  more  in  a  backward 
direciion,  m>  that  the  anterior  rhanibcr  beeüiiwü  deeper.  Thntugh  the  same 
farre  of  traütlon  cicatrit-eK  in  the  cornea  or  in  the  kcIctu,  with  i«hich  thr  trxu- 
dates  are  connected,  are  drawn  etcndily  inward  (.V.  Fig,  100):  Iicdcc  the  de» 
pressiun  of  eimtrici'it  after  injiirie-s  or  opcmliona  is  always  to  l>e  coni^idi'red  a 
bad  omen  for  the  eiiur^ii«  «»f  the  disease.  The  traction  of  the  cxudaica  furlhcr- 
moro  cauaea  dctiichmcnl  of  the  retina  (r,  Fig.  100)  imd  often,  too,  detachment 
of  the  ciliary  pruetruwo  «rid  lvl-ii  of  iht-  clioriuid  (rA),  The  cavity  of  the  viire- 
uMs  is  reduced  to  a  sinull  !i]>aee  {<j)  lyiuf;  directly  behind  the  U-ns,  Tlie  ftjiacv 
beneath  the  retina  {»)  und  alwc  bem'atli  the  rlinrioid,  whert'v<T  detaclieil  (u).  i» 
DJU'd  with  an  iilbuminouH  tmiiHudiitinn  »iid  often  uImi  contain»  extmvaMttcd 
lilixid.  Ill  advanced  atrophy,  the  nclera  yS )  i»  thrown  into  folds  and  is  thick- 
ened in  epotN.  The  hull  of  cxiidiitc  not  infref)uent[y  becomes  n«ai()ed  later  on, 
and,  if  rbe  chonoid  han  {mrticipaf«d  in  the  prnn'-'M  of  exiidatiim,  the  whole  bark 
part  of  tile  eye  may  bv  occupied  by  a  elieU  of  buue.  The  optic  nerve  U  atrv- 
phicd  to  a  thin  stnind  i>f  coiinectivf  tittijue. 

69.  Etiology  of  Iritis  and  Cyelitis.— Iritia  ami  cyclitis  are  either 
primary  or  secondary  in  their  devtlopment  lu  the  tinjt  case,  the 
orij^iniil  ititc  nf  the  dii^cnse  ia  in  the  iris  nr  oilinry  body  itself;  in  the 
second  ease,  there  is  nti  uffcctton  of  neighboring  parts,  which  1)iw  been 
transmitted  to  the  iris  und  itio  ciliary  body  (e.  g.,  in  iritis  witli  ulcer 
of  the  cornea).  I'rimary  inflnmniation  of  the  iris  and  ciliary  bf>dy  as 
well  03  of  tho  uvea  in  gcnernl  is  caused  in  the  majority  of  engea  hy  a 
deep-seatcd  general  disease,  such  as  syphilis,  scrofuliL,  etc.  In  these 
cases  both  eyod  arc  frequently  nltented.  aUlioiigh  not  always  at  the  same 
lime.  Furthermorp,  niany  of  tlmae  eases  which  at  present  we  still  re- 
gartl  as  purely  IocjlI  inflammations  and  which,  hecaose  their  origin  ii 
unknnwri  to  ns,  we  designato  as  idiojiathic,  cerlninly  belong  in  the  same 
caWgory.  In  proportion  aa  our  knowlwlgo  of  the  ititerdependence  uf 
morbid  phenomena  increases,  tho  group  of  so-nallcd  idiopathic  in- 
namniatitjiis  af  the  nvea  will  melt  away.  Among  the  primary  iriüdes 
the  only  ones  of  iindoubtc<lly  local  naturo  are  traumatic  and  sympa- 
Uietic  iritis. 

We  may,  then-fore,  nhissifv  the  inflanimations  of  the  iris  and  the 
ciliary  borly  with  reference  to  their  etiology  acwirdlng  to  the  sub- 
joined scheme.  lu  it,  as  well  as  in  the  subsequent  description,  the 
oxprp8«ion  "iritis"  stands  for  the  sake  of  brevity  as  the  n'pnwenta- 
tive  vf  iritis,  cyclitis,  irido-cyclitis,  and  irido-churioditis — that  is,  fpj 
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uU   infljitninntions  which  predominantly  nffcct  the  anterior  j^art  of 
the  uvea: 


A.  Primary 

iritis. 


Iritis  in  con> 
»equcnce  of 
general  diä- ' 

eases. 


Iritis      as     n 
IcH-al  alTu«- 
lion. 
11.  SeconOarv  iritis. 


1.  Iritis  syphiliiica. 

2.  Iritis  Kcrufiilosa. 

3.  Iritia  tuberculosa. 

4.  Iritis  rheiimaticii. 

5.  Irilis  gonorrhoieiu 

6.  Iritis  in  acute  iurectioaadiBeasea. 

7.  Iritis  diiilu'tioa. 

S.  Iritis  idiopjithic«. 

£i.  Iriris  trannmtica. 

10.  Iritis  &yni|mthiea. 


-■I.  Primary  Iritis.—!.  Si/pfiilitie  /ri7(>.— Syphilis  is  by  far  the  mrwt 
frpqiiotit  cause  of  iriti*.  at  leiv-it  Imlf  of  uU  the  ctu*08  of  iritis  bi-ing  n^f- 
vrablr  to  it-  For  the  most  part,  it  is  acqirirrd  sypliilis  that  we  liavo  to 
do  with.  The  diagnüsis  of  syphilitic  iritis  is  very  ca^'  in  thoae  case» 
ill  which  the  chamctcriKtic  formation  of  nodules  (iritis  |mpiilo«a)  is 
presenL  The  nodules  have  a  yellowisli-red  color,  aro  of  tlic  size  of  a 
piD'i  bead  or  larger,  and  are  situated  either  on  the  ciliary  or  the  pupil- 
lary margin  of  iho  iris,  but  never  lietween  the  two  xones  in  the  mid- 
brndth  of  the  iris.  The  iiuilnleti  afterward  disappear  again  by  resorp- 
tion without  any  piiruleut  disiiilegrntion  taking  place.  At  the  places 
where  they  were  wlualed,  hrnml  and  solid  synet^hini  are  left,  and  there 
ia  often  ako  a  circumscribed  atrophy  of  iho  tissue  of  the  iris.  At 
other  times  no  distinct  nodules  are  found,  the«e  being  so  small  that 
Ihev  lie  concealed  within  the  tissue  of  the  iris,  Viut  »Mi'ral  portions  of 
the  pupillary  margin  are  greatly  ewoilen,  or  at  ail  events  there  are  un- 
asnnlly  broad  ayuechife  which  do  not  yield  to  atropine  (b.  Fig.  94). 
Fiutilly,  in  many  <'a*'s  irilis  syphilitica  present«  ahfolut«*ly  no  Charao- 
U'ristic  markfi;  tlie  diagnosis,  tlien,  can  be  certainty  establi^beil  only 
by  demonstrating  the  presence  of  By])hili9,  or  the  favorable  action  of 
antiiyphilitic  remedies. 

S>*philitic  iritis  generally  belongs  to  the  secondary  stage  of  syphilis. 
It  Riake^  itit  apiK^aratice  soon  afier  the  first  eruptions  upon  the  skin 
(macular  or  papular),  for  which  reason  w  may  compare  the  mxlules  in 
the  iris  to  papules  or  to  condylomata,  and  may  designate  the  iritis  as 
iritia  papulojw.  In  most  oases,  the  time  when  the  Iritis  firet  appears  is 
conipriBod  within  the  fir!>t  year  after  the  infectioti  hiut  Ijiken  place. 
More  rarely  the  iritis  breaks  out  in  ttie  later  stages  of  syphilis,  and  is 
then  not  a^^soctuted  with  the  formation  of  nodules.  In  exceptional 
casea,  however,  nodules  do  show  themselves  in  this  hite  form  also  and 
they  muat  then  be  regarded  lu  gntnmata  (iritis  gummosa).  These  are 
obaured  both  id  the  iris  and  the  clliarj  body.    They  may  attain  great 
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(jimengioiis,  break  througb  the  eovelopCB  uf  the  eyebull,  and  bring  about 
the  dcstrucLiöu  of  the  eve- 
Iritis  also  occurB  in  uunsequenct)  of  herediUtry  syphilis,  althongli  by 
no  meantt  as  frequently  as  after  acquired  »ypliili».  i*areuchymatoa« 
keratitis,  dependent  upou  hereditary  syphilid,  is  often  associated  with 
iritis.  Sometimes  it  Imppens  that  tho  triiiä  becomes,  eonijMtrativt-ly 
speaking,  very  conspictioiis,  while  the  keratitis  attuiiia  but  a  slight  de- 
gree of  prominence;  aud  there  may  eren  be  iritiä  without  any  keratitis 
whatever.  Iritis  due  to  hereditary  syphiÜM  is  a  diwiise  of  ehildhot«!  and 
youth,  while  iritis  reäultlng  from  acquired  syphliis  iä  usually  ubeierred 
only  ill  adults. 

Syphilitic  iritis  is  very  frequently  asytx^ialvd  with  diseases  of  the 
posterior  section  of  the  eye — that  is,  with  iritliitmimiion  of  tiie  uhorioid, 
nilitia,  aud  opttc  nerve.  Moreover,  it  diapluys  a  great  tendency  to 
reciiT. 

3.  Iritis  Scro/Nlom. — This  bears  in  it«  appearance  aud  course  mnch 
resemhhincc  to  iritis  due  to  hereditary  syphilia.  It  is  often  marked  by 
the  pn^senco  of  Iftrgo,  tardaceoiiä-looking  dcjtosits  or  by  lardaccous  cin- 
datioa  masses,  which  appear  to  grow  out  from  the  einus  of  ihc  cham- 
ber. It  is  found  in  the  ages  of  ohildlumd  and  youth  in  scrofulous  per- 
sona, and  also  in  those  äufTering  siuijily  from  ana'niin- 

3.  Iritii  Tnbercnlom. — See  §  74,  Tumors  of  the  Iris. 

4.  Iritis  Hhenmntica. — This  occurs  in  pf*raons  who  have  been  ill 
with  articulur  rheuuiutisin  (arthritic  rheurnuiiea).  It  is  the  (unn  of 
iritis  which  has  the  greatest  tendency  to  recur.  From  the  fact  that  in 
many  cases  the  recurrence-»  of  thft  iritis  ixiincide  with  recMirrences  of 
the  rheumatism  (attacks  nf  swullitig  in  the  indL%iduiil  joints),  the  oon> 
iiection  between  the  two  is  demonstrated.  Iritis  aJso  occurs  as  a  reenlt 
of  arthritis  ileftinnan«  and  artliritid  uriwi  [gout]. 

5.  Iritia  O'onorrkoiea  dertdops  in  those  cases  in  which  gonorrbo?! 
has  given  rise  to  a  general  infection.  I'his  httt«r  runs  a  conrsc  similar 
to  that  of  acute  articular  rlik'uniatisu),  but  generally  of  a  milder  char- 
acter. As  a  ginu'nd  thing  the  knee-joint  is  the  part  first  attacked  by 
inflammatioti.  which  may  afterward  migrate  to  the  other  joint«  also; 
associated  canliiw  cocnpltcationa  may  even  occur.  This  disease  is 
known  as  goimrrlKral  gimt  [rlieumatism j.  Iritis  docs  not  generally 
set  in  until  after  the  outbreak  of  the  arthritis,  hut  there  are  cases  in 
which  gonorrhu-a  causes  iriti«  alone  and  no  disease  uf  the  joints.  Jost 
as  the  gonorrlHi>al  lesion  of  the  joint«  is  very  similar  to  articular  rheu- 
matism, so  also  gonorrba>al  iritis  resembles  in  external  features  the 
rheumatic  variety.  Like  the  latter,  too,  il  very  frequently  exhibits  PO- 
currcncea,  with  which  is  fre<iuently  luisociiited  a  renewal  of  thedischorge 
from  the  urethra  or  a  return  of  swelling  in  the  affecteil  joints. 

G.  Iritis  in  Aculf  JtifrcÜüus  /finctiftes. — Among  these  relapsing 
fever  is  the  chief  one  iu   which   iritis  forms  a  fretpient  comphca- 
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inn.     It  is  ustiiillj  protracted  in  its  course»  but  ultimatcty  goes  on 
ft  core. 

7.  Iriii»  Diabttiea. — This  is  often  associated  with  copimis  exudation 
ito  tlie  unterior  chutnber  (liypopvoo),  bat  on  l)io  whole  runs  a  fuvor- 
>]e  coiirso  (Leber). 

1^70.  8.  JriiU  Idiupathiea. — Under  this  head  are  comprieed  those 

in  which  the  intlaniniution  apparently'  dovelopg  spontaueoutilv  iu 

ie  iris,  without  its  being  possibk^  to  make  oQt  the  pre&ence  of  any 

cttuse  (tranmutism,    et^.),  or   of   a  cun^titntioiml   atTertion.     In 

lany  caow  a  cold  is  charged  with  being  tliu  cause  of  the  iriiia,  but  in 

mod  instance«  llie  catiee  remains  obscure. 

Acult  idiopathic  iritis  is  generally  nnilutcral ;  it  attai-tcs  none  but 

adults,  And  those,  in  most  cases,  of  the  male  sei.     The  iris  of  the  adult 

man  is  much  more  prone  to  be  inBamed  than  is  the  iris  of  the  child. 

k)n  childhood,  therefore,  iritis  is  rare  anyway,  and  if  no  Im^al  imuse  (trau- 

^inatisni,  sympathetic  ophihatinio,  transntission  from  the  neighboring 

jmrts)  is  presuut,  the  existence  of  a  constitutional  affection  can  always 

,be  demonstrated. 

Chronic  idiopathic  iritis  generally  appears  ander  the  form  of  irido- 
•ioidilU  ekronica  (also  calle<I  iritis  serosa).  This  disi'asi?  is  ussoci- 
«ith  but  very  slight  symptoms  of  intlHiinnation ;  injection  of  the 
eye«  and  |iaiu  are  present  only  now  and  then,  and  with  but  little  iuten- 
nly  vheD  they  do  exist;  frequently  the  only  complaint  that  thepntients 
make  at  all  is  in  regan!  to  the  steadily  iiicn-aeiiigdisturbanf-i*  uf  vi&ion. 
Examination  of  the  eye  show!*  posterior  synechia.'  wlii(*li  slowly  increa.'e 
in  numbers  until  tinally  seclusion  of  the  pnpil  is  develo|>L'd.  Almost 
always  too  there  is  a  thin  membrane  present  in  the  pupil.  The  irii;  be* 
comes  atrophic  early,  and  afterward,  when  spclusion  of  the  pupil  de- 
velops, bulge«  forward  in  hump-shaped  projections.  Hypopyon  is  never 
present,  but  instead  there  are  very  frequently  line  deposits  which  point 

■to  the  inipliention  of  the  jKisterior  divisjou  of  the  uvea,  an  implication 
«rhich  alsomatiifeets  itself  through  the  presence  of  opacities  in  the  Tttre* 
Olia.  As  these  opiicitiesconciiiually  increasL'iu  uumbi*rand  the  vitreous 
at  Üie  same  time  becomes  litpietii'il,  the  latter  is  finally  converted  into 
an  opaque,  mucilaginous  liijuid.  Subsequently  opacity  of  the  lens  is 
added,  and  atruphy  of  the  chorioid  and  retina  sets  in.  The  interfer- 
ence with  vision  in  these  eyes  is,  therefore,  always  much  greater  than 
e  optical  obstructions  in  the  anterior  division  of  the  eye  (deposits, 
embrano  iu  the  pupil)  would  lead  one  to  exficet.  This  disease,  which 
ly  affects  all  parts  of  the  eyeball,  in  most  cases  terminates  in  coni- 
leu-  blindness.  In  consequence  of  the  seclusto  pupilla,  increase  of 
tcnMon  seta  in  with  hiindnejts  from  excavation  of  the  optic  nerve ;  after- 
Tard  the  eyeball  may  become  ectatic.  In  other  cases,  blindness  takes 
laee  uudt-r  iho  guise  of  a  gradually  developing  atrophy  of  the  eyeball ; 
eye  becomes  softer,  and  the  retina  undergoes  total  detachment. 
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Chronic  iriJo>cborioi<Iitis  almoat  al ways  atuicks  bulh  ujcs.  ft  rai 
80  slow  a  eoLU'se  thut  yeaT>>  \nüi^  before  cutiiplete  bliiidneäs  makes  i| 
apiwaracice.  It  ü  u  dltitiuse  ü(  uUvuuL-ed  etge^  and  is  unc  of  ilie  most 
fretjuBOl  eaiieea  of  incurable  blimlneiw  in  elderly  people,  especially  fe- 
malea.  Tbo  cauat-  uf  it  appeiirs  in  many  «ises  to  bo  seatc*!  in  bad  uu- 
trilive  condition«,  or  in  early  ccüsution  of  the  menses;  bui  very  often 
CHHCH  ucuur  in  patiunts  who,  apart  from  their  eye  trouble,  are  pto-fecüy 
healthy. 

9.  /nVw  Traitmaik-a. — The  cause«  of  this  are  tranmntiams  of  all 
kinds,  etipccially  if  perforation  of  the  eyeball  lias  taken  place,  and  par- 
ticularly if  a  fuix'ign  body  is  left  in  the  eye.  Opemtiona  n[Min  the  ey^ 
ball  are,  of  course,  to  be  counted  among  the  tnuiinatisms,  and  of  the« 
the  most  dangerous  ^^ith  regard  to  iritis  and  irido-eyclitis  are  the  cata- 
ract operations. 

The  iiido-cyclitig  that  follows  traumntisin  is  frequently  of  the  most 
iierions  nature«,  so  r.bat  atrnplvy  of  tlie  eyeball  speedily  ensues ;  iu  con- 
tnidiätinetian  to  irllid  due  lo  constitutional  causes,  which  eren  uhcn 
the  inllammation  is  a  violent  one  often  gets  well  without  leaving  auy 
ill  retiultfi  worth  mentioning. 

With  traumatic  iritis  and  irido-cyclitis  in  the  wider  9cn$c  of  au  in- 
flammation  produced  by  direct  injury  to  the  iris,  may  be  also  enumer- 
ated the  following  cases  :  Iritis  frequently  develops  when,  after  ojien- 
ing  tbo  lens  capsule,  the  niasaea  of  lens  matter  as  they  swell  come  into 
direct  contact  with  the  iris  and  press  ;H^inst  it.  The  same  is  the  case 
when  thero  is  prcjonire  nmde  upon  the  iiis  by  a  lens  which  is  oblirjnely 
placed  or  completely  dislocated.  Finally,  there  might  also  be  adduced 
in  this  connection  those  cases  in  %vhich  an  intra-ocnlnr  tumor  or 
Cysticercus  in  a  certain  stagi-  of  di>veli)piimnt  seta  np  a  violent  irido- 
cyclitis. 

The  exciting  cause  of  traumatic  iritis  in  cases  of  the  Rort  just 
adduced  may  be  of  throe  -inds:  eitlier  mechanical  injury  (traction, 
conttision),  chemical  irritation  (o.  g.,  in  the  case  of  contact  with  swollen 
portions  of  the  lens  or  iu  the  case  of  a  Cysticercus) ;  or,  finally,  infec- 
tion from  without.  The  liusL-named  cause  is  without  doubl  Ilie  most 
fre(pient. 

10.  Indo-Cj/cliti^St/mpit/hini.— When  Inflammation  litrAn-iod  from 
an  eye  siilTering  with  irido-cyelitia  over  to  ifie  other  side  and  attacks 
the  other  eye,  which  has  hitherto  been  sound,  the  disease  produced  in 
the  latter  is  dei^ignated  by  the  name  of  sympathetic  inflammation. 
This  inflamninlioD,  like  tho  primary  one,  mukeä  it«  appenrnnco  under 
the  guise  of  an  irido-cycHtis. 

In  the  majority  of  cases  iritis  sympatliif^a  is  precwled  by  a  prodro- 
mal stage.  Tho  patient  notieos  that  during  the  performance  of  fine 
work  he  is  suddenly  obliged  to  atop  because  the  work  grows  indistinct 
before  bis  eves ;  after  a  period  of  rest  be  is  again  able  to  continue  his 
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work.  Thia  interference  with  vision  is  caused  by  a  weaknetis  of  the 
nccommotlfttion.  Another  symptom  of  the  prodromal  stage  ifiseusitire- 
DMS  to  light^aad  also,  though  not  often,  violent  |iain,tlie  latter  appear- 
ing Boinctime&  at  a  portion  of  the  eye  which  is  »y  m  metrical  I  y  placed 
with  refurcnco  to  the  diseased  portion  of  the  other  eye.  These  «ymp- 
toms  are  alao  denoted  by  the  name  si/ntpalhettc  irritation.  They  may, 
in  rare  cases,  exist  fur  years  without  iutlammation  supervening.  In 
niDtt  cases,  however,  after  a  short  time  (from  a  few  days  to  a  few  weeks) 
tbey  paM  over  into  manifest  iiitliininiHlion. 

A'ifmpaiAfiic  inßitmmation  declare«  iteelf  by  a  development  of  the 
objeotive  symptoms  of  irido-cycHtis  together  with  aii  increase  of  the 
subjective  troubles  just  described.  Ciliary  injection,  contraction  of  the 
pupil,  discoloration  of  iIk  iri)f,and  the  formation  of  synechiteare  foiiud. 
Deposits  are  almost  never  wanting,  while,  on  the  other  hand,  hypopyon 
is  not  ordinarily  present.  Minute  opacities  show  themselves  in  the 
vitrvous.  Tliese  changes  sometimes  set  in  insidiouftly,  sonieiimcs  siid- 
deuly  with  great  photophobia  and  considerable  pain.  In  the  severest 
cases  the  ver}*  first  attack  of  inllammatJon  induces  annular  or  total  pos- 
terior synechia  and  occluKJon  of  the  pupil;  in  1(»(8  severe  cases  it  is 
ponible,  with  suitable  treatment,  to  effect  after  many  weeks  the  disap- 
pMnnue  of  the  intlamniation,  although  a  number  of  Hyitechia;  are  left 
bdiind.  Uu fortunately,  afti-'r  an  interval  during  wliicb  the  cure  is  ap- 
pArentty  complete,  a  recurrence  of  the  intUmmation  almost  tuvariably 
seta  in.  Uy  reason  of  this  and  subsequent  recurrences  tlie  eye  at  length 
is  destroyed,  either  as  tho  result  of  increase  of  tension  (dno  to  scclusio 
pnpillR)  or  of  a  slowly  developing  atrophy.  Those  cases  are  to  be 
classed  as  the  exceptions  which  run  so  favorable  a  course  that  the 
piiticni  geu  off  with  a  «ingle  attack  of  inflammation,  and  retains  an 
eye  with  serviceable  sight. 

ThB  affection  of  theßrst  ei/e,  which  gives  rise  to  a  sympathetic  in- 
flammation, is  always  an  iridu-cyelitis,  and  is,  in  fact,  almost  without 
exception,  an  irido-cyclitis  tniuniatica,  due  to  a  penetrating  injury  of 
tlie  eyebalt  All  cases  of  traumatic  irido-cyclitis  are  not  e<|uidly  fraught 
with  peril  for  the  second  eye.  I'o  Ik  regarded  as  {wrticularly  danger- 
ous are :  (1)  Those  cases  in  which  the  injury  has  affected  the  region  of 
the  ciliary  body,  and  particulurly  if  it  has  left  the  iris  or  the  ciliary 
body  incarcerated  in  the  cicatrix.  For  this  reason,  unsuccessful  cases 
of  Uraafe'a  cataract  operation  have  become  a  freqneut  cause  of  sympa- 
thetic inflammatioQ.  (i)  Cases  in  which  a  foreign  body  has  been  left 
in  the  eye. 

The  poiui  of  time  at  which  the  great<>«t  danger  of  the  transmission 
of  tho  inflammation  exists  is  when  the  irido.cy(*litis  tu  the  injured  eye 
is  at  ita  height  Uence  sympathetic  inlliimmation  makes  its  appear- 
ODOO,  in  nioit  ooseo,  from  four  to  eight  woekH  aftor  tho  injury  to  the 
ivo  baa  taken  place.    Later  than  this,  when  tho  traumatic  irido- 


314 


DISKA8BS  OP  TBE    ETB. 


CTclitis  ha«  snbsided  and  the  eye  has  fallen  »  prey  to  atrophy,  there 
DCC'd  be  geiiernlly  no  rciir  of  symputhetic  innimimiitioa  so  loDg  ns  the 
atrophic  eye  is  free  from  iuflutimmtioii  hthI  is  not  pniuftil,  either  spoa* 
tancously  nr  to  the  touch.    The  danger  for  the  other  eye  does  not  de- 
velop ogiiin    until    the  ittrophti!  eye    hecnmes  ouce  more  the  eeat  of  in- 
fUmmaiion  iiinj  ol  jiaiii — an  evwnt  which,  to  be  sure,  very  fre(]iientiy 
occurs.    The  most  usual  cauae  for  these  recurring  attacks  of  inflara* 
mntion  is  the  persistent  pieeeuce  of  u  foreign  body  iu  the  eye  or  ihe 
continual  ülirinking  ami  iiltituute  ui^HJUcatiun  of  the  exudalvs.     In  tbii'^ 
way  an  eye  which  liuB  been  carried  for  muny  years  in  an  atrojihic  stota' 
urithotit  causing  trouble  oaay  suddenly  become  the  cause  of  a  symp«- 
thetic  inflammation.     While,  therefore,  the  miuimum  period  for  tbo: 
derclopnient  of  Kytn)iiithetic  irido-cvclitis  is  a  "few  weeks  (the  shortestj 
poriwi    hitlicrto   ubsiTVcd  is  ten  days),  no  limits  can  be  set  to  th«rj 
maximum  perind ;  sympathetic  inflammation  lias  been  seen  to  appear 
forty  yewrs  and  »tore  after  the  injury  of  tho  first  eye.     An  eye  which 
has  been  destruyed  in  eonserfueiice  uf  injury  is  therefore  a  constant 
aource  of  danger  to  the  utlicr  eye. 

It  is  not  neceBsary  for  the  injured  eyo  to  be  perfectly  blind  for  it 
to  excite  svmpHthelic  innHitimiitiun.  Ciif<cs  oecur  in  which  tho  eye  ha«j 
retained  a  remnant  of  visinil  power  after  ttie  injury  and  the  irido--^ 
cyclitis  following  it,  and  has  yet  giren  rise  to  sympathetic  inflammation. 
Id  that  case  it  rauy  happen  that  the  sympathetJCülly  affected  eye  un- 
dergoes complete  destruction,  while  the  injured  eye  ii  still  used  to 
seo  with. 

It  is  important  to  know — esperially  with  reference  to  prognosis  and 
treatment — under  whut  conditions  sympathetic  iuflammatiun  of  the 
second  eye  occurs  only  aa  a  rare  exception,  and  hence  is  generally  not 
to  be  apprehended.  These  conditions  arc  :  I.  Phthisis  cornea;,  due  to 
Kiippiimtionof  the  cornea  Rafter  ulcus  ser|)ciis,  iicut«btonnorrh(na,ctc.). 
Z.  .Sttiphyloma  of  the  cornea.  3.  (rluucoma  nbsolutum.  4.  Phthisis 
bulbi  after  panophihahnitiä. 

In  what  way  does  the  Irnnnfer  of  the  itiflanimntiori  from  one  eye  to 
the  other  twke  place?  This  qnestion  has  not,  up  to  this  time,  been 
defloitely  decided.  Mackenzie  was  the  first  to  direct  tho  attention  of 
phymcinns  to  the  dependence  of  the  inflammation  of  tho  soi-iind  evftJ 
upon  that  of  tho  first-  His  idea  of  the  method  of  transmission  wi 
that  the  inlhimmation  ma.le  its  way  backward  aloflg  tho  optic  nerve 
and  passed  orer  along  the  oliiasm  to  the  optic  nerve  of  the  other  side, 
in  which  it  tniveled  forward.  Tliis  explanation  wna  afterwai-d  given 
up,  because  the  iuHammation  in  the  second  eye  made  its  appearance, 
not  under  the  guise  of  an  ojitic  neuritis,  but  nndcr  that  of  an  irido- 
cyclitis. Then,  as  the  uvea  is  supplied  by  the  ciliary  nerves,  tho  path 
of  transmission  was  regarded  as  being  in  them.  The  ciliary  nerves 
the  two  sides  are  not  curiuected  with  each  other  directly,  as  is  tho 
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the  optic  tifirree  througli  tho  rliiasm  ;  lienoe  the  transniiBsion  of 
inmtioa  in  this  oase  «in  uoi  bo  conceivod  of  as  »  ilirwt  oue.  On 
the  coDtrarv,  we  should  have  tu  assum«  that  the  ciliary  nerrcs  starting 
from  the  tuflumed  eye  cause  an  iiritutiou  in  iho  norvo  conter,  which  ie 
tnindniitted  like  u  reflex  to  tlie  ciliary  ucrvea  of  the  other  eiilt}  aad  to 
their  t«ruiinali()n  in  tho  eye. 

»Recently  many  (Ijebor,  Dciitechmann,  and  othüri»)  hnve  retiirncil  to 
the  old  theory  of  trau^misaion  through  the  optic  ncrvci).  It  isj-npposcd 
that,  throngh  the  injury  of  one  eye,  micro-orgauii<[U6  are  introduced 
into  it  and  multiply  there.  Then  they  are  ttiipposüd  to  travel  along 
the  optic  nerve  and  'us  sheaths  from  one  eye  acrosä  lo  the  other  and  lo 

■excite  inflammation  in  the  latter. 
ß.  Secoadary  Iritis  and  Irido^jcUtls  are  the  rarictieH  which  develop 
through  transfer  of  influuimution  from  neighboring  organs  to  the  Iris 
and  ciliary  body,  luflamuiatious  of  the  cornea  arc  tho  lesions  that 
tno«t  frequently  give  rii>e  lo  it;  above  alt  the  snjipumtive  keratides, 
whirh  are  rery  frequently  imlei'il  (■(iinplii-sited  with  iritis.     Of  the  ra« 

trirties  of  scjeritis,  it  is  the  deep  form  that  lead»  to  inflaraination  of  tlie 
iria  and  the  ciliary  body.  More  rarely,  inflammatione  )>uss  forward 
from  the  püst^Tior  sectiun  of  the  eye  to  tho  irin.  Ainnng'  conditions 
that  produce  thia  result  are  choiioiditiä  und  detachment  of  the  retina. 
The  iritidea  thus  produced  are  usually  of  a  lighter  sort  or  are  chronic, 
insidious  forma.  Finally,  we  may  tAw  put  down  under  tho  head  of  sec- 
ondary iritis  the  cases  of  iritis  traimiaticis  already  adduced,  in  which 
ttie  iris  is  not  ufToctetl  by  direct  tninnuUii^m,  as  the  iritis  due  to  swell- 
of  the  lens,  to  luxation  of  the  lens,  to  iulra-ocnlar  ttiiuor?,  to  cysti- 
18,  etc. 

That  fnnn  of  tjffi&ilitir  iriti»  wlnt-h  b  aiiMiciHlfd  wi(|i  llie  fornintion  of 
,  Dodulo«  is  frenemlly  depignnlvd  uthUt  the  n«me  of  iritis  giiiinnofi«.  For  it  wag 
ILclicTfd  thul  tlinte  oudulnr  vxudiiteM  weri?  ni'O-^niirilf  to  hv  rrgnrdid  n«  giimniy 
tiliimon  on  acrntinl  of  tlicir  fihirjilv  rirc;uinr>cril)c>d  form,  which  gives  thtim  nonie- 

time«  Jufft  ihc  a|i|i«nrAncc  of  tintiill  nropliunia.  If  we  agre^l  to  Itii«  view  wf 
fahould  have  to  ancribc  till*  form  a(  BVpliilitie  iritis  lu  tlie  tiTliary  Htiige  of 
'•>-phili4,  wliii'fi  U  H]M-rinllv  rliarwrlcrizw!  bj  cin-uiiiMTÜM-d  (•xiidnlt-a  (^unimata) 

n-»L-ni)iling  nrw  fiinnatiiini*.      Rut  in  kd  doitifr  wr  ühould  be  coDtradiciiu«;  cliiii- 

oil  ob»or ration,  which  show*  thiit  iriti«  with  tin.*  rrtmiiition  of  nwlulcn  ulwavs 
Jiocnire  siniullnnriiiixly  with  the  symplonis  of  tlie  wettndtiry  stiigc.  We  lire  hence 
[jiutUied  in  eontpariu^tlie  nodulei«  in  the  iri^nilhthc  pHpulpRtind  caodylomata, 
[which  aim  belong  lo  ihi»  stRj^e,  »ml  in  d(-)<i^niHtin(;  lite  iritis  as  iriiix  ^Mpulosn 
lor  cond^lorojitosn  (IS'idilcr).  Anollu-r  iiriiuim'tit  ftpiint«  the  gummy  natnre  of 
llh*  iiodulc*  ID  Ibe  iris  is  Ihc  fact  th.it  they  iiovir  bri:-nk  down  nor  nuppiirato,  as 

^mniata  an>  apt  In  do.     True  gumtnatn  of  Ibe  iris  do  exist,  liowcver,  but  they 

an:  eAtn-mrly  rare, 

Ap«irt  from  it'«  pbysicnl  »iffTiK  the  diaf^n«]«  of  «yphiUtic  iritis  will,  of  coiure, 
,  alway«  have  to  t>e  h(i.<e<1  itftnn  the  hint/iry  nf  the  rasi-  ur  ii|k>ii  the  dctiionittnlion  of 
[the  pretietire  of  sTphitisinlbc  patient.  Hut  nhmdd  we  enll  evi'ry  iritis  whiehlms 
InixÄvncterislic  marks  »ypliUilic,  «imply  Ijccou&c  it  occurs  in  a  syphilitic  person? 
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In  the  majority  of  cimr»,  to  li«  eure,  w  eliould  tic  ri^lit,  sinre  »ypliilisK  in  fftct, 
thfi  uiut^t  fruqiR'Ht  caüiw  uf  irittit:  but  ^till  u  ityptulilk:  (Kitimit  uui>  alM>  acquiiv 
UD  iritis  from  unj  otlii.-rcitui'e  uhalevtr.  Id  iIu-  tiluencc  of  ottitT^uiiK-n,  the  in- 
dication in  RVcry  caMc  in  tu  itiitiiite  un  HntiH^pliilitic:  treutniütit.  Tiiia  will,  in 
mtint  cHsvs,  cause  rupiJ  iiuproveineiit  in  iHtl»  of  sypliilitic  origin,  while  oltier 
kinds  of  cväen  arc  but  Jittic-  ur  uut  »I  ul]  ufr(!C'li'd ;  from  which  fact  a  cuucluMun 
ma;  be  dmwn  a»  to  thennurve  of  the  iritis.  The  effi^ct  of  natiNy]ihilitic  tivat- 
mcnt  in  nlno  of  astiistAncc  Id  maltiDg  the  diagnogU  la  those  ctaci  in  which  wn 
are  in  rkniht  an  to  whethiT  a  niKliilu  in  the;  im  ifi  of  syphilitic  tuituru  or  nituft 
liv  ^e^1l^lcd  a»  a.  new  furrnuttun  (Mireuma,  tulKrcltr). 

Syphilitic  irili»  »Lso  occurs  during  iDtra-utcrine  life;  the  ciiildren  then  contc 
into  the  wurld  wich  thi'  ri'midnH  of  it,  hucIi  tin  Hynerl)i)i>,  occlutöun  of  tht  puj>il. 
ütrupliy  r>f  the  iris,  and  even  atrophy  uf  thi:  f,vi-tiall. 

Aa  «.-(jiirdB  Ibc  i/cwV  in/rrtiV«»  tttt^iw*.  wc  find  that,  if  wc  except  nrlniÄingi 
fever,  they  only  i.'\n'|iilo»iiIly  j;ivc  rise  to  iritis.  Wc  arv  «o|uainiud  wlih  c»«t 
of  iritis  followißf;  pneiimnniii,  intuniiittc^nt  fever,  typhtm,  influi^nza,  variola,  eiy- 
hipdaii,  and  muniiH.  The  iritis,  moreover,  that  sometimes  accomiKiiiie«  herpoi, 
KOiitcr,  should  proliiiMy  l»e  put  down  under  thin  bend. 

Of  ihL-  chronic  disease!«.  1  hiive  m'i^u  koi*^''"!  hIoimmti»  eoinctinieH  Rci-i»ni|iiuiivd 
by  u  severe  irido-cyclitls ;  and  by  mitny  cbrouic  ut'plmti»  i»  adduCMl  «»  a  CAUse 
of  irllig. 

8otue  few  canes  are  kiiuw  n  in  w  hich  u  trunitienl  iritis  with  hypopyon  recurred 
rej^iilnrly  with  the  menses  in  women. 

SympäTiibtic  OpiiTriAi.uiA, — The  symptoms  nf  »^ijijtathftir  irriintion  which 
genenilty  pn;eede  the  iullrinimiition  arc  rcgurded  by  luuny  tu  Homethiug  entirely 
different  from  thi'  lutter  und  hevitig  no  connection  uith  il.  Thvy  »re  thoughU^^ 
to  be  prnduccil  thrcmtfli  (he  eiliury  nerves,  uhile  iht-  tniiiitin iritAion  of  the  inflDHl-^^H 
mutiuii  itskv«  jilnce  thrnißli  tiie  optic  nerves.  It  is  addiiceil  n.s  a  proof  of  the 
»uteiitiiU  dllTcrence  between  irritation  and  inänmmation  that  the  former  ia  cer- 
tainly iirid  ]iprin;in(Titly  rnlifv*'(l  by  tin?  eiincU'iiliim  ttf  the  eve  uriffinnlly  af- 
fected, wliik-  this  ojieratiun  i»  |iuwerleM;  a^iinüt  i^ympalheticintlnnitnation.  Ün 
the  other  band,  it  citn  not  be  denied  that  in  very  tn&ny  Cfitte«  the  K^-niptunui  of 
inflammntioti  develop  sn  grwiiially  luid  imperceptibly  from  the  sj-mplomi»  of 
aytupatiieti'C  irrituli>i)n  that  n»  »harii  line  ftf  tliKtincttim  can  he  drawn  between 
thn  two,  and  the  intltinimaliou  appear»  only  in  the  light  of  an  exacerbation  of 
the  prodromal  irriiitioii. 

It  is  KUpposrd  thiit  the  itynipatlietic  difienM'  niny  apjie.-;r  not  only  in  the  form 
of  an  irido-cynliiw,  biu  also  under  »one  other  guise.  The  grertteKt  variety  of 
affection*«  have  bcpn  dt'*cribed  a«  «ym]>!ithcttc,  Amouj^  non-iflflamFuatory  alTeo- 
tUiD»,  cases  of  imnilyMtK  of  ueeominmliition,  of  atnblyn|fia,  and  of  blcpharoHpasni 
hare  been  adduced  M  fynipnihctic;  itmon^  iiiHQmnialory  afFection^  iu  (he  pos- 
terior division  of  the  eye,  neuritis,  rhorioidttts,  and  glaucoma;  and  in  the  an- 
terior  division  of  the  eye.  poiijiiiiciiviiis  and  kemlitis.  Most  of  Ihc!<e  necoiinta 
are  to  lie  rweived  with  great  caution,  bccnuite  oWirvcr»  have  often  jfone  too  far 
in  taking  the  eympnthetic  nniure  of  tlie  dixense  for  jifrnnted.  The  fact  that  an 
eyn  1ms  been  dtstroyed  through  traumatism  by  no  nietins  juxtifl»«  iia  in  re^^rd- 
iD]f,  without  further  proof,  any  subüerpient  disease  of  the  other  eye  m  Kvnipa- 
thetie.  This  aflsumplion  should  he  made  only  when  such  dis/>ase  pre«enlfl  the 
chamrteristir  rlinind  picture  of  sympathetic  irid(M?ycliti».  or  when,  u|ion  the 
enucleation  of  Ihi'  eye  lirst  diseiised,  the  »yraptoms  in  the  »econd  eye  recede  too 
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rvpl'lly  tti  he  nccountecl  for  upon  any  otlK-r  assuinptioo  than  tlint  tlic  affectloD 
i>(  tbc  M-cond  vyv  w«s  cuu«ed  b^'  Itiut  uf  (In*  tirst.  TIiü  uunverst-  of  Ulis  inference 
dot»  Dot  hold  goiMl— thiit  U,  the  fact  that  cnticlcutiou  of  the  ßrst  eye  iloce  ont 
LofluMWe  the  course  uf  lhfdl»eiwe  tn  ihi-M'i-uud  itiuuur};i)uii'»t  n^uiii^t  the  i^ynt- 
pntlictic  Dnture  uf  thr  Ii-niun;  tnduitd,  it  is  a  wi-ll-establishrd  fnct  thai  when 
«ympstUetic  ophthulmia  ba«  once  brokeu  out,  eDUclcatiou  of  the  eye  lint  dih- 
rsavd  la  nut  gi-ncrallr  ubic  lu  cbiüm?  much  cUangc. 

Cflti  nu  iridu-cyclitiHof  mm-tntumittie  origin  be  traiiiunitlcd  tu  tliu  other cjef 
We  vtry  often  »ee  irido-cjt'clilis  derelop  )'i>o[itanei>U!»lv  6rt«t  in  one  eye,  llien  iii 

other.     But  wp  must  nm  tbereforü  at  oure  conclude  tbut  the  iti äutntnat ion 

been  tmiiüinitlüd  from  one  eye  to  the  utiier.  It  may  be  tlmt  wr  huve  to  do 
with  a  deeply  »eafed  common  cau^,  ffenenill>'  of  cotiFlitiiuoiial  unlure,  whieli 
makes  it'iclf  felt  finrt  upun  one  eye,  then  upon  the  other.  Nevertheless),  un- 
dtiubljrd  nu^tts  of  Kjtnpalhetic  intlumnialion  huvv  si-")  Ih-cii  obserred  without  nnj 
uileccdent  tnuiDuitifin  or  perforation  of  ihe  eiivtlope^  of  the  ej'cbull.  la  thiit 
mtegorr  belong  the  instnntv»  of  irido-eyrlitis  in  the  cune  of  intrii-oculur  tumor 
■lui  nf  cyolicennw,  in  whicti  the  luvwnce  of  a  eonxtiluttona!  disonler  as  (he 
common  cmue  of  the  diM.aw  of  Hi«  two  ejes  ciin  be  vxcludi-'d.  The  fiict  de- 
WTve»  mention  that  the  wenrin^f  of  an  arliltciiil  eye  over  an  atrophic  Rlump  mny 
be  tlMMOurcv  of  BymiMiibi'tic  ioHiuiimiitiuii  through  the  irritutiun  which  it  ciititeN. 

lo  RgBTd  to  the  mtthwl  0/  irttutmiativH  of  the  itiflammatioti,  the  view  that  it 
u!kv*  place  bj  the  way  of  the  optic  uervesi  i*  chiefly  l»ft»ed  upon  the  experl- 
nwmU  of  OeulsrJitnann.  In  nnimaK  it  in  not  poiwible  to  excite  by  the  injury  of 
one  eye  a  cymiiathetic  iaflaiuiii.it ion  in  the  other.  Hence  Deutschuiaun  has  em- 
ployed another  method,  namely.  Ilic  injection  of  cultivations  of  fungi  (cspeciully 
of  the  «tAphyhiuoccua)  either  into  the  eye  itself  or  iH'nenth  thw  sheatli  of  the 
optic  iMTve.  He  found  timt  the  rtin>;i  tnivek-d  fnim  the  Nitc  of  injection  aloof^ 
the  optic  nerve»  to  the  bt^iu.  At  the  base  of  the  bmin  they  made  their  way  to 
the  optic  nerve  of  the  other  side,  nnil  pB-ssed  down  upon  thtf«  to  this  eye.  Hen* 
they  art  up  an  inllnmmalion  in  the  form  of  11  ueiintis  of  the  intrs-ueular  end  of 
nerve,  and  xvilh  thi».  in  one  or  two  caneft,  an  irido-cyclillA  wa»  ih- 
Tho  animals,  moreover,  »[M-edily  jietixlteil  from  general  infection. 
the  infliinmtatiou  which  Dputnehmuim  |irodiiii  d  in  Ihi»  way  in  Ihe 
■eoood  eye  it>  idi-nticiii  with  pynii>alhetic  intl::.ti;nj!ition  in  muD  ha^  not  yet,  to  be 
•ore,  been  cenainly  .-«tnhlij.lied. 

71.  TraatmeLt  of  Iritis  and  Cyclitis.— In  every  ca«  of  iritis  and 
rvclitis  it  is  incittulH-nt  iipoii  u»,  on  t)ii-  mip  liautl,  to  combat  Ihu  local 
■Ttnptotna  {indicdtio  morbi) ;  oti  the  other,  to  rtuiorc  the  causes  lyiug 
at  their  fonndiitiou  {imlicatio  aiutmlia).  lu  those  case«  in  which  an 
viiologir^l  fiu^tor  is  itol  dottion^tmble,  we  are  ttiruivn  back  solely  upon 

pymptnmatic  treatment. 

1.  Stjmplnmatir  Tn-otme-ut, — .atropine  is  the  most  iinj>ortaTit  rem- 
««It  in  iritis.  Inasmuch  as  it  contracts  the  iris,  it  necessarily  dimin- 
isbca  the  amount  of  blood  in  iiB  Te»>eU,  and  hence  directly  counteniclB 
the  hyperemia.  By  paralyzing  tho  »phincter  it  fultitls  a  i>econd  indi- 
mtion  which  rcqiiire^  every  inflatneil  organ  to  be  put  nt  rest ;  the  coii- 
üiant  t«-and-fro  movement  of  the  pupil  iä  completely  arrested  by 
atropine.    The  third  action  of  atropine  cons^istä  in  '\\&  rupturing  poste- 
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rior  synecliisc  wliich  already  exist  anJ  in  \ia  counteracting  the  forma- 
tion of  new  ones,  through  the  dilatation  of  the  pupil  tlmt  it  cuusc«. 
The  amount  of  atropine  administered  must  bo  carefully  regulat^sl 
according  to  the  degree  of  the  intcneity  of  the  iritis.  During  the 
]ir-rio!l  of  increase  of  the  iuBammation  it  is  asually  diQicuIt  to  ottuin 
ditatuLitin  uf  the  pupil,  becniise  a  spasm  of  tho  aphincter  exists.  In 
this  case  wc  must  iuatill  atropine  several  times  a  day.  If  this  does  no 
good,  ire  plnoo  a  little  granule  of  atropine  in  substance  in  the  conjunc- 
tival siw.  (for  tho  necessary  precautions,  see  page  27ti);  this  is  better 
than  to  iustilj  tbo  solution  t«o  frequently,  by  doing  which  irritation  of 
the  conjunctiva  (atropine  catarrh)  is  readily  eet  up'  IJy  the  simnl- 
taneous  eniplnynicnt  of  cocaino  the  aetion  of  atropine  may  be  height- 
ened. Ubcn  the  inflammation  is  abating,  iitropinc  is  simply  instilled 
often  enough  to  keep  tho  pupil  constantly  dilated. 

In  casey  of  irido-cycliits  in  which  the  iniplicalion  of  the  ciliary  body 
is  particularly  prominent,  and  also  in  cases  of  pure  cyclitis,  atropine 
is  not  always  well  borne.  For,  in  proportion  as  the  iris  becomes  nar- 
mwer  and  it*  vcftiid«  «an  contain  less  hlocd,  the  veaaels  of  the  ciliary 
body  are  orerdistended,  since  they  hare  to  take  up  the  blood  which 
finds  no  lodgment  in  the  iris.  Hence,  in  such  cases,  we  must  be  very 
cjuitious  in  the  use  of  atri)ptiii',  and  iiiiist  suspend  it  whenever  we  (ind 
that  the  jmin  iiiL-reiities  after  tfie  iuätillatioii.  So  alüo.  when  an  irido* 
cyclitiä  is  combined  with  elevacioti  of  tension,  the  atropine  must  be 
stopped  and,  if  ncceseary,  n-jjlnced  by  a  miotic. 

In  violent  inltammaiion,  moist  warm  eompresses  or  poultices  afford 
the  beat  results,  especially  for  the  reiief  uf  pain.  Cold  compresses  »re 
generally  not  well  borne,  and  are  suitable  only  for  recent  cases  of  traa- 
matic  iritis. 

Kstcrisive  bloodletting  by  means  of  six  to  ten  leeches  applied  to  the 
temple,  or  by  a  Hcurtelouji's  artilicial  leech,  may  very  greatly  diminish 
l)ie  intlammatory  symptoms  in  the  bad  casos;  not  infrequently  directly 
after  suc-li  a  bliiodlctting  the  pupil  for  the  first  timo  yields  t^i  tho  action 
of  atropine,  while  before  this  it  had  remained  in  a  constant  sljite  of 
spasmodic  contraction. 

If  the  disease  lasts  a  long  time,  the  bloodletting  mar,  if  needed,  be 
repeit«d  once  or  twice.  The  production  of  profuse  diaphoresis  often 
has  a  very  raarkeJ  effect  (see  page  283). 

OperntivK  pnirrilur^s  nre.  for  the  most  part  indicated  more  in  the 
sequcta*  of  iritis  than  in  recent  inflammation.  Paracentesis  is  per- 
formpd  whenever  increase  of  tension  set»  in.  It  may  also  be  tried  in 
CHses  of  lnng-pt«rsiminj;  inflainnmtinn  which  will  not  yield  to  i>(her 
remedies.  As  the  aqueous  escapes,  the  deposits  upon  the  cornea  are 
often  washed  out  with  it,  and  their  e5ca)>e  can  be  facilitated  by  rubbing 
the  corni'fl ;  but  the  removal  of  such  di-pnsits  is  not  the  jini|>er  aim  of 
puracuutcsis.     Iridcotoniy  is  performed,  but  not  white  inüummatioa 
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ptiU  txiKt«,  save  in  tery  piowplioiml  oiiws,  hiiicp  if  vo  |>rrform  it  then 
ik(*  .should  have  roiuon  to  feiir  Llmt  tliu  ix^wly  iitHtlo  {lupil  would  Uv  (.'tosccl 
up  ug^ia  owing  to  a  continuance  of  the  exudative  process.  Hence  wo 
uniltTlakp  an  iriclectoniyoiilr  when  wnare  cnm|H*llt>d  to  do  tiu  Iweauiie  of 
tb«>  dfjvcl  up  merit  of  an  !iicrfust<  (if  tt-nHion,  or  aa  a  ludt  rtsurt  in  onl<?r  to 
P  end  to  the  iritis  when  all  other  Dii'ana  have  failed.  Otherwise 
Mt  until  the  influiiimat.it>ii  huit  run  tiH  i.Miiinte,  and  thv.n  perform  an 
irideotom),  either  bceaii.st?  a  swilusio  or  ouclusiu  pupilla*  has  developed, 
or  OS  a  prophylactic  in  relap!>lng  iritis  to  prevent  further  recurrences. 
Aud,  in  fact,  in  many  ciises,  an  end  is  put  once  and  for  all  to  reciir- 
rvncM  by  Uiis  mean»;  in  other  cases^  however,  this  euccessful  result 
fails  to  occur. 

A  projwr  Tetfulatwn  ofthv  ruoi/f  nf  Ij'/n  in  iritis  requires  first  of  all 
prolvctiou  from  the  light,  not  only  on  acconnt  of  the  photophobia  that 
it  gcnorally  preseut,  but  also  because  liglit  excites  the  pupil  to  cotitrac* 
tion.  Fur  the  latter  reason  the  protection  »gainst  light  must  be  applied 
to  both  eyes,  liuce  with  the  rontracticjii  of  the  pupil  of  one  eye  that  of 
the  other  also  tends  to  contract.  The  patient  is  kept  in  a  moderately 
darkened  room,  or  is  made  to  wear  dark  goggles.  This  is  better  than  a 
bandage,  wliieh  It  wuuhl  he  ditTieult  to  apply  to  both  eyes.  The  patient 
should  be  moderate  in  eating  and  drinking,  and  should  abstain  from 
ttpirituons  bcTersgee.  Care  should  h1)«o  be  taken  to  secure  bodily  leet 
by  the  avoidance  of  all  physical  exertion  aud  iu  severe  cases  by  rest  in 
bod.  The  healthy  eye  sliouhl  not  b«  strained  by  reading,  etc  More- 
onT,  it  in  imporlmit  t«  see  that  the  bowels  move  easily. 

i.  ('auMl  Indication. — Witli  reference  to  the  etiological  factor, 
nyphiUlic  iriti*  gives  the  moot  favorable  ]irogno«is,  since  it  geiiendly 
yields  pntmptiy  to  an  energetii;  antisyphililio  treiitnienL  'I'he  chief 
requisite  here  is  promptness  of  action,  (<iiice  we  are  dealing  with  a  Ie$ion 
in  which  a  few  days  may  prciliice  great  and  hiKting  damage  (by  the 
formation  of  aseclnsionr  oeclnsio  pupiilie).  Hence  nierenry  is  selected, 
and  this  is  best  ap)>liod  in  the  form  of  innnction  (two  to  four  grammes 
of  blue  ointment  l>ctng  rubbed  in  daily).  The  inunctions  should  be 
kept  Up  until  the  diseased  eye  bna  become  perfectly  free  from  discolor- 
ation and  then  potassium  iodide  (up  to  three  grammes  i  day)  may  be 
used  for  after-treatment.  In  iritis  due  to  hereditary  syphlHe  le» 
valne  is  attributed  to  specific  antisyphilitic  treatment  and  more  to  the 
strengthening  of  the  organism  us  a  whole. 

In  iViVm  rheumntica  findium  salicylate  is  administered,  although 
not  always  with  success.  This  drug  also  does  pood  service  soirtetinies 
in  other  forms  of  iritis,  eiipin-ially  in  iritis  gonorrhoica  and  iritis  dia- 
betica. In  the  former  variety  I  have  also  employed  with  advantage 
the  oil  of  ganltberia  (fifteen  drops  per  diem  in  capsules). 

Id  iritis  trntmiafira  the  causal  factor  is  first  of  all  to  be  eliminated, 
in  caae  it  still  continues  to  act.    Foreign  bodie«  are  to  be  removed 
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from  the  iris;  portions  of  the  iris  that  are  much  contused  or  arc  in- 
carcerat«d  are  to  be  excised.  A  swelling  or  luxated  lou»  caustug  ihtis 
must  b«  removed  from  the  eve.  To  coa^but  the  inAammation  of  thu 
iris,  iced  cooipreMpa  are  employed  in  very  recent  caaes  in  addition  Ui 
the  atropine.  With  rettpect  to  those  Iratimiitic  irilides  which  follow  an 
operation,  the  ciost  important  part  belongs  to  prophylaxis.  Thifl  con- 
Bisb)  in  »triet  aiitiäep»iä  during  the  operation;  and, at«  a  mutter  of  facu 
«nee  tUia  haa  been  employeU  euch  iritideä  liave  beoome  much  mor« 
rare. 

/rido-rtfcliti's  stpnpnthicay  too,  is  very  amenable  to  prophvlaxis,  while, 
when  it  \\m  oucc  broken  out,  it  often  resists  treatment  uf  every  kind. 

[n]  The  only  certain  prophylactic  irealtnent  of  sympathetic  inflam- 
niatiiin  conülata  in  enucleation  of  the  eye  which  might  gire  rise  to 
it.  This  is  the  case  in  every  eye  which  bus  been  made  blind  by  injury 
and  lit  painful  cither  spontaneously  or  upon  pre&sore.  31ost  emphuii- 
cally  requiring  enucleation  are  eyes  which  are  sutt]>ected  to  contain  a 
foreign  body.  A  contra-indication  to  ennclealion  is  present  only  when 
the  injurcd  eye  has  still  &  serviceable  residue  of  visual  jwwer  or  ejuk 
get  it  thniiigh  an  operation.  When  this  is  not  the  case,  enucleation 
shoDld,  iindiT  the  circiimstances  above  given,  bo  performed  m-iihout  de- 
lay. At  the  utmost,  if  the  patient  can  not  bring  himself  to  consent 
to  enncloatiou,  it  is  |>orniii:isibla  to  wait  until  the  proilroniul  symptoms 
of  sympathetic  disease  make  their  appenrauce,  since  even  iu  th it!  stage 
enucleation  is  generally  still  able  to  prevent  the  outbi-eak  of  eympa- 
thetic  inJlamumtion. 

(//]  When  sympathetic  ophthalmia  has  already  btx>ken  ont,  the  ef 
of  enucleation  is  uncertain.  In  the  lighter  cases  it  apjiears  to  exert  a 
fftvorablo  iulluence  upon  the  course  of  the  aympatlietic  inHammation  ; 
in  severe  cases,  ou  the  contrary,  it  is  often  of  no  use  and  appears  some- 
times ftotnally  to  increase  th*-  intlainination  in  the  second  eye.  Hence 
we  wait  fof  an  altat^nieiit  nf  tin;  inlTiimnrntory  symptoms  in  the  second 
eye  before  purforming  enucleation. 

The  sympathetic  inflammation  itself  is  to  ho  treated  according  In 
general  rules.  Of  csperial  iuiporUince  is  tlte  protection  of  the  diseased 
eye  from  light,  which  is  most  perfectly  attained  by  long-oontinned 
bnndngiiig  of  the  eye.  Operations  generally  give  a  bud  n-sult,  since 
they  start  up  the  inflammation  again,  so  that  the  newly  formed  pupil 
ia  oncft  more  closed  by  fresh  exudate.  Hence  Operations  are  done  only 
when  it  is  absolutely  requisite  (e.  g.,  when  done  on  acoonnt  of  increase 
of  tension);  other  operations,  such  as,  for  example,  nn  iridectomy  for 
optji^al  purposes,  are  put  ofT  as  long  as  possible,  preferably  for  years. 

72.  Treatment  of  the  Sequelie  of  Iritis  and  IridcHjyelitie.— /W«/f(i 
posterior  syurchim  can  often  be  rnpturetl  by  the  employment  of  atro- 
pine either  by  itself  or  in  combination  with  cocaine.  Here  it  18  not  so 
much  a  long  continued  action  as  a  very  energetic  one  that  is  ii>quired, 
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<i]  thia  ia  nioet  certaitijy  secured  b^r  placing  atropine  in  substance  in 
(ounjuacitval  ntc.  Still  more  elTt-ctiiu]  Homcttrnca  is  the  alternate 
of  uiiotic»  iu)d  invdriulieit,  the  pupil  being  tirst  eontruct^d  with 
eaeritie,  thöu  suddenly  and  energetically  dilated  with  atropine.  But 
sinoe  the  iris  is  made  hyper»rniic  by  eftorinu,  uitenipt»  of  thi»  «ort  must 
not  be  made  uutil  some  time  hits  elapsed  since  the  occurrence  of  the 
iritia. 

It  U  frequently  possible  to  rupture  synecbiie  which  are  narrow  and 
drawn  out  into  a  point,  while  broad  synechia;  («uch  as  occur  after  sypb* 
Uitic  or  symjiathutic  iriti»)  withstand  all  attempts. 

Annular  jtontfirior  Hyuechin  (wflusio  piipilla')  demands  iridectomy 
nnconditionally,  the  object  being  to  restore;  the  commnnicuiion  between 
the  anterior  and  posterior  chumbei-A.  The  operation  u  often  difficult 
OD  «ocounl  of  the  shidlownes«  of  the  anterior  chamber  (due  to  protru- 
ou  of  the  iria),  and  also  on  lux-oiiut  of  the  atrophy  of  the  iris.  Accord- 
gly,  we  roust  often  be  couttiuied  if  we  gucce«d  in  making  a  flnnill 
ling  in  the  iris.  Then  the  anterior  chamber,  in  consequence  of  the 
ration  of  the  connection  between  the  two  chambers,  regains  its 
1  d«pth,  flo  that  a  second  iridectomy  can  bo  pei-fornied  lut<>r  under 
favumble  conditions. 
Total  pos/erior  fynecfiia  also  requires  iridectomy,  which,  however, 
is  oft«>n  void  of  reaulL,  as  on  account  of  the  »dhc-sion  between  the  sur- 
'A  of  the  iris  and  the  lern«  it  is  frequently  impossible  to  exctee  a  suf- 
iently  largo  piece  of  the  iris,  or  because  the  pigment  layer  of  the  iris, 
hich  has  grows  fast  to  the  lens,  remains  attached  to  it.  In  snch  coses 
the  only  thing  to  bo  done  is  to  remove  the  lens,  too,  even  if  it  is  still 
transparent  (Wenzel's  extraction,  see  remarks  to  ^  lii2).  If  the  lens 
is  atrophied  or  absent,  iridotomy  is  indicated  (see  g  157). 
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Too  much  caution  can  not  be  inciiloitwl  in  regard  to  the  ■fn^elrw  way  in 
Well  atrvpinr  'v.  nftcn  tt-tcU,  sf^  it  still  Ls  unlorluiintely,  by  muny  gt- iK-ml  prne- 
titiouvr«.  VI hu  instill  ilropitiv  in  evcrv  kind  of  eyediocaä«.  In  maQycoftm— e.  k., 
in  ronjunctiTal  «itarrli— atropino  U  not  only  siipcifluoiw.  but  also  vauw!«  the 
|iiili«Dt  annnyiinri'  ihroiigh  t\\f  li ist iirlunrr  iif  Tixion  produced  Iiy  its  Ufu>;  and 
«yea  which  have  a  tcndi-ucy  ti*  glauiHim»,  atropine  amy  »ctiinlly  inflict 
injury  by  detrnnining  an  «tlark  of  »cute-  ginucomn.  Accordingly,  atro- 
ne  «huuld  Ih*  eniployed  only  upon  iiiiili-  Kpf<-illc  End  lent  ioois,  and  should  br 
Iml  no  ortener  th»n  is  rrriUKsitD  In  obtain  junl  the  re«nU  deninKl.  Kvvn 
Iritis  ntroplne  is  uscI^bb  i(  thf  pu)tnUrii'  margin  Is  adherent  to  the  capsule 
rr>i)ghout,  nnd  ihr>  iri«  ltcn<w  cnn  not  n^tnur. 

If,  attvt  an  iritic,  outr  »r  Iwu  |ii>>itiTii>r  ^yIl^(:lliIe  an.'  left  which  do  not  ru]>turB 

lieu  «trojiinw  i»  energ*ticwHy  ffmployad,  wc  abstain  from  further  treatment  of 

irm,  flini-e  they  gt-nenilly  do  no  liiinn  to  the  eye.     At  the  present  time  we  huve 

rnlin-ly  ilrstst«!  from  mli'iiMtm  thi-m  by  upi>mtiiin  (corclysis).    When,  liuwi-vcr, 

an  annular  »yntvliix  it  pre^^ut,  we  ought  not  to  let  it  »tay,  but  mu^t  makt-  «n 

Wtrnnif.     Thia  i«  nlw»  iiulicnted  in  tho^  t-aws  in  which  Che  seclusion  of  llic 

ii  not  yel  iudevd  complete,  but  ia  on  the  wtgv  of  Ixring  so,  onlv  one  finall 
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«pot  of  the  piipillarT  tnarfrfn  boin}*  frcr  from  it.  For  if  vre  ore  (Itfaliof;  withk 
rhronic  irido-cvclitiB,  we  can  count  upon  thU  aninl)  Kpol  M>on  lK>coinin^  wllkei^ 
cnt  too.  mill  iu  Ihnl  cum;  it  is  tjoLUir  nut  lu  wait  fur  tliu  ac(.-Iu5iun  of  Ihv  pupil 
to  become;  complete.  It  la  parlir-ulurly  advisaMv  uot  to  do  ho  if  the  [ntiiuit 
lived  far  from  ttic  |ib)-»idiin,  antl  might  pvrfiujx«  ht  the  jiroper  moment  for  the 
iriJt'ct'imy  piiss  by. 

In  HOf  luAiu  [lupills  the  iridectomy  is  mnde  ii|in-nril.  If  occIumo  pupilla  is 
stmtillRricoiisly  present,  we  should,  acrordiug  to  the  nilcs  laid  down  for  nn  oj»- 
tical  iridcciomy  in  J  IAS,  mnkt*  tlic^  rololioinn  to  Ihf^  iniitirMdu  mid  lielow.  Rut 
evrn  ill  thenL*  cuseä  It  is  advisalde  to  xikukv  th«;  Iridectamy  upward,  because  it  in 
so  oftCD  the  cEUic  that  the  lens  aflvrward  become»  opuiiuc,  iind  id  that  csm'  a 
cololioma  itituntpd  atiovc  will  be  of  advautufi^*  in  perfonuiiig  the  extraction  ttiat 
will  lie  retjuiic-d  later. 

In  caws  of  chronic  irido-rborioiditis.  iridectomy  in  not  only  mechanically 
ctDcienr  hr  rpinr)Ytn;^  the  ecduHiu  pupillae,  but  it  aUo  hm>  u  favorable  tnflurnce 
upoH  t!i>L<  entire  nutritive  condition  of  the  eye.  The  vitrcou»  cIcarN  up  and  tlw 
»ifithl  improves,  often  for  quite  a  long  time.  Tf  nn  opi.Tation  \»  done  m>on  ey« 
which  have  already  Iw'Kiin  In  grow  wifUT^thiU  it.  are  on  the  mad  to  aintphy — 
tile  eyt!  in  ravorable  caoeB  filbi  out  agiitn,  and  the  otnilar  tension  beconieH  nurmal. 

Although  eiiwleation  gcDernlly  affords  a  iturc  »ifeguurd  againitt  »ympathulie 
inflummuiion  of  the  other  eye.  DC-vertheU-Mt  a  «L'rieit  of  cattes  is  known  in  wbicb, 
in  »pile  of  eniiclearion,  inflammation  ha^t  Hu]we«)ueritly  made  it«  appearance.  In 
every  instance  it  ha*  *ct  in  within  a  »hort  tinMr — fnim  a  few  day»  to  a  few  weeks 
—after  the  enucleation.*  It  must  probiibly,  therefori'.  be  atwumed  that  at  the 
time  of  the  enucleation  the  t^l»^fer  of  the  inflammation  had  already  bej^un. 
Yet  even  iu  thi»  uuk-  enuclenlion  does  uot  fail  to  i-xert  a  favorable  efTect.  nme 
in  the  ^reut  majority  of  theHc  cUbH»  iht*  sympathetic  intlaromation  runs  nn  un- 
uitually  favorable  course,  probably  bewuse  the  removal  of  the  first  eye  prcviMita 
the  constant  en)i.<sion  from  it  of  new  impulses  for  the  production  of  JnAam- 
mation. 

II.  lyjDRtKs  OP  TUE  Iris. 

73.  In  ndrlitiou  to  wiint  has  hceti  jilrendy  said  in  the  previous  tec- 
tions  iu  rt^^ard  to  injuries  of  the  iris  and  their  conseqiieuces,  the  follow* 
iug  epeciul  variotiea  of  injury,  which  are  most  freqnently  observed  aftrr 
cotitiisions  of  the  eye,  may  be  mentioitod  : 

1.  Under  the  name  of  irfdmlialtixis  f  is  designated  the  sepnraliua 
of  the  iris  from  the  ciliiiry  body.  We  then  find  on  one  aide,  at  the 
ciliary  margin  of  the  iris,  a  black  crescent  which  is  formed  by  the  ecp»- 
rulion  of  the  iria  from  ita  insertion  at  ihid  üpot,  so  thnt  wo  can  loi>k 
into  the  iiiteritir  of  Uio  aye  (Fig.  101),  When  the  separation  is  pretty 
conoid  era  blc,  the  edge  of  the  lens  (/),  the  ciliary  procetuies  {p),and  the 
fiberft  of  the  zonula  of  Ziiin  stretching  between  the  two  can  be  retN^g- 
nizcd  by  mean»  of  lateral  ilUiniliiatiMi  in  the  gap  that  is  thus  produced. 
The  pupil  has  lout  its  round  form,  owing  to  the  fact  that  tha  pupillary 
margin  toward  the  side  of  the  iridodialysts  lias  shortened  so  as  to  oo* 

•  The  longest  interval  «o  far  observed  hu  be(in  tbirtjr-two  days  (Snallen). 
f  From  IpiTt  iris,  and  diiAunt,  se|mration. 


OP  THE  IRIS  JUJD  OF  THE  CILIAR! 


S33 


eupy  tbe  oliord  of  an  aro  instead  of  tlic  arc  itself  (Fig.  101,  a).  The 
tuw  of  tilia  inward  dUplawiiiorit  uf  the  iinpiltiiry  iiüirgin  lies  in  the 
:t  thit  the  sepant«d  iH>rtion  of  the  irJa  is  stretched  in  a  straight  line 

>y  the  contraction  of  the  sphincter.  By  this  means  it  is  withdrawn 
«iin  its  inseriioii  in  Uie  c-iliury  body,  and  it«  renniuu  with  the  latter  ia 
adored  foroTcr  impoMibte.    The  aight  i«  but  little  affected  by  irido- 

tuljsis;  the  only  thing  being  that,  if  the  eye  is  not  accurately  focused, 


Fin.  vn  ~  iRtnncTAi.Tsis.    niactiinM  t  ii  I. 


I  pupniuT  ourtin  hi  n  U  «k'pod  utt  w>  kn  ui  form  r  «tmiKlit  tine.    M  m  point  corrrapondlDir  to 
IM»  «ptit  Um>  tri«  ta  aeiMntUil  fnu»  tbe  clluu-j  IkhI)-  tuid  h  uarrovrvr  niul  Kuni-vrhiit  Krii)kk-<l 


In  tlta>  tni«Y*al  betwMMi  lbt>  itiu  &ih1  ihe  inarKli]  of  the  corn>Hiiu«iw«n  ihr  tuarstn  nt  ilir 


k-i»,  t.  and  Un  aplos  of  Um  clllarv  |m>t.-tq)Mi«.  p :  Ihr  ttnv  rull«lliU[  •trlalloD  bvtwren  llw 
infl  «nicUira  rvpraaeotfl  ibc  wBuU  «f  Zian.    it,  drcukH  trkll»  Bunor ;  c,  contnciioa  f ur- 
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monoculnr  dtplnpia  may  o^-ciir,  due  to  the  formation  upon  tbo  retina 
if  ou  image  both  by  nteaiis  of  the  pupil  and  also  of  the  peripheral  i)]>eu- 

g  («e«  g  in). 
Iridodlalysis  may  occur  to  any  extent,  from  a  scarcely  perceptible 
r  to  complet«  Beparation  of  the  iris  from  it3  ciliary  attiichnieut.  In 
the  bLtt«r  ca^e  the  iris  rolls  up  into  a  ball  which,  sinks  to  the  bottom 
f  the  chamber,  and  which  by  the  next  day  has  shrunken  into  an  in- 
Dspicuons  little  gray  mass.  If  a  rujitiii-e  of  tho  Bclem  has  been  at 
be  same  time  produced  by  the  injury,  tlic  teparat«d  iris  may  be  ex- 
iled altogether  from  the  eye  through  the  Bcleral  wound.  In  both 
complet«  absence  of  the  iri&t  irideretaia*  or  amritiia  ^  trauvta' 
tint  'la  prmluced.  Again,  a  parlial  expulsion  of  the  iri«  from  the  eye 
may  occur,  ospecially  in  cmoA  of  rupture  of  tbe  sclera,  and  thus  a  trau- 
matic colobomn  is  produced. 

S.  liaäinting  laceration*  which  start  from  the  pupil.  These  may 
xtend  to  the  ciliary  margin,  so  t)uit  the  pupil  at  the  töte  of  laceration 
ppcara  to  bo  prolonged  in  the  form  of  a  pointi-d  Gothic  art'h  to  the 
tdorgin  of  the  cornea  (Fig.  10'^).  Such  large  laceratiou«,  however,  are 
rare.  Oenerally  the  pupilltiry  margin  is  simply  torn  into  a  little,  and 
the  loccration  gapes  oo  slightly  that  it  is  discin-ered  only  npciu  careful 
examiiution,  specially  wit)i  the  aid  of  a  magnifying  gliiss.  Such  small 
lacerations  are  the  nio«t  fn-qiuMit  causo  of  the  dilatation  of  the  pupil 
{mifänatis  tranmafirn)  which  develops  after  contusions  and  which  is 
founded  npon  the  weakening  or  jiaraly^^is  of  the  sphincter  due  to  the 


*  Front  ^  80(1  'ni^ta,  lonclbcss,  vont. 


f  From  i  prirntirc,  itnil  ^t. 
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lauemtion.  In  such  rnsfs,  for  tlio  moat  jiart,  a  moderate  dilatalion  of 
the  pu^iil  retiittiiiä  jifrtimnciitly. 

The  ciliary  muscle,  too.  mar  be  panilvzcd  by  a  coniuaioi],  as  mani- 
fested by  thu  dimiuutioii  of  the  amplitude  of  accommodation  (roceseioo 
of  the  near  point). 

3.  Inversion  of  the  irU  [Ammon)  coneista  in  it«  being  turned  back 
60  as  to  lie  ujHin  the  siirfjtee  of  the  ciliary  body  (o,  Fig.  103).  The  iris 
then  can  not  Uo  «een  occupying  iis  normal  ptucc,  and  looks  as  though 


ro; 


ki 


ria,  loa  -RAbUL  Ljickhatiokii  or  TDK  Iris. 

Aboro  IliHi  a  larp-  taccnitldii.  wh<Mie  cdKtvc&pe  wWHt  anrt  whrisc  upprr  cxtrfinlt^r,  vhtdi  dn« 
IH'l  TvuKh  l(j  tli-riliaii  Iwiixkr.  it  rounOv-J  OlT.  Tl*  mnnll.r  la.-rrnm.i),  *>lin-li  tl«  ol'*r  U, 
till-  liinjcr  txie  ijti  l)i-'  iiUK-r  iild«<  of  tlie  pupil,  rvl«lliii  H"  nnKUiiil  «■,-■) lr-aiijtb.-< I  »bum,  TV 
pufill  la  rilUitnl.  Htitl  otivlniinlv  Inrln  (h>'  block  rim  of  reiiuul  lU^uMiit  in  thu  pan  ul  If  dr- 

it  were  absent  altngetlior.  Total  inversion  of  the  Iria  is  very  rare.  Par« 
tial  dislocation  ba-^kward  is  moro  freqnently  observed.  At  the  «pot 
where  this  tiikes  plm..«  the  iris  seems  to  be  wanting,  and  a  colobonia  ap- 
pears to  exist  just  as  if  an  iridectomy  had  been  mmle. 

Injuries  of  the  iria  are  generally  accompanied  by  lia?morrha{re  into 
the  anterior  chamber.  The  blood  which  arises  from  tlie  ruptured  ve»- 
^la  of  the  iris  sinks  rtipidly  to  the  bottom  uf  the  chamber  {hyphtemn). 
and  for  the  moist  part  disappears  by  resorption  within  a  fuw  dav-s 
Then,  and  not  before,  arc  wo  able  to  investigate  completely  the  damHge 
which  the  iris  has  sulfered  from  the  injury,  and  we  tlnd  perhaps  an 
iridodialysia  or  radiating  lacerations.  But  often  oven  then  it  is  impos- 
sible to  discover  a  solution  of  continuity  in  the  iri.<t,  and  so  the  source 
of  the  bleeding  renmins  unknown.  In  nmny  of  these  cases  the  blood 
is  8ii]ipoRod  to  com«  from  a  lacerntion  of  St-hlemni's  canal  (fzermak). 

Tri^üimen!.—\i  the  symptoms  of  irritation  after  the  injury  are  par- 
ticularly marked,  we  apply  iced  compresses  for  several  days;  in  other 
oases  it  i.s  suilicient  to  keep  the  injured  eye  under  w  hnndago  and  to 
insure  fpiiet  on  the  part  of  tin-  patient,  eecurcil,  if  neeti  bo,  by  rest  in 
bed.  If  an  iridodialysis  can  be  made  out,  we  instill  atropine  in  order 
that  the  contracting  sphincter  shall  not  draw  the  iria  farther  nvay 
from  its  point  of  attachment;  in  nidialing  hicerations.bowever, atro- 
pine is  contra-indicate<I,  bccanse  it  would  make  the  lacerations  gape 
Blill  more.  For  the  reabsorption  of  large  quantities  of  blood  diapho- 
retic treatment  may  be  iniliiUed.  Iritis  is  peucmlly  not  to  be  appre- 
hended after  injuries  of  the  iris  not  connected  with  perforation  of 
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Fia.  l08.-IiiviBnoir  or  tb*  la». 

8ctlKM«Tir. 

The  earn««  U  llAtl«nMl.  muA  nwur^uiriitlr 
T.hw  aqiiMHM  1«  pMslieil  Lxifkitanl  l>y  Ihv 
rarer  whlrh  acW  iipon  the  c»ni«r  at  ihu 
conw«.  A»  tt  n<«nilt  of  rJit«,  tbf  iria  In 
lU  )ow»r  [)«rt.  ti.  bulcra  out  In  tbe  tonn 
of  R  MC,  liut  At  fiH  upiier  (larc  u.  to  vonw 
ptei«ly  ivrera«),  ki  ■■  to  point  atral|;bl 
biK'kw*rd, 


the  membranes  of  the  eye.    Wilh.reforcnce  to  the  treatment  of  pcr- 
fonttiug  injuricä,  see  page  237. 

Iriilndinlj'MH  it  »oniplinies  uriiutt>i)ttunAlly  |)roiliicpcl  in  npcrntinnii  upon  Thn 

1«.      If  the  vvc  Tiiiit  itt  living  o|>erBted  u|>i>u  Dutke«  ■  violeot  luuvemriil  ut  thtt 

tiomcnc  wlw.>n  thi-  (ipcralnr  KrHü^v  the  iris 

iiUi   the   ft>rrt-[i»,   llic   irU   imtj'    b>'   tliia 

I«  be  Mpanited  from  it«  itiacrtion  to 

»■rying  extent,  or  even  l»o  torn  cmt  of 

Ihr  vyv.     Qnmt  Iia-muirliiigp  into  thp  an- 

Irrinr  chambiT  in  alwars  ihc  rffnull  of  this 

unf(>nunnle(U-ci>li!nt.    In  iriilrctoniji  dune 

OD  ftccuuat  of  oocltiBioD  of  thf  |>ij|>ilt 

iridodiiUymis  may  iilw  he  prodiired  m  the 

fulluwing  way:  The  o|itTulor  grnspa  th« 

iris  and  tries  tu  draw  it  out  of  tht-  wound, 
^n*»  rffi^  this  it  ought  (lr*t  to  ba  *i<t  free 
^Pfrom  tlie  pupillary  nii-mbrane.  But  if  the 
^Beonoectioa   between  the  latlvr  and   the 

Iris  M  my  Bmt,  the  two  do  not  H-pamle, 

but   the   metnbrBtre  und  als»  the  iris  of 

the  0|>{>0«ite  side  follow  the  euurse  of  the 

troriiuii.  HO  tlir.t  an  iritlodtairtiiü  h  pro- 
duced uptiD  the  side  upf>osit€  llic  iridec- 

UfDj.      Ueave,    in  surh   cii»e!>,  thu   iri» 

on^t  alwsy»  to  be  Srat  releaM>d  frtrni  the  pupilUry  iiii;ral)raue  b>  latenil  muvc- 

loetit»!  of  the  forr*"!»  before  it  is  drawn  out  of  the  wound. 

Iridudialjrsis  i»  pn>dui-ird  in  h  nun-lraumiitK;  way,  when  neoplasmii  of  IIm 

cilikry  body  grow  out  into  the  anterior  chamU*r  so  an  gradually  to  punh  the  iris 

■way  from  IM  tnor^rttun  (Fig.  105). 
^m        To lurtrunt  for  tin-  ahnvp-dpscrilwd  tmumtilir^'hRiiif^'i  in  Ihr  iri«,  two  fnelorg 
^■Itave  to  t>e  taken  into  conj^ideration.     The  An-t  U  )ta«cd  ti|ion  the  (lutlening 
^|«hirh  the  cornea  undergoes  thmugli  the  eonlusinii,  and  through  whteli  ili*  cir- 
^■runifrreoecandeonwi|uently  alao  Ihw  circle  of  iusertitui  of  tliP  in«  beconn;  lar;gcr. 

If  ihii  eDUrgement  lake»  place  Huddenly,  the  iris  can  uot  adapt  itself  to  it  and 

tear«  away  in  plnctK  from  itx  inttertion,  so  that  irirlndialyKis  tit  produced  (Arlt), 

The  «^'ood  fairior  eunsiHtn  in  the  rircumstanee  that  the  blow  which  «Irikea  the 
■itoroea  and  Hatten«  it  out  alito  puidies  the  oqucouH  btickward.  The  latter  tend« 
^rto  rw^•^Ic  and  pushe«  agninnt  the  podtirior  wui!  of  the  anterior  ehumber,  which 

in  the  area  of  the  pupil  ik  formed  by  the  lens  and  in  the  reitt  of  its  extent  by  the 

Kim.  The  Utter,  when  pitched  l>aekward.  findi«  a  support  in  the  len«  except  at 
|))i>  mili:giiiil  portion  of  the  jriii  which  Wvb  outi^ide  of  the  margin  of  the  Ictm. 
iHerc  th4>  iMisterinr  chamlKT  is  dei'iie^t  and  i^  bounderl  pa^teriorly  only  by  the 
feeble  zonula  of  Zinn.  The  peripherjof  the  iris,  ihoiefore,  form«  the  mort  yield- 
Inif  «|>ol  in  the  posterior  wall  of  the  anterior  rliaraber  and  the  one  which  ih  the 
ttrst  to  give  way  before  the  pressun^  of  the  receding  iiqucous.  lleuce  the  iris  is 
bolged  oat  Imekwanl  by  the  ui]ueoufi  M>  u  to  fonil  il  sac  extending  as  fur  as  the 
aonala.  or,  if  ihi«  rupture»,  extending  crcn  into  the  vitrcoiiH  (Fig.  103.  «). 
direct  eonAei)urnee«  of  tliiü  di!>li>CAtii)n  of  the  irin  nra  Ihrtwfold:  marked 
tching  of  the  äben  of  the  iris  in  a  radial  dir^tioQ^  dilatation  of  the  pupil; 


[E  EYE. 

itnd,  anally.  In  extreme  CA«ee,  ru)>ture  of  the  zonula.  Tbo  first  factor  mjnniH 
in  inJodUlyui-t.  TIip  »uddcn  dilutntinn  of  tlw  pupil  mnycAUw  radiitiiig  Iucib- 
liuus  uf  tliu  spliiuct«r  and  coinsuqucutly  pAral^vsis  of  the  latlor.  The  rupture  of 
tbe  zonula  cause»  treuulousucai,  subluxutioD,  or  luxatioa  of  tit«  lea».  If  llie 
bockwnn:!  diMocntion  of  llie  im  mid  tlii^  cc>iiHi-(|iieiit  re<x's>iioD  of  its  pupillarj 
Diar^u  art-  uf  a.  Bulliuii'iitlv  lii^li  dügnrv  tu  (»kijriu  itii;  lutiur  tu  slip  buck  »vci  tlir 
ed^e  of  the  lens,  the  Icus  being  no  longer  held  in  place  by  the  zonula  will  »lip 
tlirough  the  piipil  into  the  iinlorinr  clmribor,  whcru  it  ia  llieu  lit-ld  captive  by 
the  iriH,  which  again  rnntnwts  behind  it  (lu^Atiim  uf  the  tens  inlo  tbe  anterior 
(Chamber).  Finally,  th«  iuiclike  invcrsiou  of  tht-  ]>criphery  of  the  iris  may  hir  w 
extensive  that  the  iris  at  onv  »|>ot  is  cocnpk'lely  revünu.'d  and  |ioititä  Btnüght 
backward  (fig.  lOU,  o),  and  invention  of  the  iri«  ia  produocd  (Färvt«r>. 

III.  TfMOKS  OP  THB  Iris  axd  Cili&ry  Body. 

74.  I.  Cy»t/i  of  the  IrU. — Serotia  nyete  occur  in  the  iris.  Thraearc 
lilled  with  a  clear  siibstonco,  and  develop  witliiu  the  stroma  of  the  iris, 
80  that  thüir  walla  are  formed  by  rarefied  iris  tiwae  (Fig.  104).  Thej 
dorolop  iifti-r  jierietratinef  wounds  of  the  eyeball,  and  grow  very  gnu]ti> 
ftlly  until  they  roueli  tbo  posterior  surface  of  the  coruca  and  Gil  at  Icaat 
half  the  anterior  chamber.  Then  elevation  of  tension  is  8U|>eradded, 
and  as  a  result  of  this  the  eye  become«  entirely  blind-  To  prevent 
tbid,  the  cysts  must  bo  removed  in  aenjion  by  an  upemlion.  This  is 
perforineU  by  makiug  an  iucision  at  the  oiargiu  of  ibe  cornea  at  a 


Fis.  IM,-CVBT  OF  TDc  laia. 

Ttkecjrtt  iH'euplea  tht'lniicr  tr>VAr  purtioa  of  th«  aiiU>rl>>r  oliauitwr.  It  Im  raattil,  W7i  vH  tnUM- 
tuiviit,  4LDil  dlspla.Ts  I'll  1(J>  BiirfBcQ  ddlcatv,  nidliitlnpr  flbers.  whiiA  brloni;  to  Ctw  aMrt^ot 
\myvt*  uf  Ihci  trui.  lU  upper  ntul  ouIm-  m*rKln  cuvi-r*  Ih»  (■iiiipwhai  dlHinneK]  pup4l,  whlcb 
ap[i««ra  H  »  dark  oval  opoC  ntmwInK  Ihrvuirn  tbt>  ajst  m  a  poliii  uImjiii  i-->rn-tii>an(ttiif  In  th» 
CMtwr  of  Um  canm.  BunleriiiK  Uin  cyxl  on  the  outpriddi^  l<i  «  vt^nioAl,  uhlii-.  Uim-^at  <:1cw 
trtx  In  Um*  onmea.  orlirlnatlnic  from  e,  fwrfi^ratlnx  Injnrr  ilmi  wiu  ciiu».-*!  bj-  a  kick  Uvm  a 
hoof  thirty  jr^«m  befun.'.  Proui  oil  ali]*«  ttip  Irin  I*  ilriiHii  Into  ih)>  (.'iiuU-ix.  ami.  nwlnK  to 
tlr«  u-iihIuii  Uius  prsxIuMMi,  tliL-  part  o[  üw  Irtat  Hint  niiui  tipnnnt  ahum  a  naribil  (l«hlM«noe 
ü(  ita  nben. 


point  oorresponding  to  the  (?yst ;  the  forceps  is  entered  through  the 
incision,  and  the  cyst,  together  with  the  adjoiniug  iris,  is  drawn  ont 
and  excised.  Often  compI(?te  removal  is  not  possible,  in  which  case  a 
recurrence  of  the  cyst  is  to  bo  expected,  which  will  require  a  ucw  o^kt- 
ation. 

Ä.  TubfTculogifi  of  the  Iris. — This  ia  obserred  in  children  and  young 
people.  It  oconrs  as  diRseminuted  (miliary)  tnberciilosis  and  as  con- 
globated (HolitJiry)  tubercle — i.  e.,  either  in  tbe  form  of  small  nodntesor 
as  a  larger  growth  resembling  a  neoplasm.     In  the  milder  cases  re- 
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may  Uke  platte,  wliile  in  the  severe  chhos  the  eye  is  usually  lost 
Tho  treatment,  in  otlditiuii  to  coinbiitiug  tlio  lueul  «lyinptuiiis  of  iriiis, 
consists  mainly  in  tlic  application  of  the  rules  for  diet  and  metliod  of 
lirtDg  laid  down  for  tubercutusii  in  general.  Uut  if  cho  diacaao,  nerer- 
thelen,  keeps  on  and  bliudueiw  is  impending,  it  is  better  to  remove  the 
eye  by  enucleation,  that  it  may  not  be  tbesourco  of  a  further  extension 
of  the  tubi^HMtlofiiiL 

3.  ISarromatn. — SjircomHt«  of  Iho  irig  are  fur  tlie  most  part  pig- 
ment«!, brown  tumors,  which  grow  ut  first  very  slowly,  afterward  more 
rapidlyf  until   they  Qll  tbe  anterior  chamber,  and   iinally,  breaking 
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FM.  U6.-MxL«)m-a«Rm)t*  or  rm  Cimiht  Brniv.    HoniBmrrAi.  ftiu^ioN  TfiitncaH  thr  Lbtt 
EvkSiau.  or  ±  TuiMrr-EtniiT-vaAK-üui  Wuiun     Ma^ain«]  S  •  I, 

Th»  lumor  «ton«  from  Uie  uw«!  «ld<'.  n,  uf  tbedliorjr  body,  ami  the  miiat  Antvrlnr  pimiun«  «f 
tlir,  toK-t.kiii  Mid  foriiifiii)i''iiil<i|il»*ri'i>>t^Billaff  Intolhi-  iiiU-rliir  of  IlwpTr.  Tin- lirlahr  cjnois 
.1'  v:  thr  iiiiiira-  rPimni'rl  i7r<^m  wctKiiu  of  Iho  tiiiRi'<i'o>in  liroivl  aii'l  thin  wall>-d 

1  -      At  It«  aiiii-i'kir  ImnlsT  llif  iit-w  Krowth,  whir'h  hau  |>iTt<>rHl>>i1  ili<>  roit  iit  Dtp 

i-u-.  '. rUi;inv)  it»  «ay  till«  Ifa.-  «nlprlnr  i-)>Bmt>rr.  "lifri-  It  Tva»  vIsITjI»-  In  liii-  livinira'jraii 

A  Wuanii'li  nui»  riiiiiiir  llif  Hiniiii  of  riic  i-lianiiii-r.  The*  inul«  dnai-hi'il  truni  Itninvninn  by 
lb»  liinior  llri<Ii-linh  ■«.•■  lli-hln'l  lUf  irin'hi-  «»roiina  l>uljc»-«  furward  tirnriT  Id  fiii-  nilK  rt 
Ibr  wjKt  111«  luuai  iwrllua  ul  Irm  haritik*  itl>a|>t»-an-il  1i>'  rnMJuu.  and  »v  e^'^vM  vta>'  l<i  Hi« 
mtnmAmg  ninM>r.  Tbe  )i>na  ha«  conaMiU'-üDT  »itfTrri'd  but  an  lnc'-nM<lfrat>l«  dl*pU<^cn>eM 
Uk Um  GMnpoml  •M»~«l>ouKb.  nevcrtht-kwi.  loniakr  it- nlio-  ubul  aealtint  the  aplm«i>t  Uw 
«Mux  larowwati  Uwre  anif  Itatt«^  Ihem  uut  wnin-'ivluU.  TU»  lees  u  iraiisF>RnMit.  wtiI  Iti« 
Im  capnl»  nnmjMml.  TTi<.>  n>iina  ia  atlh'^'n-ni  lo  the  curfa««  est  ihp  nr»'  r^nwrh  l>iir  i<lw.>- 
irtkMW  la  dMAcbM.  Tbrv  «aa  n»  Ji?(arliiuF-tit.  tii>«'t>vvr.  In  tbe  ]l*ln|[  ey«.  tbw  <i>niM)<>ii 
bMinf  bemi eauard  b^tbeahrlnhlncur  ibf  vHrHiimlo  llit- hardMilug  8uJd.  iktvn- •■nud<-«- 
Ücm,  ÜHi  «fa  bad  Bortn«!  l»r>alon  «d*!  a  Visual  acuHy  cif  A. 


throngh  the  envelopes  of  tbe  vyi;  exrend  their  growth  exteriorly. 
SorcoDiata  of  the  ciliary  body  remain  for  a  long  time  unnoticed,  since 
they  are  covered  by  the  iris.  It  is  not  until  they  have  roiiched  a  cvr- 
tnin  aiM"  that  they  are  seen  as  ti  brown  projontion  behind  the  iris,  or  «re 
recogniaed  fay  their  growing  forward  into  the  anterior  chamber  (Fig. 
105).  This  latter  pn>cess  takes  place  at  the  angle  of  the  chamber, 
where  they  push  the  iris  nway  from  its  insertion  (iridodiiilvr<i!i).  Wiih 
regard  to  their  subsequent  course,  sarcomata  of  the  iris  and  thi?  ciliary 
body  resemble  those  which  spring  from  the  chorioid,  to  which  reference 
must  be  made  fur  parilculars  {g  79).  The  only  treatment  for  these 
tumors  is  radical  removal,  which  should  be  performed  as  early  as  pos- 
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sible.  Very  araall  sarcomata  of  the  iris  can  be  removed  by  iridectomy, 
those  purU  of  the  iriti  which  l>etir  the  iiodtites  of  the  tumor  being  ex- 
ciwd.  Lnrgpr  sarcuniHtji  of  ihi^  iris,  hihI  ulsu  Barcitiiiut»  of  the  citiury 
body,  require  enucleation  uf  ilie  eye  wiiiioui  deluy. 

Serout  cj/ft*  of  the  im  are  a  very  rare  aff«cdoo.  Tliey  Appear  under  the  fom 
of  grayldli,  (niiiifpnrttnt  veucl«)«  whoHc  anterior  wiill  UKUiillj'Mliowjsiitl  one  or  two 
nhertt  of  rarctlcil  me  ti»äUL',  luij  uUu  m>iuc  |)i;;iui-iit.  Wticii  tiif^r  linvc  n-aclHi) 
the  [KMtvrlor  Mirfdcc  of  the  conica,  they  HuticD  out  upoa  It,  while  the  conu«  at 
the  ix>iiit  of  apposition  becnmes  cloiidy,  ait  ii  ulway»  does  when  in  contact  wiih 
forci;;n  tissue.  Mf^nnwhile  the  cyst  lias  aln-ady  rt'iichcd  the  inipUlarj' margin  of 
tlic  irix  and  puehv»  it  forward  intu  the  pupil,  no  that  the  latU.-r  t>cccime«  kid»i:y* 
liliapc'd,  iind  aftcrwunl  evfu  rLtluceil  tn  n  »hi.  Mun-ovi-r,  ilie  ey»t  Ict-vp»  c^tutKl- 
inu^  ImcLward,  too,  und  thus  caUHeA  liltinj^  aixl  afti<rward  o|>acit>  of  thf  len». 
All  thejH!  fuctuni  gfvc  ri«<c  to  dislurbntice  of  viitioii,  which,  to  be  »urc,  is  fre- 
i^iicotly  unnoticed  by  the  patient,  whoicc  virion  baa  alrcndj  lieen  impaired  by  tbe 
injury. 

C&fe»  of  conj^oital  serous  cysts  have  been  observed ;  also  cases  of  pttirl  ty»t*, 
whicli  arc  dlstinguislicd  fr<»m  the  wrouo  cyst«  hy  iheir  contents,  which  an>  pal. 
laci'iiiis.  tnllowy,  or  likp  pn«-l ;  in  ran-  cases  haint  ftn:  al«o  found  in  tht^m. 

Microsoopiculvxaiiii nation  of  lliccysl!*  hiw  proved  lltat  their  walln  are  fomietl 
by  irit^  liBSUf,  while  thuir  inner  tiurfHtf  ia  lined  with  epithelium,  which  secreleji 
the  serous  contents  of  I  he  cyst;  in  the  p»^rl  cysth  the  pn3tace«ijs  cnntentd  are 
formed  by  tlie  epithiOinl  cells  whitli  ura  rf>nnrinlly  thrown  off  from  the  inner 
HurfHce  and  undergo  fatty  disintegration. 

Mow  do  cystH  ans«?  Norniaily  tJiere  arc  nowhen;  in  the  irU  cither  glands 
ur  epithelium,  au  that  the  urdiuury  retentif)»  e>Hts  are  not  to  be  thought  of. 
The  epitheliuin  muH  have  bce^o  hroup;ht  into  th<.'  irit»  from  outside.  Flow  tliis 
is  possible  is  clear  to  n.-*  when  we  mnemlwr  that  eysta  of  the  iria  develop,  sa  a 
rule,  only  after  peneinttinff  injuries,  fly  mrann  of  the  body  whirli  cuui^e!)  the 
injury  «otne  epithelium  from  the  outride  i«  ton  ofl  of  the  edges  of  the  lid-,  the 
conjunctiva,  or  the  cornea,  or  perhnps  n  eilium  is  torn  off  with  it«  follicle.  umI 
thetiL'  are  airried  into  the  eye.  Thei'e  tlicy  arc  depotiiled  in  the  anterior  cham- 
her,  or  perha|«i  in  the  tiwuc  of  the  iri«  itself.  The  epithelium  iraplanletl  here 
findd  favorahlu  conditioag  (or  its  nutrition  and  keep«  on  ^jTOwinp::  afterward  a 
cavity  fonuH  in«ide  uf  it  [hrouffh  the  aeeumiilutinn  of  t1ui<l,  which  puxhea  the 
epithelial  cells  apart  and  converts  them  into  a  coaliny  for  the  newly  formi-d 
cyrt  civity  (Buhl.  Uothmiind).  In  sii[>|Mvrt  of  this  cxplii nation,  experimental 
Implnnlatinns  of  fragment:«  of  livin;;  tiKiiie  hitve  Imtii  made  in  the  chtimln-r  of 
the  eye  (Doremiinl,  OoldzichcD.  The  introduced  timsuc  becomes  vawutarized 
by  the  veswl»  ot  the  iris  and  j^row»  lu  a  certain  wizc,  after  which  it  undcrgoM 
rejfressinii.  According  to  Sfölting.  the  epithelium  may  also  jjet  from  the  nur- 
face  10  the  deeper  parla  by  a  proce«»  of  grndual  ingrowth  taking  place  during 
clcJitriTJition .  Thu«  it  passes  from  the  «urfucr  of  the  come«  into  a  corneal 
wound  iind  line«  th;;  stidc»  of  the  latter.  From  this  it  grows  out  upnn  the  iris, 
provided  that  thia  I«  connected  with  the  woimd  in  the  cornea,  and  here  it  de- 
velops into  a  cyRt,  In  this  way  it  hau  been  tittempicd  to  explain  the  cysts  that 
dcvi-lop  after  au  ojwmliuri  for  eatanui  IGiinita). 

An  alicmpl  has  been  mide  to  accouut  for  the  devülopment  of  titc  cysta  in 
■till  another  way.     De  Wecker  aasumed  that  »  part  of  the  posterior  chamber  U 
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iwnrtad  into  a  siir  hy  mciio«  of  pOMtoriar  H.vDccrhiw,  an«!  aftürward  Ihmugh 
imulalioQ  of  Ki)iiid  flilnlm  infn  a  cyttt  nvvit}'.     According  lo  All,  autt-riür 
■ynechtie  iü>o  am  produc«  MCculntioss  of  ihi>  aort. 

EvrniliiuKli  tlitnka  that  at  IlKt,  to  con)ir(|Uc-ncf  of  tliv  injurr,  n  ««paralion  of 

Itlie  innermuAt  InmclliL'i  uf  the  li^tUL'tiluiti  itcrtiiiKlum  taken  plaL-u  (e.  g.,  lhroii(;h 

[the  uxlnivaHiiiioa  of  blixxl  l)vn«iah  it)'     Tbi»  »epanitiua  k««]»»  guinj{  oo  {a  a 

IcrritrltHiitl  ilirvrtion,  so  that  the  tiMui!  of  the  iris  U  gradual!;  ft»rccd  apart  u 

far  a»  the  pupilUry  luargia  into  Iwu  luyvrs  thv  VrnUB  uf  the  L-y»!. 

Wieb  regard  to  th«  rare  ca^es  of  «pontaDcoui« — i.  e.,  uou-tniumatic — cyets  of 

tbtlrU,  Schmidt-KimplLTo^nji-ctiir*^-»  Ihiit  llu'v  nriMi  from  a  closure  of  the  orifice 

^^.of  a  crypt  witJl  subKei)uriit  arcurnuhttioQ  uf  tluul  in  it-'^  cavity. 

^P       Xol  lo  be  eonfouitdc-d  with  the  cytil«  of  the  Jm  un?  Ihe  rpntirt^rcus  tniefiv, 

^*  which  in  rery  rare  caaca  an-  obst-rvt'd  iti  the  anterior  rliambcr.     Tlicy  either  lie 

frrv  ill  the  lalirr  or  are  altactivd  to  tlii.-  ttiiti'riiir  burfiKH:  of  tht  irin. 

TnhcfTtiftMris  of  ttie  in»  is  a  diiwa^e  thnt  it«  wi-1]  uiidcrft immI ,  tu*  it  can  bv 
IHiMlur«.-«]  csjM'rinM'ntHlly.  (^ihnhcim  hn»  »howrt  thiU  tulMTciiloiis  Iritiü  can  lie 
up  l»y  the  iutr^Kjuctiun  of  tuberculous  masses  into  thi-  anlcrinr  rhiimlwr. 
tubcrcuUiua  maMC»  ( frajimt-nt«  of  excim-d  tuberculous  lytiiphatJL'  ;;;InnilB, 
grmoulalion»  removed  from  tulvertnilott»  joints  by  turn  pi  n^,  etc.)  mu.'it  bcaitcptic 
—  i.  e.,  free  from  prop^'Dtc  f;cmif)~-a.s  rth»rwi»>e.  upon  Ihi-ir  innculntimi  Into  the 
anterior  clutmlwr,  violvut  irido-t-yclitia  or  even  piiniiphtlmlmitb)  would  he  pro- 
duced, hj  which  Ihe  eye  would  be  dci«troycd.  It  i«  «ifcr.  therefore,  to  employ 
|i<irr  nilturt«  of  tid)crr1i>  tMcitIi  for  the  JniM-iilntion.  The  fraj^ienl»  of  tul>er- 
euluua  tiMUc.  wheo  introduced  into  the  anterior  ch)imt>er,  excite  there  i\  »light 
Irritatioti.  which,  after  a  few  dnys.  dimppoar«  again.  A»  the  fm^ments  of  ti^ue 
thcmsolv«  are  aI*o  mpiOly  «b^vorhed,  the  eye  tcmn  np|>e«re  perfectly  normal 
•if^iD.  u  if  the  iaondatifin  liiid  ri'ntiiim><l  without  re^ult.  Kut  in  luenty  or 
thirty  dayi  afterward  Ihr  eye  be|;in»  to  becniie  red  once  more,  and  the  phe- 
nomena of  iritis  make  their  apiH-nninre;  at  the  mine  lime  nmall  {^y  nodule« 
an-  iioiiwd  in  Ihe  Irt».  The**  incrraiHe  in  number.  l»ecoiiie  coDllurnt,  afterward 
fill  the  aalrri'ir  chnndter,  and  fiuatly  lirenk  their  niiy  throu^di  to  the  outride. 
Oenerally  Ihe  animal  experimented  on  nfterwunl  prri-ihes  from  the  drrelopnicnt 
of  general  lulKTculoaia  due  to  infection  SliiTltiiK  froiu  the  eye.  Tutterculoust 
iritis  ifi  employed  u»  a  nieani*  of  demoiiMtratin^  the  tubercular  nature  of  exeived 
|»i<-cc«  of  tissue,  for  which  purp««  we  Inlrotlinx'  the  hitter  into  the  anterior 
rliamlier  ofa  mbbiCa  eye,  and  tu-e  if  tuberculous  uudulett  develop  iifUr  the  uüual 
]itrrin<l  in  the  iris. 

TIw  luWrculo^in  of  the  ir{»  experimentnlly  introduced  in  animnlii  to  a  pri- 
mary tnberculiksiti,  but  tu1(i>rculo«it(  of  the  iris  in  man  is  M>rr>ndiiry — i.  e..  has 
ori)>inaled  froui  another  tuberriiloua  foeu«  M>niewhere  in  the  body.  Ah  a  mat- 
ter of  fact,  in  most  case*  of  tuborciiloüi»  of  the  iris,  signs  of  tnberctiloiia  di^enoe 
«th«r  orgum  (lung«,  lymphatic  gland«,  liones,  etc.  ^  nn-  iiEmj  found.  In  many 
to  bo  sure,  tbr  paliente  apftcar  to  have  beea  perfectly  hvalthr  up  to  ill« 
time  of  thdreye  trouble,  but  e^-cn  In  these  caiM  a  primary  tulwrculou«  focua 
{e.  g.,  caaeoiH  hronrhinl  glftndi>>,  allhnUKh  not  demoUHtnible  elinimlly,  must  be 
»Bumed  to  exist— in  fuci,  the  iris,  on  account  of  ita  prot<?cted  »tuation,  can  not 
be  infected  by  tiilwrcle  l«cilli  from  without,  a»,  for  einrnple,  (he  ennjuncliva 
can,  in  which  primary  tuliemilni*!»  is  not  so  verj'  rare.  Direct  tuhcrciilonti  in- 
fection of  Ihe  iriR  would  \m  eonceivablo  only  ia  n  coDMiquence  of  |M;ai-tratiiig 
woupdi'  m  thing  which  I  have  actually  obMr%'ed  in  uue  iiutwHXi. 
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Diaarminatnl  tiheiruloii»  of  the  iris  occurs  in  ninn  Under  the  form  of  tn 
irilU,  which  prcjifnt«  mi  it«  cliaruotoristic  fciiturc  l he  small,  gray,  tniniijwrrnt 
mtduk'^  Kjwki^n  of.  T)k'w  keep  changing  slowly,  Honic  diwip|H'Jiriiig  while 
other»  or»  bcJDg  oeniy  formed.  Itfcorcr;  may  fiualty  tAke  place;  man  (re 
quoQtIy,  however,  iilruphy  uf  tht<  cyvtull  occurs  in  consequence  of  plovtic 
irido><;yditi8.  Tlu*  diisea^e  ofl«n  tipjicars  in  hoth  eyes.  Rcmtival  of  indivtd- 
uuL  nodule«  through  excinion  hy  iin  iridectomy  of  the  portion  of  iria  beiiriuft 
them  i»  f^Qcmlly  useless,  iduce  new  Dodules  form  aftenv&rd  in  other  pan«  of 
the  iriFi. 

The  Kilil'iry  (ulirrelf^  nn  sn  fnr  ohsi-rrfd,  is  cnnfinr'd  to  one  eye.  It  cither 
derelnjis  oiiuuttuitL-tiui^ly  with  the  miliiiry  nodules,  or,  mure  [rt*i|uently,  «ithoui 
them  und  without  any  synipt<»nis  of  iritis,  »o  l1iNt  it  reMnabten  a  neoplaion:  in- 
deed, it  wiix  at  Ilr«t  doHeribiil  a«  such  by  Van  (Jraefe,  under  tho  nnmc  of  fmut- 
iiima,  herjkUM^  Virclmw,  who  niiidt;  the  Rautotnic&l  cxaminatioD  of  th«  tumor, 
dc»('ril>cd  it  as  ^mitiilnrion  tiRftuc.  It«  üiibAequent  enursc  n-rma  at  flntt  to  con- 
firm the  (liiij^iisis  of  II  npcfcplfisni,  »mce  the  tumur  ki>e|M  ffriiHinK  eunxtanlly, 
mid  linally,  ]K;i'funiliti^  l]\v  cnnien  near  it»  niur^in,  fortUH  a  pruli fenic ing  man 
oul.iidc.  But  then.  iriRteiid  of  «  largX'""  tumor  develnping  from  thii».  which 
kofpa  i^TiiVtinfi  on  itidctiiiitely,  the  growth  hrenhs  dnwn,  su  tliut  ultimutely  noth- 
ing is  left  ol  the  eyeljHil  but  un  atruplnc  stump.  Uaab  was  the  fir«t  to  bring 
proof  of  the  fact  thAt  these  turnom,  formerly  designated  a»  tfra^iulomatii.  are 
tulK-rrle«.  An  far  a«  treiilincnt  »8  coucemed,  however,  thin  miittiike  in  diagn 
would  bo  of  little  signißoAQce.  f>itic«  euuclcatioo  is  Indlcatc-d  aliko  in  thv 
of  a  nenpliuim  »rd  in  thnt  of  a  granuloma.  Tl^e  eye  which  \mm  a  gmno« 
loma  bi.  in  fnel,  lop;t  fiir  iiuqioHcs  of  vision,  uud  mny  become  thu  source  uf  a 
jLieuerat  tiiborcuUtu-s  iiifeclion.  Sc^litary  tuberculous  (utuors  have  idao  bwo  ob- 
served in  the  eili.iry  body. 

Tber«  art'  cnsnh  in  wliirli,  nwintr  (o  the  formation  of  nodule«  in  the  iri«,  the 
elinical  piotiirö  of  ii  diiviemiuiited  tulH.*rculosis  is  etmulated,  while  anotlier  diir 
ease  is  at  the  bottom  of  them.  So  it  ifi  in  the  rare  caws  of  iritis  with  the  for- 
miitiuM  of  nodiilf-s  in  leurwmiit  nnd  p^eudri-U-urtemin.  Under  the  name  of 
ophthtilmi't  natlomt  ia  denoted  llio  alTertion  reBemhlinf^  twberrulosi»  produced  by 
the  entry  of  cjiicrpillar  \\9,m  into  tho  toDJunctivtil  «lac.  i^ome  weeks  or  months 
later  nodulf»  ilevclop  with  violent  i  nil  mum  at  017  aj-mptomR  iii  the  iris  und  often 
uIh»  in  the  conjunctiva  and  cornea.  Examination  of  the  excised  nuduli»  shows 
that  tliey  contain  cjiter]»illftr  hairs  fPagcnrtecher  and  others). 

The  nume  of  gmnuloiDa  of  the  iris  has  aluo  been  bestowed  upon  gninu- 
latin^■  pnilnpsea  uf  thK  iris  when  they  develop  into  »mall,  muiJiroom-nhajied 
growth».  It  is  better  not  to  um;  Ihi»  designation  ;  it  give«  rise,  on  tlie 
one  hanrl.  lo  confusion  with  the  lubercleH  called  gmouloma,  and,  on  the 
other  hand,  la  the  incorrect  ai««iiniption  that  the  growth  in  i|uestioo  is  n  neo- 
phism. 

Benign  tiimDre,  called  mfhinamatn,  riwiir  in  th«  iri*.  They  are  found  nnder 
two  diifereut  forms;  Tlic  first  ounsist»  in  lUe  outgrowth  of  n  blaekish  tumor 
from  the  stroma  of  the  iris  into  the  anterior  chamber.  This  kind  of  mela- 
noma ariw^s  from  the  proliferation  of  tho  pifjmented  stroma  cell»  of  tlu?  Iri«. 
The  second  kind  of  melunomn  has  its  seat  st  the  pupillarv'  margin  of  tlH> 
iris.  It  dcvcio])»  from  the  cctU  of  ttte  retinal  pigment  hiyer  at  the  »pot 
where  it  is  reflecicJ  ii]win  the  Anterior  nurfuce  of  the  iri«  at  the  edge  of  the 
pupil.     Here   small    bLickiüh-lH'owQ    oodule«  develop   which  project  iuto  llu> 
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pui>ll.  *  S»tnvlimcK,  in  connvquvncc  of  the  alwriisting  movpmentx  of  the  pitpit, 
tbejr  lieronie  i^eparatcd  from  thr  piipilliir;  tnar;ni)  «»(I  l^cu  '>(^  free  >■>  the  iiiitp- 
chambvr.  A  fcMurc  common  to  both  kinO»  of  ntelanomk  is  tlutt  th«y  «re 
li^  lumont  which  n-ach  utilr  a  certain  »iu:.  Nevcrtliele»),  cajwn  arc  knowo 
to  which  |iigmi-nti*d  Mtx'omata  hare  afterward  tlüvclupfd  fruiii  nielaaumau  of 
I  first  kind. 

The  Jiffrrfntial  diagaou*  of  lumnra  of  the  iris  floniftiinpi)  pre«Kntit  difflcullics. 
A  nm-jtiffmtnt^t  nadalür  lutnur  lu  tlic  iris  mnv  Ik'  n  syphilitic  grnwih  (]Hipu[f<. 
or  gumm*),  a  itolttAr;  tulivrcU-,  or  an  un pigmented  Mrconio.  Thi*  di«lliiguiKli- 
ing  marks  arc  an  followti; 

1.  Ttip  sarcutaata  contain  mnHt  T«iBeU;  the  syphilitic  growthti  hnvc  fewer, 
the  tahc-rciiloiu  ouuM  acarccljr  any  Tefteel»  puaug  through  them.  Id  the  cas« 
of  the  tahcrcleii,  umall  gray  tuberculous  nodukü  of  chRrncterUtic  appeanmce  are 
aometimea  fouod  iu  the  nt-if^liburhood  of  the  lorKt?  luiiiur. 

3.  Papules  of  the  iru  ore  situatt-d  only  at  its  pupilkry  mid  t-iUurr  inBr;;inii 
—never  at  other  »[>"'* — while  other  tumom  may  take  their  origio  from  any 
point  wliatcver  uf  the  aurfat-'e  of  thi>  iriH. 

3.  With  «yphilitic  und  lulHTcitluus  tumors,  iritis  appears  earlier  than  with 
HtTomata. 

4.  Tubercle  ift  found,  rm  a  rule,  only  in  people  under  twenty,  while  twth  the 
other  kind»  of  tumors  usuully  »ocur  after  tlmt  age. 

A.  Pi&rtirular  importnaco  mn^t  be  attached  to  the  general  exntninntion  of 
the  piUient,  with  the  ptir|Kme  of  dctt-rminlii^  whether  syraptonis  of  syphilis  or 
LultcrculofiiA  are  found  iu  other  organs.  Iti  duubtful  ca.-«eft  it  ht  jubtiRnhle  to 
initiate  an  energetic  mercurini  treatment,  from  the  result  of  which  a  conclusion 
may  be  drawn  u  to  the  nature  uf  the  tumor. 

Among  tbf  piffm/mtftl  tumors,  pigmented  sarrnmnla  und  melnnomala  (of  the 
ftnt  variety)  rewmhie  eueh  otlHT  exceedingly.  They  can  tw  dietingiiished  with 
oertainly  only  by  determining,  from  the  previous  history  or  from  obwervatiun, 
wiM'lher  a  pnweM  of  growth  it^  going  on  or  not. 

As  lunidrs  of  very  rare  occurrence  inay  be  mcntirvned:  Vawular  tumor* 
fMixiren.  Schirmen;  myomatn  ( hiigmnge)  and  myo-sarromiita  I  De  Wecker  and 
IwanolT,  t>re*chfeld.  [JeutsrlunBnn)  springing  fn>m  the  riliury  iuuhcU';  epltliL-liat 
gmwths  rvBTmbliog  careiuumn,  urigiiiMting  from  the  cylindrical  celL»  of  thi.-  {mrs 
ciliariv  ix-tinc  (Badal,  Lagrange,  Lawford,  etc.);  and.  hifttly,  lepra  nodules  (Bull 
and  Hansen). 

IV.  Disorders  op  Motility  of  thk  Iris. 

75.  DisonlpfR  of  motility  of  the  iris  ntiinifcst  thcmeelrc«  Id  ditnin- 
ishcd  reactiou  of  Ihe  Utter,  but  chiefly  in  an  atterHlion  of  the  diunictcr 
of  the  pupil.  This  alteration  19  particularly  striking  when  the  disease 
affects  but  one  pye,  bo  tlmt  a  iiil7en>noo  in  the  pupiU  (aninocoria  t)  re- 
BDlta.  This  is  alvays  to  be  reguriitd  us  a  pathological  condition,  sinco 
ID  the  normal  etato  the  two  pupiU  arc  of  the  same  size  nnder  all  cir- 
caimtances.     The  pathological  altemtinns  of  the  diameter  of  tlie  pupil 


•  Such  p^entary  oulgrowths  oocnr  normally  and  grvatly  dtnlopad  io  th*  iris 
Iho  hoi-se,  fxmilng  the  «f-ealleel  gra[)c  kernels. 
I  Frf*m  d  priThiivc,  tr#j,  c<juid.  «ml  lipit,  pupil. 
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comprise  dilatation  (mydriasis),  and  contraction  (miosis)  of  tlie  pnpil. 
Either  of  thcfio  conditioas  may  be  brought  about  by  fi|iaam  (active  ut 
spastic  processes)  or  by  paralysis  (passive  or  paralytic  proceases).  Spas- 
tic mydriasis  is  produced  by  active  contraction  of  the  fibers  which 
dilnto  the  pupil;  paralytic  mydriuäis,  on  the  contrary,  by  pHralysin  of 
Che  sphincter.  Tlie  converse  h  true  ot  miosis;  spastic  miosis  beioff 
rtffenible  to  contraction  of  the  sphincter,  and  paralytic  miosis  to  po- 
I'ulysis  of  the  6bers  which  Jilut«  the  pupil. 


(a)  Mydriasis. 

Spitstic  mydriasis  accompanies  conditions  of  cerebral  irritAlion  of 

the  most  widely  diftc-ring  kinds. 

Parahjlie  mydriasis  is  far  more  frequent.  It  is  Rausod  by  paralysis 
of  the  lilwrs  of  the  oculo-inotor  nerve,  whose  branrlies  iiitiervale  the  in- 
trinsic muscles  of  the  eye — i.  e.,  the  sphincter  piipilla'  und  the  ciliary 
muscle.  Tbofsc  two  muscles  are  hence  generally  found  to  be  paralyzed 
■imultanoously  (ophthalraoplegiii  interna).  Thu  ueulo- motor  paralysis 
may  be  a  dtffusud  one — i.  e.,  ailect  several  or  all  of  the  brauche«  of  the 
nerve — or  it  may  be  confined  to  the  pupil  (either  alone  or  in  conjunc- 
tion with  ihe  muBfjIt)  of  accommodutiou).  Such  isolated  iwralyses  occur 
— 1.  [n  diseases  of  the  centnil  nervous  system,  and  roost  frequently  in 
tabes  and  progressive  paralysis.  Mainly  on  iicconut  of  the  connection 
existing  between  these  disease«  and  syphilid,  it  is  a  fact  long  recognized 
that  syphilis  is  uno  of  the  most  fretjiient  causes  of  isolated  mydriasis. 
t.  Through  the  action  of  poisons.  Among  these  belong,  above  all, 
the  alkaloids  known  as  mydriatics.  Paralysis  of  the  pupil  and  of  ao- 
commmlatiuu  ultiu  occurs  in  case  of  poisoning  by  tbe  toxic  principles  of 
pntrefoctiou  (rotten  meat,  tiuti,  «msages,  etc.).  3.  After  diphtheria 
(cf.  §  l.'Ht). 

Paralyses  of  the  pnpil  and  of  necomTnodation,  occnrring  after  con- 
tusions and  in  caao  of  increased  tension,  are  accounted  for  by  an  en- 
tirely local  lesion  of  the  sphincter  and  the  mtisclc  of  accommodation. 
In  the  case  of  contusions,  besides  the  coucussion,  Hmull  lacerations  and 
extravasations  of  blood  into  the  muscle«  are  also  mot  with.  In  the  case 
of  iucreased  tension  the  paralysis  is  produced  by  the  pressure  upon  tlie 
nerves,  with  which  is  very  soon  associated  atrophy  of  the  muscular 
fibers  themselves. 

The-  dilatation  of  the  pnpil  in  complete  blindness  (nniaunmiii)  is  not 
to  b«  regarded  as  a  disordc-r  of  motility  of  the  iris,  but  simply  a?  n 
physiological  cessation  of  the  pujwllary  reflex  when  the  perception  of 
light  LS  absent. 

(J)  Miosis. 

Spastic  miosia  is  observed  in  befrinning  nieninpitis.    The  Jfreat 
d^ree  of  spastic  miosis  is  produced  by  the  alkaloids  which  contmol 
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the  pupU  (miotic«);  other  imisoii»,  such  as  oiiiiini,  chlonil,  aud  nico- 
tine, altw  cAuae  contniction  of  tho  ptipil,  thougli  in  le&s  degree. 

Faraliflie  miosh  i»  oue  of  the  mtiHt  importiint  gymptonis  of  parolv- 
sii  of  the  cervical  8>inpnthetic.  Moreuvrr,  it  wiry  frequently  uccom- 
panieti  spinal  lesions,  capecially  tubes  dors«lis.  This  spinal  miotis  is 
%ery  vlleti  digtiuguishcU  by  the  fuct  thut  tlio  pupil  has  ceased  tu  road 
to  light,  while  it  titill  contracts  syiu-hrutiotisly  with  Bccommodation  and 
oouvergenoe  (Ar^vlUltohertson  pupil;  see  page  281). 


Eiilnrgomcnt  and  diminution  of  the  pupil  in  themsolve«  ranfw  no 
cuiuiiderahlc  interference  with  Tisiou  if  they  are  not  combined  with 
^ralysi«  of  accoraniodatiou.  Hence  they  are  but  seldom,  ia  them- 
»]Tes,the  siihject  of  treatment;  their  chief  ei^'nificance  He«  in  their 
being  an  im{M)rtjin[  syaiptont  of  a  deeply  seated  and  widc»]>iv]ul  dis- 
order. Thi«  lattur,  thertifure,  as  a  rule,  is  alone  the  object  of  treatment. 
Paralytic  mydriaijts  may  he  ireuted  synipWuialicuUy  by  miotic«  and 
electricity-. 

IStnilj/nit  of  thr  tymjutthftif  is  characlerized  by  a  aeries  of  «ymptonu  which 
ni>ni«r  wa»  tliv  first  to  dcHcrilw  fuHy.  Thv  pupit  \»  ooiitnicled  tlirough  [mrnly- 
rifi  of  the  tilwr«  which  diUt«  it — a  fact  which  i«  jMirticularly  manifested  in  tlic 
ttOSHlUatalkin  of  the  pupil  when  the  eye  is  ühiKlofl-  Thp  liilTcrence  between  the 
dltmeU'r  of  the  pii|iil  in  Ihw  two  kvcs  ie  hetict?  nimh  niori-  t^trikitig  in  a  Icelile 
than  in  a  bright  light.  The  (mlpebral  fiswire  i«  smaller  in  con!*e*jUfttceof  droo|>- 
ing  uf  the  up|M>r  lid.  Tliix  moderate  ploikix  in  ciuiMid  bv  tlie  jiamlyitis  of  the 
MDOOtb  uiuscular fibers  in  tht>  upjHT  lid  (the  musriiluo  tufKaiis  fiu|terior  descrilwd 
by  Halter),  which  are  supplied  by  the  »lynijNithctic.  The  evcball  itself  often 
srems  to  have  sunk  buck  into  Ilic  urbit  and  to  bu  U-ss  ti-nst-.  An  imponant 
•ymptooi  i«  the  diHereucv  iu  IIk'  riilliiens  of  the  vt-vel»  on  the  two  Hide«  of  the 
fac4\  In  A  recent  ixiralyai»  tb«  face  U  redder  and  warmer  on  tlic  puralyxei] 
side;  afterward,  the  npjwrtile  is  ihf  ca^f,  the  paralyzciJ  »idi'  hi'tng  jKiler,  cooler, 
and  ao  Iu»^t  Hwcaltng  f»  thing  ea^illj-  made  uilt  in  men  tt,v  the  hul  lining, 
witich  U  «tuned  with  sweat  on  one  j>idL*  and  not  ou  the  vthcr^  The  causen  of 
«pnpathtlic  pundytiia  are  usuhIIt  the  coarser  Icstoti»,  iind  mowl  frwpjcntlr  pre»- 
rare  fmm  tumoro  nf  the  nerve  in  the  neck,  ttiirh  as  goiter  or  enlarged  lynijihntic 
glaodi.  More  mrclv  it  b  c»n.4ed  b;  trauninttbOtH  (»inong  which  are  fracture«  of 
Ihr  rlavirle»  and  by  operation*  (e.  p..  the  extirpation  of  tumors).  Among  cen- 
tral di!u>itM-s  IrxiinnA  nf  tlie  !!pinHl  con],  •uich  na  tnlici^  or  injury  of  the  upiK-rmost 
part  of  llie  cervical  eoid,  have  bwii  ^lbNer^■ed  ua  tlie  cauce  of  KvmjHilheiic  |iar- 
alyitis.  In  many  ai*e*  it  ia  iropotwible  to  Btid  a  cause.  The  pnralyjii^  in  addi- 
UoD  to  the  iuconsiderahle  dii'llgiirement  due  t»  the  eliglit  ptosis,  cnUKcs  no 
iODoyance,  and  not  infmjuvntly  is  Brat  discovered  accidentally  b;  the  phyai- 
cian.     It  U  commonly  incurable. 

Under  the  name  of  Aißi/ma  ia  designated  ii  pmthological  condition  which  con* 

tn  a  conMant  and  nipid  i-hnoge  in  tbi' diameter  of  tlie  pupil.     Since  even 

vnological  condition»  ttte  pupil  never  remain»  <juit«  at  rest,  it  is  bard 
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to  draw  Uw  lin«  hotwern  pliysiiKlfigiriil  find  [intlioloffical  im^uiptuJe  of  the  pupil 
nod  many  bcUvve  tltnt  a  genuine  hippiu  iloe»  not  exüt. 

For  dixtiniorti  of  mutility  uf  tlit*  eiliur^'  body,  mw  under  tlie  BDonMllet 
«ccomDtodaliun  (f  l.tOj. 

V.    CONUKXITAL   ÄKUMALIK»  OP  TUB    IkIS. 

76.  I-  Meiiihrtma  PuptUarx*  J'erseverans  ([»erswtetit  piipillnn' 
membrane). — This  consists  of  a  gru;  or  brown  tiesiic  which  Ilea  upon 
tho  anterior  c^ipauls  of  the  lens  in  the  repon  of  the  pupil,  tind  is  U8u- 
iilly  couiieclt'd  wiili  the  iri«  by  browu  filuiiiLMitA.  Vt-ry  fret|iiiMitly,  huw- 
evor,  there  are  siiiiply  n  few  brown  dot«  present  on  the  lens  capsule  or 
only  one  or  two  fihiinents  that  run  from  cue  portion  of  the  pupillary^ 
margin  to  th«  npjidsite,  and  tiiiis  bridge  over  ilio  ]»u]»il,  or  ihut  \^ 
from  the  iris  to  the  capsule  of  the  lens.  They  bear  a  great  resora* 
blAuco  to  the  posterior  synechia}  remaining  after  iritis,  but  do  not,  lik«1 
the  latter,  riae  from  the  pupillary  margin  itst^lf,  but  out«idc  of  it,  from 
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Pin    108— Rkkaiks  (Wm  PrpiLUiitT  McvnAAHV. 

Thi»  rtar«  tlndf  r  The  fotrn  of  n  «mitU  AUmiMil.  <■.  fmm  Uip  eln-nlu«  minor  IrMl*.  iinrl  niiw  li  Ih» 

fiuiJil.  In  ilwrr-olrr  iif  «lik-li  H  bMwrniwnttiuMifMt  r^«  tminll.  romiil.  «thllv  cnrieulnr  (it««n'iljr, 
n  Hplti-  <ji  the  fllriiiiiiil,  till'  lotarpr  bait  of  iht-  Irfa  htm  n-iroc-iT-il  «nili-lv  tcmfpr  ati-i>|iiiH>.  i 
that  th"  flintnrni  U  ((''•^"r  clonjnilfirl;  but  Ihc  iipprr  pwl  tiT  l))4>  Irta  it  finwonUsI  üy  tt 
p<Mtvii<ir  ii)-»<:i:bl»  (<i  and  ii)  from  «tibiuillinic  rriuJllljr  tu  the  m.-Uud  ut  U.ra(>Uw.    tSM  i 
|>l«uAtJuu  w  KIk.  91  i 

tho  circiihis  iridis  minor,  which  lies  on  the  anterior  surface  of  the  iris 
{c,  Fig.  1ÜÖ).  and  which,  aa  embryology  showB,  gives  off  the  vessels  for 
the  pupillary  nuimbrane. 

2.  Cvluhonm*  Iridis. — Congenital  colobonia  of  the  iris  is  always 
situated  below.  The  pupil  itt  cnnliiiu<td  downuiinl  to  theniarpiiof  the 
eornoa,  growing  uurrowor  all  the  time,  so  tlint  it  has  the  shape  of  a 
pear  witli  its  small  end  at  tho  lower  margin  of  the  covnea  (Fig.  107). 
Tho  sphincter  lines  the  margin  of  the  inipil  logetlier  with  the  nolobomi 
aa  far  as  ihc  apex  of  thn  latter.  Coriguiiital  cotobuma  is  thus  dist)n>^ 
guished  from  the  artificial  one  made  by  iridectomy.  In  the  latter  th4 
sphincter  is  wanting  in  the  course  of  the  colohoma,  because  it  luis  been 
excised ;  it  is  slh^i  to  cud  wiiU  i^iiarp  edges  at  the  dividing  lino  between 
pupil  and  coloboma  (cf.  Kig.  y;i4).  Colohoma  of  the  iris  is  very  fre- 
quently combined  with  colobom«  iu  the  cburioid  and  in  the  ciliary  body 
(sen  §  80),  and  sometimes  also  with  a  small  indentniion  of  the  edge  of 
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th«  l^ns  (coloboma  of  the  lens]  at  the  spot  corresponding  to  the  colo- 
Uimu  in  the  iris. 

3.  Iriderrmia  {Amrulia). — Tho  iris  muy  be  wanting  either  alto- 
e-i'thtrr  or  all  exoopt  a  Bmall  reaiihml  portion.  This  defect  is  frequently 
fii  in  plicated  with  congonital  opacities  in  the  cornea  or  in  the  lens. 

•I.  Bctopia  I'upiiliv.^ — Kven  in  the  normal  eye  ilie  pupil  iä  not  pre* 
ciselj  in  the  center,  but  is  usually  placed  a  little  below  and  to  the  inner 
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n»  Vli.~-CovatanTAL  Oimwiva  or  thb  Iub.    EnUf«ed  S  x  1. 

Tlic  pa]iil  M  \  *rh<ili>  !■  ilbipUiiil  dimnwil.  no  rtial  Uh  n|>iw>r  bnnlcr  lln  ft|>i<rosiniiil«-ly  hcMnit 
tliv  twnlrrol  llii*  iiima'«.  \t  Isi-milliiiiiil  Ih'Ihu  fnlplhr  olnhnnia,  aiirl  I*  hriw.'r  pcar-riiniiri), 
Tb"  MihiBctT  KTiHn  iiio*»-  niKl  nn-i-r-  nnrrow  tx-iow,  ■"  (hw  n(  Iim-  l<vn-p»t  |ijiri  i>r  ||ii^  oolnlio- 
inallMnuliintvf  vMIiIip:  <iii  tin-  i-xWt  hnmt.  ilii-  blnrk  rrlniri*  iwlottk'liiK  lo  \\w  n-iliial  \iiit- 
a»rM  of  itiP  Iru  I«  hi-n-  [ir>-th>rtli4iiiirl)  l>i<«Jvf.  Tbe  <.'uuir*tü»u  ruiii>i>«  uf  Uui  irl»  «r« 
ooly  iwitm  ÜI II«  upper  vmh. 

iid<'  of  it.  While  usimlly  tlii^  can  be  noticed  only  upon  carcftil  eiami- 
nution,  there  are  cases  in  which  tite  displacement  is  so  great  as  to  be 
obvious  at  once;  indeed,  the  pupil  may  bo  situated  quite  excontrically, 
in  the  neighborhood  of  the  cimieal  margin.  The  diäplaeenieut  baa 
_Uwn  observed  to  occur  in  different  directions,  and  1^  fre<|uently  contpli- 
ivtX  with  a  dislocation  of  tho  lenei  (ectopia  IcuiIr). 
The  congenital  anomalies  above  described  are  found,  for  the  most 
jmrt,  in  both  oyca.  They  are  apt  to  be  inherited,  so  that  they  are 
fivquently  found  in  scTcral  members  of  thesanin  fiiniily  ;  they  are  often 
alio  met  with  in  conjunction  with  other  congeniuii  eiiomalies.  For 
the  latter  reason  the  disturbance  of  sight  is  often  much  more  consid- 
erable than  would  bo  expectwl  from  the  opLical  condirionR.  In  such 
ey«  there  froquently  exists  very  great  niyopiji,  hyi>erinetropi«,  or  aslig- 
niutism,  or  deticient  development  of  the  retina  or  of  the  whole  eye  it- 
self, the  latter  being  considerably  smaller  than  usual  (niicrophlhalmus). 
Sach  eyea,  moreover,  are  more  subject  to  disease  than  are  normal  ones 
— (e.  g.,  irido-chorioiditis,  glaucoma,  and  cataract). 

/Vniifz-n'  puftUlary  memhtvne  is  of  cotnpnmüvply  frequent  oerurrence  in 
nirwbora  infmil«,  Imt  nfterward  disapiK-ani,  cxcopt  in  the  few  «isw'»  \a  which 
raiiiuRDUt  of  it  pend«t  during  the  whole  life.  Tlw  lirown  filmneiib'  Atretchiiix 
from  the  pii}iil  to  th*  CApmilp  nf  the  lens  mm  Llüod-vcAsels  which  bsve  iM-rn 
ohilierkird  and  i;ovetHp«d  in  pi^nnenL  Whcro  they  arc  ntUirlw-d  to  the  k-ns 
eaifcMiIf.  the  Utter  frcinontlr  »huws  n  piinrtatc.  dfoselj-  whit«-  opiicilf  (Fijj. 
<•>.     Tliev  lirown  filamruts  do  not  hinder  the  free  movt-niCDt  of  the  pupil. 


Also  chIImI  furec/upi».  frnni  wipn,  pupil,  Ac.  out  nf,  Aad  rint.  [iluce. 
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Moreover,  under  atropine  the  pupil  dilates  ad  maximum  witbout  suffering  any 
change  in  its  roundness,  because  the  filaments  are  so  extremely  extensible. 
This  is  another  mark  distinguishing  them  from  the  acquired  synechi»  due  to 
inflammation. 

Congenital  eoloboma  of  the  iria  occurs  under  different  forms.  Besides  the 
pesr<shnped  colobomata  above  described  tliere  are  occusionully  obser^'cd  some 
in  which  the  pupil  has  the  shape  of  a  keyhole,  as  in  artiflcial  coLoboma.  A 
special  variety  is  the  bridge  coloboma.  In  this  the  pupil  is  separated  from 
the  coloboma  by  a  narrow  thread  of  iris  tissue,  which  stretches  like  a  bridge 
from  one  pillar  of  the  coloboma  to  the  other.  Incomplete  colobomata  are  of 
comparatively  frequent  occurrence;  there  is  then  simply  a  shallow  indentation 
of  the  pupillary  margin,  or  the  portion  of  the  iris  corresjKindiDg  to  the  coloboma 
is  distinguished  by  a  different  color,  which  is  generally  due  to  the  absence  of 
the  anterior  layers  of  the  iris  at  this  point. 

A  pear-shaped  appearance  of  the  cornea,  duo  to  narrowing  of  the  latter  be- 
low/is  often  associated  with  colobonra  of  the  iris. 

The  formation  of  a  coloboma  is  accounted  for  upon  the  ground  of  incom- 
plete closure  of  the  ftetiil  ocular  fissure ;  but,  as  this  lies  at  the  lower  »ide  of  the 
eyeball,  congeoitul  colobomata  are  likewise  directed  downward.  (For  a  more 
precise  account,  see  under  Colobomata  of  the  Chprioid,  §  80.)  This  explana- 
tion, of  course,  does  not  apply  to  those  extremely  rare  cases  of  congenital  colo- 
bomata which  are  not  situated  below.  Most  of  such  colobomata  are  probably 
due  to  an  inSammation  of  the  iris  during  fcetal  life,  having  as  its  sequel  a  par- 
tial arrest  of  development  or  an  atrophy  of  the  iris. 

Id  regard  to  the  frequent  congenital  anomaliea  in  the  coloration  of  the  iris, 
see  pages  253,  2Ö0. 


CHAPTER  VI. 
DISEASES  OF  TITS  CBORIOID. 

I.    Ikplavhatiok  of  the  CnORIOID. 

77.  iKFi.AKMATioy  of  thc  cliorioid  (Chorioiditis)  produces  exudates 
which,  as  iii  tht;  ciise  of  every  otbür  iaflainmation,  may  eidier  disappear 
«gain  by  resorption  or  may  go  dd  to  Hiippuration.  Hence  we  disUo- 
^Dish  between  chorioiditis  uon-supparativa,  comniouly  known  an  cho- 
rioiditis exudativa,  and  chorioiditis  suppurativa.  If  the  iuflammalioD 
remuna  conlined  to  the  ehorioid  proper,  a^  is  especialty  apt  to  be  the 


FW    lrtt,-<'HnBi(itiitrt«  ImwtHlXAT»,     tAflrr  It- Wii-km 

Tlyrt  «In*  choriöUltl«  Imm  «llnpk«!  «  niroplr  vy-  i-»n  !■■  nv>Kn\*»^  trnm  Ihr  «Intpblr  crMWMlt 
wlilrh  lni-)iB>«  thr  iMiiJllM  ui*-»  t>ii-  Iviti|i>>rdl  Hlilt-.  Tin-  crvMr^nt  I«  fthftrplT  <l><f1ood  )j*  the 
N'-b-ral  tine  on  iln'  <vIh  tint  t'<  ihe  |ui|iini>.  Aiti)  b;  \hf  pitm^ni  rinit  nn  it»  u-riiht»)  «iilo. 
aixl  *1>i»>*  ■-vi-n'wti*-r<>  ri*ii>A)iiit  of  ll»-  r-lii>rt<iii|iil  vi.«mi-U  nmi  itlao  nf  plffnK*nt  Tin-  rhiirtii 
kVtk-  t'n'i  •xi'-ii|iv  Hi^-rlv  i)ie  ««iiwtnrUI  part«  »f  ih^  tnniiw-  Thev  ar»  white,  wllb  ■  Uatat 
oT  r>lffTn>-nt  nt  i^'Al'r  nr  h-m  w1>1lh;  nianvalitn  hav"  «pot*  nt  plfcnM-nl  (n  tbHr  InU-rtno',  llin 
r^tliMl  rf4M>la  •r*>  prrfn'il^  ilUlliK«  «a  ihmy  paan  aiTiMa  111-  up»««  MMd  their  p[|fnM.'n( — 1.  m  , 
tlior  Up  in  rnnrt  af  tbr  lattrr. 

caw  in  the  nou-STippiirnlive  form?. all  pxterior  Bicns  of  in(!animatinn 
an^  ahftent.  The  eve  looka  normal  externally,  and  the  diäense  maiii- 
festg  itself  to  the  patient  only  through  the  diaturhanRe  in  si^ht — to  the 
pbymcisD.  only  throuj^h  ophtlialmdin-opir  examination.  Ilul  if  the 
^taean  passes  over  to  the  anterior  portion  of  the  uvea  it  becomes  recog- 
SS  387 
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nifflblo  exteriorly  through  the  symptoms  of  cyclilie  and  iriti«  (iWrfo? 
tJtorioiditis).    This  extension  of  the  disease  forward  is  the  rule  in  vio- 
lout  iuflammatioDa,  aud  benca  in  tlie  suppurative  forms. 

A.  Chorioiditis  iCxudativa  (A'on-Suppuralitfa). 

SyiaptoiDS.— Exudative  chorioiditis  appears  for  the  most  part  un- 
der the  form  of  isolated  foci  of  iiillHmiiiiitioii  scattered  over  the  cho- 
rioid  (Fig.  lOS).  While  Htill  recent  thej  appear,  when  eaen  with  the 
ophthalmosoope,  as  yellowish,  indistincily  outlined  spots  which  lie  be- 
neath the  retinal  vessels  upon  tho  red  fundus  oculi.  The  spots  are  pro- 
duced by  an  infiltration  of  the  chorioid  with  exudate  which  liidn«  the  red 
of  the  cborioidal  vessels;  furtbortnore,  the  overlying  retina  is  clouded 
and  gray,  and  covers  the  subjacent  cborioidal  mass  as  with  a  faint 
veil.  In  proportion  as  tho  exudate  disappears  by  resorption  Uic  chorioid 
again  coiner  into  view,  bat  in  an  altered  state  ;  it  is  atrophic,  deprived 
of  its  pigment,  and  in,  part  converted  into  cicatricial  conoectire  tissue. 
Tlcnce,  after  the  disappearance  of  the  exudate,  the  diseased  spot  is 
«eon  to  grow  lighter  in  color.  Where  the  chorioid  has  become  alto- 
gether atrophic,  a  white  spot  is  formed,  becanso  the  white  sclera  then 
shows  through  ;  in  other  cases  remains  of  the  vessels  and  of  the  pig 
ment  are  recognized  lit  the  white  cicatrix.  Afterward  the  pigmen 
often  proliferates,  so  thiit  the  chorioiditic  spots  appear  lined  with  blitck 
pigment  or  covered  with  black  spobi  (Pig.  108).  The  decolorized  or 
pigmented  spots  remaining  after  chorioiditis  may  properly  be  character- 
ized as  cicatrices  of  the  chorioid. 

It  is  cosy  to  see  that  the  retina,  which  directly  adjoins  the  chorioid, 
is  also  sympathetically  affect^fd  in  those  spots  where  tho  chorioid  is 
diseased.  If  the  implication  of  the  retina  is  jKirticutarly  prominent,  we 
speak  of  retino-chorioiditis.  Moreover,  the  exudutcs  from  the  chorioid 
puss  not  only  into  tho  superimposed  retina,  bnt  also  through  the  latter 
into  the  vitreona.  Opacities  of  the  vitreous  thus  produced  are  hence  an 
almost  constant  accompaniment  of  chorioiditis. 

It  is  the  implication  of  the  retina  and  vitreous  wliich  causes  dit- 
turbances  of  vision  of  various  kinds,  and  tlius  diroclä  the  patient's  at- 
tention to  the  eye.  The  vision  is  diminished  as  a  whole  on  account  of 
the  clondiness  of  the  vitreous  and  the  hypera>mia  of  the  retina.  Bnt 
in  those  spots  in  which  inflammatory  foci  exist,  sight  may  be  entirely 
abolished,  so  that  insular  defects  (scotomata)  are  present  in  the  field  of 
vision  (see  {>age  33).  Owing  to  the  fact  that  the  retina  over  the  focus 
of  inflammation  is  pushed  forward  and  its  elements  are  diüpiuced  from 
their  normal  situation,  objects  whose  images  fall  upon  the  retina  may 
appear  distorted  (nielamorphopeia) ;  straight  lines,  for  inHtanoe,  appear 
bent  in  various  directions.  Frequently  also  objects  appear  smaller  than 
they  are  (micropsia).  As  long  us  tho  inQanimation  is  recent,  Symptoms 
of  irritation  of  the  retina  manifest  themselves;  subjective  sensations 
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of  light  (photopeie)  exist,  euch  u  spots  before  the  eres,  sparks  and 
b&Jlft  of  fire,  etc  These*  phctiomcnn  oaiiko  thi>  patient  annoyAnee  and 
anxiety,  sometime«  to  an  extromo  degree.  When,  aftpr  the  siibsideiioo 
of  the  inflammation,  atrophy  of  the  cborioid  and  of  the  superimposed 
lagere  of  the  retina  hiw  taken  plane,  »if^na  of  ahsenre  of  function — i.  e., 
gaps  io  tho  field  of  vision — take  the  place  of  the  s-igns  of  irriistion. 
The  influence  that  the  scotomata  exert  u}»ou  the  sight  in  general  de- 
penda  primarily  upon  tho  place  they  ocoui)y  in  the  fundus.  Periphe- 
nilly  situated  acotomatii  cause  but  liitlodiaturbanec  of  vii!iion,eTen  vhen 
they  are  pretty  numerous;  and  it  they  occur  only  in  one  or  two  places 
they  asually  escape  the  [uttienl's  notice  altogether.  On  the  other  hand, 
when  a  scotoma  occupies  the  site  of  the  yellow  spot  the  disturbance  of 
TiMoQ  is  as  great  as  in  tbo  preceding  case  it  is  trivial ;  direct  Tision  is 
then  destroyed,  and  the  eye  beuomes  unservicaahle  for  fine  work.  The 
firaicase  would  be  met  with  in  the  chorioiditis  represented  in  Fig.  108, 
the  second  in  Fig.  110. 

The  courst  of  chorioiditis  is  chronic,  it  taking  many  weeks  for  the 
foci  of  exudation  to  be  converted  into  atrojihic  spots.  The  opai^iUea 
of  the  vitreous  laäC  even  longer— often,  in  fact,  permanently.  But 
chorioiditis  is  chiefly  dangerous  hecati^.  of  its  tendency  to  recur,  in 
consequence  of  which  new  foci  of  iufiaMiniatiou  are  constantly  devel- 
oping in  the  chorioid*  so  that  the  latter  is  finally  covered  all  over  with 
old  and  recent  siKits.  With  tliia  U  ultimately  associated  atrophy  of  the 
retina  and  optic  nerve,  so  tliat  obstinate  ca^es  of  chorioiditis  terminate 
in  partial  or  total  blindness.  When  the  affection  of  the  chohoid  is 
well  advanced,  cloudiness  of  the  lens  (Cataracta  complicata)  is  almost 
always  associated  witli  it. 

Etiology. — Exudative  chorioiditis  is  a  free|iient  disease,  which  is  ob- 
served at  all  ages.  Among  its  most  ordinary  causes  is  syphilis,  both 
acquired  and  hereditary.  As  a  result  of  the  latter,  cases  also  of  con- 
genital chorioiditis  have  Iwen  observed.  Chorioiditis  may  also  Im  caii«»d 
by  general  disorders  of  nutrition  of  various  sorts,  such  as  unn;mia,  chlo. 
rosia,  scrofaU,  etc  In  many  cases  of  chorioiditis  tho  cause  romtdns 
obscorc 

Myopia  is  frequently  complicated  with  changes  in  the  chorioid,  it 
being  only  a  mm  exfKption  to  find  the  latter  normal  in  myopia  of  a 
high  degree  (I'^ig-  110).  The  changes  in  the  chorioid  in  this  cafie  are, 
to  be  sore,  less  thoso  of  a  chorioiditis  proper  than  those  of  u  primary 
atrophy  of  the  chorioid,  cauRed  by  the  stretching  which  the  latter  must 
noconarily  undergo,  when  the  entire  posterior  segment  of  the  sclera 
bulges  backward,  as  is  the  cose  in  extreme  myopia. 

Trdttment. — T\\g  treatment  of  chorioiditis  must  have  regard  mainly 
to  the  otioiogical  factor.  When  this  :s  readily  amenable  to  therapy,  as 
is  the  case  with  syphilis,  favorable  results  are  promptly  attained — in 
tact,  syphilitic  chorioiditis  olTers  the  best  prognosis,  inasmuch  as  by  un 
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energetic  antisyphilitic  trciaraeiit  spoedy  improToment  in  most 
and  often  even  an  entire  cure,  can  be  obtuitied.    To  be  sure,  we  are  not 
able  to  provunc  the  fi-eqneut  recurrence«  frhich  may  stlU  lead  ultimatuly^ 
to  the  dcBtriiction  of  the  eye. 

The  treatment  of  the  local  change«  shoulil  aim  to  prodaoe  rapid' 
reanrption  of  the  exudate  iu  the  chorioid  and  the  retina  and  also  in  llie 
Titroous.  Siiitnbte  remedies  for  this  purpose  are  the  iodide  of  potAA- 
sium  or,  when  necessary,  a  treatment  by  inunction,  which,  even  iu 
non-syphilitic  ctLses,  can  do  j^iwd  service  through  it«  absorptive  iictioii ; 
furthermore,  diapboreaiB  (aeo  page  'iHi).  In  marked  hvperiemia  of  the 
fundus,  blood-letting  may  be  performed  by  the  application  of  six 
to  ten  leeches  behind  the  mastoid  process.  Besides  these  measuroaj 
ire  must  enforce  vrhiit  may  be  called  the  hygiene  of  the  eyca — that 
is,  the  avoidance  of  any  »training  of  the  eyes,  and  the  protectiou 
of  them  from  light  by  dark  gtasses  or,  when  necesaary,  by  rest  in  a 
darkened  room. 


The  dUHnction  1>ctwecn  recent  czudiiteii  and  old  atroplilc  spctu  in  tlic  cho- 
rioid IK  iKtsGf)  Upon  the  rnlluwing  signs:  ICxiii)at«H  are  of  a  vellow  or  yollowtttli- 
white  culor,  do  uot  Iibvl-  ii  sharp  outHne,  aaj  preheat  to  view  do  chorioidal  vco- 
kU;  retinul  vvwKibi,  wtiich  Ijy  I'liuntw  run  over  Ilium,  xhow  by  their  bending  that 
a  projection  of  ihu  retina  exist»  here,  due  to  ttic  proruinenoo  furuu-d  by  thr  vsu- 
Aalv.  Ttx:  ntrophic  !<]ioLti  art-  pure  white,  and  huv«:  an  irregiiliir  but  shurp  out- 
line, often  fonned  1>y  u  jiigmented  biuid.  I'lf^mcnt  »potn  nlso  lie  iu  the  whit«| 
sjiot  Jtstif:  MiniL'tieuL's,  iiidut-d,  tliu-  j^iwtli  of  pigment  liecomes  no  cjcwwHr»' 
ihftt  the  r<potA  Snully  lvi?i>me  entirely  bliwk.  Mun^ivur,  reinuins  of  IJip  cliori- 
oidul  vcäAcU  arc  visible  wjtiiti]  the  atrophic  urea.  Such  vessel*'  nut  infretiurntly 
prment  tliickened,  white- look  in  §;  walls,  or  are  even  quit«  oblltcrateil  nnd  con- 
verted itito  lij;hl-coli>rud  curd». 

In  case«  of  old  rctino^horioiditiü  the  piguieDt  often  mijcratcB  from  the  cho- 
rioid into  tltR  nitinii.  Thiit  the  pi};iuent  h  in  the  rotinu  h  obvious  from  the 
fact  tl]ut  the  retinal  vesiu-U  in  the  Kpi>t8  where  thin  ]iif^enl  lies  are  orn'crod 
l»y  it,  wherefflH  they  pasw  over  pigment  that  is  (iituat*d  in  the  chorioid  and  are 
hence  not  liiddeu  by  it. 

There  axe  cute»  in  which  the  atrophy  äffoct«  only  ihf.  \>\gment  epithelium, 
which  gradmüly  disappeara.  Then  the  ctioma  of  the  chorioid.  with  it«  vn«cl» 
nnd  pi^entetl  inlerrviruliir  itptic«^  i«  exposed  to  view,  and  there  is  drvcln|iaHl 
the  picture  itf  a  teiwi-^Uuted  fiindiis  rvKembling  tliut  nl»erved  rh  a  phy«ioln^nil 
condition  but  much  clearer  cut  (Fig.  110).  Bcaide»  oeturring  in  certtun  form» 
of  chiiriiiidititt,  thi«  ftlto  occur»  in  jLtUucDtna.  in  myopia  of  high  degree,  in  reti- 
oiti«  pigini.-»tufta,  I'tT.  in  old  people,  »piite  ü<niiill,  brilliitutly  whito  spoi»,  otlim 
surrounded  by  u  dark  frinpe,  are  sometimea  found  in  the  chorioid.  Tlwy  eor- 
reapand  to  iicinouM  oiilftrowtlm  of  the  lumin»  vitrea  of  the  chorioid.  over  wldch 
the  pigment  epilbelitim  hem  underifune  do-struetiun. 

Chorioiditis  occurring  in  iW«f«/  /oei  of  »HjinmtHtUivn  U  dixtinguiatied,  ac- 
cording to  the  location  of  the  latter,  into  different  forma: 

1.  Ckarioditi»  cenlrnlu  is  chamcteriu^  by  ehangea  orrurring  direrlly  in  the 
regiou  of  the  macula  Lutea.     It  tUu»  cnuaea  a  central  itcotooia.     The  most  (re- 
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qnMit  CAuiw  tit  il  »  myopia,  which,  if  of  hii,'h  degret;,  IciuIk  IMp  id  life,  almntit 
irithfMit  rxre;>tion,  to  chimgiM  in  tlic  yellow  spot,  which  an-  miualy  uf  ko 
»trophic  nature  iKig.  110).  InRatnniBtor;  cliauguH  st  Iliii>  k|ioI  nrc  often  found 
in  «ypfailiK,  in  which  Ih«  region  of  the  mttcuU  is  eometimctt  occupiei]  bjr  a  UrKv 
exuflnu>.  traiiofonnc«]  later  into  a.  tluiKh-gni>  nuum  of  conoectivc  ti»ue.  Cir- 
cunuirribed  dincAAe  of  the  niM;ular  region  aIno  duvi-lupa  wi  a  result  of  injnnea 
«ffvctng  the  whol«  o^cbuU,  mich  ha  contuitoiiei,  tlic  entry  of  foreign  liodii'«  iulu 
iJK  viirmtui,  etc.,  m»  thiil  ths-  niacuU  must  he  rcgtirded  a»  »  pjirticularlv  vulricr- 
akie  «pMt  in  tlie  buvk^iuml  uf  thii  v\t:  Kiiially,  a  iltHenae  of  ihi?  rnnriiln  i» 
otMiTV<M]  JD  old  {K-opIc-,  which  usually  oSccU  bolh  eye«  about  equally,  and  in 
rrffmble  to  senile  rhangr». 

3.  Chmiuditi*  iiufK4fntita  i-<  cluinirtt-Tiwi]  by  miinproiw  round  or  irn';i«lar 
spoU  which  »re  acattored  over  tliv  fuudui«  (Fig.  10H}-  This  is  an  eminently 
Htronie  romi,  in  which,  in  the  usual  i^ounw  of  event»,  new  tipotg  are  being 
foriDMl  »II  Ih«  time.  t'lliuuitt<ly,  the  chorioiil  in  KtuJdrd  »11  over  with  such 
Hpoc»,  which  in  many  place«  become  confluent,  «o  that  in  o!il  v-tu^eH  n  great  ex- 
tent of  the  funtluH  often  looks  whitiKh.  The  »ight  nwy.  ncvertheles»,  itil!  be 
prrtty  ffiKid,  if  ouly  Che  ri.-K>oii  uf  the  nmc-ula  lutcm  rvinains  inlaer.  In  the  lie- 
ginning  of  the  liUeaw  hyperfcmia  of  the  retina  and  optic  nerve  ejciM»,  but  later 
both  iKieome  atm|ihie.  Thr  papillti  take«  on  ii  dirty  grayish-red  color  and  lose* 
tae  «liaq>  outlim*  (rhoriuiditie  atrophy),  the  retinal  veaaeUi  are  fewer  and  are 
greatly  cooimcted. 

A  tpvcial  form  of  chorioiditiH  dbmeminatn  U  the  ehorimäilU  areoUtri»,  first 
dr^^rihed  by  Förster.  In  thiH  theflntt  focidevcloix-d  in  the  %-icinity  of  I  lie  yellow 
k(»ot,  while  the  iiubw-qucnt  onen  make  their  apfK-arance  lU  a  cimiitantty  incrt-iin- 
inft  dlxlance  from  t|^e  latter.  The  nioM  recent  foci,  therefore,  nre  iilwaya  tltO!«e 
Mlluated  at  (he  peri|>her>-.  The  iH^havior  of  the  individual  H)>otH  is  directly  the 
revaraa  of  the  ordinary  eounie  pumued  by  criiorioiditic  |Nitelie&;  tlie  nionl  n-er<-iit 
Hpota  »re  entirely  black,  and  afterward  alowly  enlarge,  and  at  the  oainc  tiuic 
become  dcooloriüed  from  the  center  toward  the  e«Ige,  wi  that  at  lasi  tliey  are 
almost  cntirtdy  white. 

3.  Chorwiditi»  nntrrior  depottil»  it«  foci  of  exudation  at  the  periphery  of 
the  chorioid.  The«  foci  are  therefnre  readily  nverkwkerl  if  we  neglect  to  ex- 
amine the  mUAl  anterior  portJoniü  of  the  fundus  with  the  nplillialniuocope,  Tho 
riutditto  ttjiterior  occur»  most  frequently  in  eye^^  nffi-rted  with  excotwivr  mynpi.). 
1b  young  person«,  chorioiditi«  anterior  often  occurs  in  con!iec)uenee  of  lien-ditary 
i>y|)l)iliH:  UHually  the  periphery  uf  the  fuudu»  ix  »ludiled  with  ruundifh,  ink-hlaok 
H|iot9  (see  ]>ttge  IttS).  In  old  people,  »imple  pigmentitr>'  changes  arc  frequently 
found  in  the  anterior  portions  of  the  chorioid. 

The  Variety  of  ehnrioiditi«  whirh  ta  spread  f/^/fWa^/y  over  the  whole  chorioid 
i«  alway»  combined  with  a  coincident  affection  of  the  retina,  and  Ik  therefore 
fmJinarily  known  a»  retinfi-cborioiditi«  «r  chorio-relinilis.  In  the  typical  fash- 
ion in  which  it  wa»  lin<l  riewrribed  by  FOrstpr  this  occur«  in  gyyiiilit.  In  recent 
cnwa  the  retina  apin-arK  rloiided.  and.  furllirmiort.  Ihe  entire  fundu»  ia  veiled 
by  a  One  punctate  cloudlneM  of  the  vitreous;  moreover,  circiimsrribcd  exudates 
may  aloo  be  pre.'aent  in  the  chorioid  and  the  retina.  The»-e  occupy  mainly  the 
rvgion  of  the  macula,  and  uxually  ap|K>ar  under  the  guixe  of  large  or  Kinall 
irregular  jHitche».  which  are  of  a  gray  or  dirty  yellow  color  and  «re  ill  defined. 
M)  that  they  are  only  discovered  uymn  careful  examination  with  the  erect  image 
•od  with  the  pupil  dilated.      In  the  later  elagea  the  cloudioeM  of  the  retin» 
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Pio.  lOS— OrrKMirnivK  Ektiusm  n»  Mtopi*! 

A.  OrNTUivuiancoPK^  Imauk  ow  thk  pAriuui-~-TI»-  i>a|iilla.  he.  Im  of  Ihv  «IiApw  ot  kB  «lUpM 

«rith  il«  l'intc  iixjfl  v'irtiiaU.  In  tu  ntiU-r  h«ir  it  hIiows  Di«  l*rp-  phjalnJoKical  excavalUB. 
upon  wruKV!  Hu-ir  nri!  vlalbl«  the  xra)F  •UtipluiRit  i>F  thi*  tainituk  oribriMa,  wLile  llw  cvbtrmt 
vnuDti  >KC«-ui|  DO  Ibif  inner  wall  uf  tbtr  rxcavAtian.  AdjuuiinK  tliu  Inoer  tfurdef  Of  the  n» 
pnift  fttui  nuC  hIuvrIt  arponibHl  froni  It  b  Hut  bririiL  craKwn,  n-A.  Tbls  ts  »f  a  wIlIic  <.i>ri:ir, 
«hlk  tbe  papdla  Iwir  Is  rerldiulL  TIm  enooMit  ta  coverad  «llli  browMgb,  plonirntfil  nurk- 
Imrb,  rBiirOMoUnit  nuiAirm  »l  r.lii>  utrnto*  |ri|m*Dt  o(  th«>  ohorlold.  Thn  I«in|ii>ral  lairil^r  iil 
tfa«  eraaceot  ta  sbarpty  df^niN)  ouil  ch<-  cfaorlQiil  adJolDlnic  It  la  aonawlwl  mor«  plsm«al«id 
than  Wtwd.  On  ttin  ntbi-r  hivtirl,  tli«  i-lmrlodi  In  llir  rlclnwy  of  Ihn  naiul  hnnlnr  oT  tbe  p** 
pUk  tbowi  •  MirewhHl  Jl^-hlrr  olorallon  In  Ch«  »p«o»  betwwn  c  «ad  d,  »o  Uwt  it  r»UcWwi 
erMo»nt,  whlrh.  ui  hr<  ■!■»-,  i*  »ut  mii(.'h  tniiiv  thiiu  a  sucewatian  of  uii(>,  ia  fortnMl  un  tin 
imm]  sI<Io  iif  th>-  itiKk  mipKrti'ai^Unn  ctva<vnt>. 

B.  LoxaiTi'i>iK«L  .SccriuN  TUftucoH  thk  UkjiI)  «jr  thi  Oi^ic  Nkkvi.  Hagiüae«)  14  ■  t. — Her« 
tb«  dlxptamroeDt  vf  Um  opliu  nervB  wHh  ivlaÜoD  lo  tlie  aut-ri  un?  In  tba  Klerm  and  cburtoU 
dnalgni-d  Fat  IIa  iwaaoff«  to  obvloua.  Ilw  opUc-nn-r»  funfculi.  whf-rvrer  ther  cooaltt  of  n»- 
dullaMHl  Itbvn,  ar«  c<älat*d  hiaek  hf  W<4k«<^**  tuvaiauisyliu  Mnln:  (mtImmd  Umid  can  W 
aoen  th«  «eiitii,  which  rainaln  uniitBlai>d.  aii-l  tlio  loiKriludlnal  aeclionaof  tluM>Blial  ariiRT 
Mid  cMitral  vnln  Th«  htnj-ta  iil*liilrii;  n-iviiit  nlinipilf  «t  ih«  lamlm  grthrw,  Id  front  »T 
Ihs  üiulua  crlbr^Mt»  tli»  h-A.I  «f  tht  >>|<lk  nfm-  prcAeot«  tb«  nbynloloclcal  rxvaTatlon. 
Tbla  la  a  doprrwucick  whiaw  Hmir  al  It»  drrurxt  pari  ia  r<irnii-il  l>v  thp  Inoiina  i-ribnaia.  Tbn 
ttimpftraJ  wall  of  thr  iMcaviitJan  alapM  nowD  <iiittn  cr>''"li>>*llr  from  thr  rt-tinn.  Th-j  naaal 
waJId^ollns*  •bniptly,  aur]  sbuira  th«  crciia  «pcunn  of  ilii-  i-t-iitral  »•tuu-lii,  Tbe  trunk  «f  tlxi 
opilc  narra  is  liuert«d  ubLiijU»lr  luto  tho  vivbaU,  ■  fairl  Dini  U  partlcularlT  «ndeot  wbn 
<<omparUMn  ia  mad»  with  rip  9  B.  Thia  obUquliy  «fr««ta  *l  I  pnrta  i>r  the  nerve,  but  I»  mo« 
pronouiKiri  [n  th»«pM<«herplt  Irav^raea  t]]«  aeler«  aod  L-liuriLiiil.    Ute  förainAii  aclan»  la 

fmiHivIv  a  abort  canal,  and  In  thp  normal  nre  lu  waJti  oofxfwips  Troin  h«hlnd  forward  (Klc. 
i:  but  hon*,  owintr  «■  (!"■  illxplnoomeat  of  Uie  B«*m>,  ibor  |E«t  lo  bar<>  an  nAillqiM  connM 
ruDUliiif  trcaa  th<'  DA«al  tnwurd  thn  iMinporal  aid*-  Th»  l«>inporiü  nail,  thitr^rnra,  ia  toniMl 
sontttwhal  forward,  and  tionoe,  ilacn  Lna  omrlrliiiT  r>-tlna  Ih  imnKpnnMit,  come«  Intn  vivw 
wrh«^  looknl  at  from  In  rröot  iWtlh  th«  ophthalmrarripi-'i,  riirtiilnic  n  hnpM  crrjtoml  trxti^d 
lOK  frf>in  h  to  (IiB  |l»liit  (I,  whpT*  IfavpljrOHmt  nplt  li«-Hiiiii  hr-Kinn.     Th«  «tront«  (iiKment  of 

tbrriboriitldextnnd-H  HMUiewljat  farttiar  Inward  than  dora  ihir  plvrtu-al  eiilUMtUatii.  aod  la 
ct^nw<tbic-iii)y  «WD  undi>r  the  form  of  brown  «pot«  iipitn  ihü  brIxUl  dtik  of  tne  vimosbL  na 
naanl  »all  »f  Lbu  aclttraJ  canal  i*  turiied  parttj  bockwanl.  »>  that  It  ha«  to  paan  Id  rronl  Of 
Did  luiMt  uaaally  »ituate«!  portion  of  tbo  optlo  nerre.  r-il  A«  tbi*  dlsplacvmrnt  afftcta  not 
onlyUieapMtni«latliaacaarabutal)«othneboriold,tbt>  latbtr  t«  aliin  ilrnwti  »p  ovvr  tlH>  nanl 
bordnr  of  Ui»  opttc  n«rv«  aa  far  a«thi>|Miiit  c.  8lncw  now  ihiH  nmuil  pirjrtionof  ibBpaptUa, 
■■«•Inff  coTPTwdbr  thaadäraand  chorlold,  I*  wA  dlntiiK'tlr  vlHiblr  nith  the  upbtbalnoKof*' 
tho  papilla  ai>pi4r«  contractml  In  fta  harixont*t  <llat»rErr  Ncvrrtliplma,  the  pofthm  of  llM 
opMuM>rva  that  iatl)ua«onoMl«dir1lntin>*nthr<>uichii>i  i<uvi>rinK.iio  avto  bedlMliiKnMiaMa 
iinilrr  thf  form  of  an  IH-dalliMd  jrJlowlih  LTencnut  al  111»  iiaaal  burder  at  th«  puiUla  ((Ml). 
ThA  diiplareni'-nt  of  tha  nptJff  narve  with  refuvaeo  to  Uir  aolera  Is  ahaivd  In  bjr  th»  abaaiha 
of  tbq  tiTT«.  Th«  dural  aheklli,  du,  »od  tha  adjoining  aracbno4d  «hrMh,  or,  kh-  i^ji^nttA 
from  Lh«  nvTrv,  Mp(H_-lallv  at  Ita  temporal  sld»,  and  the  Intarvaiiiiial  apao^  w.  la  < 
quenUy  dUatM     (>□  thL>  r^thvr  hand,  the  plat  abeath.  p.  Ihn  in  cloaa  «pponUon  lo  ibn  i 
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diMppmra,  to  be  replaced  by  atrophy ;  at  the  wuno  time  *  mif^tion  of  pigmenV 
unilcT  llitr  form  vt  iiuiiieruutt  bliirk  »puts  lukcs  place  Jutu  the  rutiiia,  c!«|M->cially 
«1  it«  poriphvrjr.  w  lliitt  tlierv  is  )>ruduced  a  picture  rer)-  similar  to  tlut  of 
retinitiii  plfmeniaHa  t^ev  $  97). 

The  i-han^es  in  llu'  cUoriuiil  in  myofiia  L-urisiul  in  an  utrophv  of  tlic  (■horioid 
«loAL*  by  thv  papilla  asd  iu  iaci  oi  di5«as<:  at  other  »pots  of  the  diurioid^  jmr- 
ticuUrly  iti  tbi'  ref^an  uf  thv  macula  luteit. 

fd)  Atrophy  nf  the  chorioid  at  the  border  of  thti  optic  diftk  ix  ffiven  Ibe 
name  of  ila^yhma  pottkum.  Thi^  properly  deuolea  a  protruäiou  of  the  nch-n 
tHu-kward ;  it  is«,  however,  u^ted  in  h  wider  «-nse  for  tbe  atrophy  of  the  chorioid, 
which  is  the  consequence  of  this  prutruüion,  and  which  t»  vltible  with  (he  «pb- 
tluihnuvcupc.  Vini,  there  apimirs  at  tU«  ext«rual  aide  uf  the  pajiiEla  ti  nnr- 
pow.  li{fbt-eülor«d  crttemt  (ti/i,  Fi^'.  100  A).  This  Is  accounted  for  by  StilHoff 
in  the  following  way:  In  the  myojiic  eye  the  head  of  the  o[>lic  nerve  in  pulled 
toward  the  temjximl  aide;  and  thu  saui«  in  true  of  the  »clerul  cauul  iuclosiof; 
the  Dwre.  Especially  in  It  true  of  the  temporal  wnl1  of  the  «tiial,  which  conse- 
quently gel«  mich  a  »laot  thut  upon  oiihthalmottcopic  cxaniinatiun  it  comes  into 
riew  through  the  tmnxjMkrent  tissue  of  the  papilla  (Fig.  lOB  II  lietween  n  and 
&)t  appMfiiig  in  perspective  fote^hortvning  aa  a  while  creM-ent  cIom*  to  the  tem- 
porml  border  of  the  papilla  ididtraction  creAcent).  When  tlie  crt-wiN^nt  in  nar- 
row it  often  represents  «imply  an  mlMrKcnienl  of  llie  scleral  ring,  wlio*e  viHibil- 
ity,  iu  fact,  is  accounted  for  in  a  Mittiititr  way  iiwe  page  10).  But  in  other  catie« 
the  brig-ht  crtMcent  L»  the  evidence  of  an  atrophy  of  the  chorioid,  which  begins 
at  the  temporal  border  nf  Ihe  optic  rerre  (Fig.  108). 

The  crescent  afterward  eDlarjo;««  so  a»  to  form  a  surface  having  the  aliap«  of 
an  obtiuc-angled  triiingle — arntu  (Jigvr).  Finnlly,  the  ntro]ihy  puses  from  the 
outer  side  of  the  optic  nerve  nionir  it»  upiwr  und  lower  margin  to  its  inner  Kidv 
also,  so  that  the  |MpUla  is  anally  äiirroimdml  on  all  nidcj«  by  atrophic  chorioid 
{OMnu&ir  ttaphj/loma.  Pig.  110).  TIlis  i»  g«iienilly  bnmdcüt  on  the  external 
«id«,  frwn  which  it  «tarled.  In  the  nirophic  nna  the  fundus  w  either  n  pure 
white,  if  the  chorioid  tlu-ru  has  cuiupk-U-ly  diMippcarcd  and  the  »clum  cumea 
into  view:  or  remain»  »f  chorioidal  tissue,  such  as  vessels  and  pigmoot,  are  utill 
present  in  it  in  varying  fiuanlity. 

The  tM-ginner  in  ophtlialmoscopy  regularly  falls  into  tlw  mistake  of  regard- 
ing as  the  sUphylouiH  that  surrounds  (he  papilla  t»  COmpHMd  in  it.  and  of  Cun* 
aideriog  the  entire  dUk-abapcd.  white  lurfia-e  as  a  apaeially  large  papilla.  The 
boundary  tM>tween  impill»  and  slaphylomti,  in  fact,  is  not  well  deßued,  tlie  pa- 
pilla iM'ing  distinguished  from  the  white  ätaphylonm  mainly  by  its  red  color. 
Indeed,  the  papilla  often  apfteara  so  red  by  contrast  M-ilh  the  white  »urface 
Hurruunding  it,  that  onu  might  regard  it  as  hyjRTiL'niic. 

In  tlie  larger  slapbylomnta  the  papilla  displays  an  elliptical  shape,  the 
«hort  axis  of  the  clli)Mc  coinciding  with  the  greatest  diameter  of  the  staphy- 
loma. When,  therefore,  the  staphyloma  i»  hroade!«t  outward,  aa  ik  commonly 
the  caae,  the  jiapilla  forrn.^  an  upright  ellipse  (Fig.  11Ü).  This  chiuige  of  shape 
atict  in  part  be  referred  to  thf  fact  that  the  [uipilla,  U'ing  pushed  toward  one 
aide  in  eonw^uence  of  the  bulging  of  the  ticleni,  i.'^  noen  in  perspective  fore- 
shortening. ■  But  it  iii  also  due  in  part  to  the  fact  tti&t  the  sclera  and  chorioid, 
which  on  the  outer  side  have  moved  away  from  the  border  of  the  papilla,  lutvn 
been  drawn  up  over  the  border  uf  the  latter  on  its  inner  side  (tuptrtraetwH  eret- 
«Mf  of  WeiM,  ed.  Fig.  10»  A). 
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0       The  rctioftl  Tftweln  that  omc^c  from  tlic  |uipi)lii  rnv  thin  uiA  Km  nuirked  by 
thpir  -stniiglit  cuurHL- — loukiu^  mi  if  llifj*  had  bifii  put  un  the  strftcli. 

Buuiftime»  twu  or  cvi-n  tliri-«  cnutraKtiDg   kodvh  exUt   io  the  Htaphi tonti,^ 
wbicb  differ  from  euch  other  in  their  pigmentation,  and  often  nlv»  lit  at  tliffei 


FiO    l^f^     Fisin-i  i\  JIvi'Pi*  or  Hion   Iiinin  r 


.ifii*r  Vcckpf 


Tlir  pnpillii,  H<ibiiitii(<'ivjil  bhil  hn>  a  i>ti]r«i'^li'>irfcit!  '■ii^n^Aliixi  I"  llv  kiiIiIiIc  nt  the  p>:>l(it  <>f  i-u. 
tnilicv  i>t  (l>c  ruEjnMl  tmnclB.    1l.  in  HiirnMiiiilr'l  )iy  ulnitiliii-  ctiurti'lil.  111*'  Blauliy  liHiio  limli- 

CMiti.   This  h  v<-rr  liroail  iiii  (hf  totiitx-ral  ililiMtiid  cniiMiHf-i  thi-rf  iit  two  •lIvlMr.r.'^r  ''ii   ■■iit-r. 


ninr>-pluii><*<i^<-^l  '"i^.  dii'iwlnzo'llh  fHiKvlnl  <ltKtla(rtn«>«ilhi.-  rvniBinai>rth<' 
On  t-lir  iiiiMil  Ki[|p.  Ilif   Hta|m;'l"iiio  ■''  i»rivniT.  in  lliiiil   hy  »  rtiii  iif   r. 
Irnttutarivititoiir      (ri  ivrn-'vf  itn.«  <iiiil>;iriir  |xirtl<iri<>IH(iiil)(isl  a  puMl^Ti'ir  t-Ui  ■ 
t^nUrni  ihp  chorii-'ltl  ftimi  rii.-  ü-lrrn     '[!•••  k^ii  i.>f  iIm-  tiimluii  1«  ivaiMrltalMl  in  -ii.  ' 
lite  vaaoular  niMwork  -if  (1i<-  vh>>rl'iM  )•■  H"nr1y  n.vr>itnlaf.-il.    TIte  rnrlo«  of  ilx-  n 
la  ocMiplwl  hy  chnriiiUllHc  i-tionci-«,  ■■nniilvltni;  purity  In  AD  or«nirrow1li  i.r  (i 
■mntl  Ijiiu.'k  >iiK>i.'kii),  pnrlly  in  BlTOphy  lUi«  «hit»  pAh'JMni). 


cnt  level«,  »ml  whirh  Iwur  witncsH  to  the  fart  that  (he  rnrrnntion  nnd  enlnnre- 
tucnt  uf  the  ntdphvloJuit  have  tak«n  ptaci-  ut  tüfTerent  jieriud»  iPig.  UOf.  By 
prolifcnitiDTi  of  the  pignwTit,  brown  or  tiven  black  crescents  and  Hlnphylomatii 
art-  furmrd. 

Thn  liiitr  w|>arutiiii;  the  »tMphylonm  fnmi  the  lieulthy  chorioid  is  often  nharpl]r 
dbfiued,  CBj>eciiJly  if  formed  hy  a  pij^ctiled  miuxin.  lu  other  mmr»  a  »bar]) 
iKirdtT  line  i<i  akwiTit,  n  oimirriHtaFice  whieh  indieiilr-H  that  the  fltaphylomä  is  in 
jinieesit  Drfn'')W'h,  o»  that  an  adranee  in  the  m.vnpia  is  to  l>e  appr^^hended. 

The  size  of  the  ütaphyloma  i«.  broadly  »pcakint',  in  dinvl  pmportiou  to  the 
degrw  of  my'»pia.  but  viiriati«n<«  irnm  this  nilo  vrry  often  exist  in  the  indi- 
vidual cwWM — e.  ^..  icrc^ut  niyogiin  wilhuiit  atrophy  of  the  choriuid.  and  viee 
vema.  Not  infretjueotly  white  creKeots  and  stuphylomata  are  also  found  in 
emmetropic  and  even  in  hyjK'nnctmpic  eyes. 

What,  ophthalmui^L-c^ptf'jilly  Hfie&kinK,  kc  call  a  Htaphyloma — i.  e..  the  white 
rinft  that  Mirroundn  the  pnjiiUu — i«  tnileed  cauwd  hy  thi:  jirotruflion  of  the 
■cieni,  but  it*  not  (|iii(e  eoiiieidcnt  with  the  latter,  bein(i,  in  fact,  Ic^«  extensive. 
In  many  nases  of  extreme  mynpin,  bownver,  it  in  also  po/wible  to  rfto^l/*  wilb 
the  Ophthal moHcopi-  the  Hmiljt  of  the  actual  »tapl^yhma  i»  (A*  W<tvi  under  the 
form  of  a  broad,  dark,  (nirvinl  line,  wlkich  uhually  runs  in  thn  red  fundtut  along; 
the  inner  nidf  of  tlie  white  Htupliyloma  and  concentric  with  the  latter.     In  well- 
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from  thft  parallactic  displacement,  or  from  the  licndiDtc 
ithcr  ]mi»  oviT  llu«  (lurk  oiir\ed  lini-,  tliitt  the  luttc-r  cor- 
»pond«  to  ■  Huddon  rhantfi;  uf  k-vul  in  thp  (undu«. 
Whit*-  creftcent»  arc  aUo  oliscrved  m   the  inwr  lutrder  of  the  pupillu  (Fig. 
Iti>.     Tlitwe  fwwnihle  in  ihidr  )i(>))ti>nintT  the»f^([uiivd<'rt'»ciTit«dm.'  lomyop», 
[^iMit  have  HO  ftltof^tticr  dillen>n(  Hignificnn<H!.     Tliv,v  tire  miijienitnl  ({inibahly 
einif  conncrled  with  the  fwial  ocular  fiaftiirr.  wfhirh  MkcwiiM.'  li«»  on  the  lower 
)e  of  thp  eyelmlll,  and   are  unttiM-iiit^-d    frL-qmullj    nith  aNli^tnaliani,  aluioxt 
Iways  with  iocumpletv  acuity  uf  viition. 

With  tlif  annular  staphytniim  <.f  tin-  myopic  CJ'»  should  not  be  coDfomidcd 
oues  of  atruphy  of  tfat-  ehoriuid  bIhiuI  llie  jiapilla  from  «ithfr  raUM.-8.  I'nder 
thh  hOtnr  bead  belong  atrophy  after  choriuidiiJM,  uod  aliw  tttt*  atrophy  in  cnsrs 
of  glauooma,  thr  w>-CAHeH  halo  KlikUCoiiiAtosuii. 

{b)  Tlw  cJisugoa  uf  till-  i-horiuid  in  tlif  region  ttl  the  tiutmin  tultft  make  Ihcir 
■ppeininc«  whfii  x\w  myopia  hit?  reached  a  high  dctTcr.     IVith  liyhl-colored 


111    III  — IftFKltlo»  C«BM"i;>-T     YMr.'.t  lin'.i, 

:  AMi  «)il>-li  III  llr^i  e^aon-  niiijht  Ih>  laki'o  Tor  an  ■■nInri.'i'Hl  |>ii(iilla  (-oniJirtii  uf  Iwo  di- 
TKkiB»  TTii-  iiijp^r.  uhh-h  I»  il*rki^  «nil  o(  n-dili'ili  hin-,  I«  ihi-  piiplllA  |Froj»-r.  ulili-h  hns 
II»»  fiinri  of  «n  In^iEtiliiri'T«!  llu  iipp«T bof (l>T  l*  >H-riit<-lri-iiUr.  il»  Vrwr  iiliii>-«t  rrv\i\hiw*r. 
wlil)<>  ita  Iwrn  ptiil»  nn*  inim-inhal  pniniiil.  T)i>-  "rilliT  itl  nil  i  il  Ihr  vrwv-lH  lti-f>  I'liiw  I"  III« 
Uiwrr  Itnrdi-r  of  ili"  (.«-bI,  atvit  th*»  w«»eh  iih  tlifv  i-nn'r^i-  «rf  at  llrtt  all  ftiri'i-l'-il  tlxnrtwant 
firncr  Ihn«^  thai  arr  k'^Miic  <■>  «tipply  thr  ii|>|>t  Itnlf  <]t  rlH-  rvMiin  Lnti-  (u  inaki-  a  HlMirp  hpi»it 
hi  «ntor  to  lakr  \lw  i^ntyvr  rliivctlon  TIiiik  ()»■  wtiiil«-  nrrBiiifftnt-iit  »jf  d»-  vit^ivli  nn  Iht- 
papllB  haa  a  pMnllar  app-sraniv  >tilT*nnc  tr«>in  llir  normal  TIm>  k.wi'r  dlvlilon  ot  Dir 
W^nl-onkirf«!  «nta  la  (•iniiMt  hy  U>»  rTracvnl.  whtr^h  la  ivparaiiiri  b}  a  ntlll  hrlKliIiT  rim 
hnni  Ihp  tnvnpp  btiritw  pf  tttf  MfUla  Ttir  iTniornl  1«  unnauallv  larr*-  In  itiU  <-aiH>.  aii'L  111 
f«intrai1iBtinrUan  tolba  rMldlah  |MpUla.  I«  paPtly  tmy,  narilv  irhiir  Ii  U  IliH-ri  hr  ■  At-H- 
rM«  rim  '^r  rlKRWKit.  aad  a  amall  patch  of  iriKinMii  ala»  11^  rlo*»  Ui  iia  imtijitiral  iK-nler. 
TTia  fumlUB  abovm  the  ntgneiHatkiii  oT  a  trscdlatml  backicrtiund. 


and   pii^TM'ntrd  Hpots  an>  found   (FiS'   llü)t  uid  not  infrv<|Hentlt  also  whit« 

branrhe<l    litH^     The   upot«  (gradually  enlarjtP,  and   finally   coalpwe    to    form 

pretty  larf^  atropliir  pnlche^.  which  may  rvon  ullimately  hecome  uniletl  with 

lie  ataphyloma  mrrounding  the  papilla.     In  mch  nwtea  of  rxtreme  m,ropia.  al> 
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moat  tlic  entire  posterior  Huctiou  of  the  ioteriur  of  tlis  eye  ia  oonTCrted  into 
grevt  white  (lutch.  Koreorer,  hrcmorrliAfjeii  occur  in  mjropie  ejeii,  aod  that, 
too.  invfernhly  nt  the  iiit«  of  the  yellow  ^pot.  Anothrr,  though  mrv,  alurs- 
liou  found  in  m>*npic  eyuH,  ciotiKiHls  in  th«  formation  ri},'ht  in  the  morula  of  k 
oosl-hlsck.  round  »pol  which  ^p^dually  ^ow«  to  uhuut  thv  size  of  the  [japilbL 
It  ia  the  changcH  in  the-  muculit  lutvti  that,  with  the  detachment  of  the  rrtitui, 
repreM'nt  the  f^rualvHt  dangvr  for  the  extremely  myopic  eye.  Thuy  do  not, 
like  delwihment,  thrciit«Q  the  eye  with  compEtrte  hiindaewi,  hut  they  render 
it  unservic tabic  for  nny  sort  of  fine  work.  Besidcs^  they  nrr  mtirh  more  fre- 
quent than  dutiichiiifut  of  the  n*tiuii,  inoisniueh  it^  only  h  Tl'w  uf  the  psrr«- 
sivrty  niyu]jie  iiltiihi  any  couiideruble  agu  without  being  nflected  with  ihrwi- 
chaiiKips. 

BLooDLerrnio.  — In  recent  fanee  of  clmrioiditiü  with  hypenemia  of  thr  retina 
the  nbHtmction  of  bluud  i»  rvcuiiimendcd,  And  that  by  the  application  of  ki-che* 
behind  the  nin»toid  procew>.  WIiiIl-  bluodlettini;  huH  pretty  mueh  dbiapiH-iired 
from  generul  prucllve,  iii  o|)hthaliiiolo]^y  it  hau  rcntiained  in  iim*  up  to  the  pn^«- 
uijt  time,  and  rif^htly.  too,  sinne  in  suitable  cases  «trikin^  und  undeniabli-  ad- 
vantajfo  is  often  »een  to  accrue  fmm  it.  The  abstrnelion  of  blood  may  be 
mudß  witli  natund  leeches  or  with  Heurteloup'»  urttficial  leeeli.  In  the  furnier 
ease,  »in  tu  ten  leechea  are  apjflied-,  iu  the  employment  of  the  Ilcurtuloup.  it« 
glass  cylinder  b  fliled  once  or  twice  with  blood.  The  point  of  applJCNtion  t» 
either  the  temple  or  the  skin  behind  the  ina.>«t^id  process.  If  we  are  dealing 
with  infinmmatiutiH  of  the  conjuactira,  the  iris,  or  tile  ciliary  body,  the  tcmjtle 
ia  seLecled,  bocaufie  the  vessels  of  the  conjunctir«  empty  into  III«  veins  of  the 
fac«,  and,  mortjover,  the  antt'dor  riliiiry  veins  comtnunicatc  fr«ly  with  the 
rein«  of  t}ie  conjunoliva.  In  deep-tealed  iilFcctiomi,  like  ctmrioiditiii,  rFtiQiti&, 
Deurititi,  or  inftainmation  in  the  orbit,  the  abxtmction  of  blood  i»  [tL-rfurmod 
(whind  the  mastoid  proee:«,  ht^canao  an  emissary  vein  of  Sanlorioi  (iMMting 
tlirough  the  uiasloid  foraraenj,  which  carrieH  off  hlmii]  from  the  tmnsvcrse 
ginuB,  empties  here;  and  the  latter  i»  connect^-d  with  the  csrumous  ainius,  into 
which  the  ojilitlialmic  veins  [mnr  their  content«. 


Non-pimdent  iri/lo-rAorioiditii  nuu  either  a  chronic  or  nn  aciile  course.  The 
dironic  mww  have  alrwMly  bL-en  ronsidered  imdt-r  ihe  head  of  iritis  idiopalhica; 
they  are  the  one»  which  arc  known  uud»r  thi;  name  of  iridochorioidili.t  mtoa», 
and  which  gradually  induce  blindnew.  partly  through  »cclusio  puj>ilUc.  partly 
through  di'gi.>nerntion  of  the  vitrt'ouK  (see  |)age  311).  Tliv  acute  caMs  lirido- 
clixirioiditia  plnsticit)  form  a  trantfition  between  the  kind  Just  deacribvd  and 
irido^horioiditis  Huppurntira. 


B.  Chorioiditis  and  Iri do- Chorioiditis  Suppurativa. 

76.  In  suppurativa  chorioiditis  a  large  exudate  coDtaioing  numeroos 
colls  is  thrown  oiit,  and  is  deposited  beneath  the  retina  and  into  Ifae 
ritreou»,  where  it  can  be  seen  through  the  pupi],  in  cose  the  raodia  are 
tmtifiparetit  enough,  as  a  deeply  situated  yellow  moss.  Tbc  inQamma- 
tion,  which  is  riolent,  almost  always  spreads  rapidlj  to  the  elHary  body 
and  the  iris,  bo  that  we  hare  then  to  do  with  an  irido- chorioiditis,  whicii 
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associated  with  correspond ingly  violent  external  symptomB  of  inflatn* 
Ltion. 

Bynptoms.— Wbon  the  irido^chorioiditis  i»  at  its  height  the  lids  arc 
'murkedly  swoileii  with  unletiia;  the  conjunütiva  is  inuinaely  reddened 
and  likewise  xery  (edematous,  so  that  it  often  forms  a  chemotic  swelling 
round  the  cornea.  The  latter  is  dull,  and  bus  a  slight  diffused  otoudi- 
Qeas.  The  aqueous,  too,  is  cloudy,  and  üiiows  a  hypopyon  deposited  at 
the  bottom  of  the  anterior  cliainber.  In  the  iri«  are  found  signs  of  ■ 
VM^ent  in0animation,  such  as  discoloration,  swelling,  and  |MH)terior 
«ynechiw.  If  the  cloudiuoss  of  the  cornea  and  the  aqueous  permits.  ■ 
jcUowish  glimmer  is  recognized  in  the  pupil,  arising  from  the  exudat« 
behiud  the  lens.  Coincidently  with  theite  syinptoms  violent  pain  Is 
present  in  the  eye  and  its  vicinity,  sight  is  completely  lost,  and  slight 
ferer  is  often  also  present. 

The  course,  in  the  less  violent  cases,  is  such  that  after  a  few  weeks 
the  inflammatory  symjitoms  gradtially  abate.  The  eye,  whose  tension 
in  the  beginning  was  elevated  owing  to  t)ie  great  amount  of  exudation, 
^^tHfComcs  softer  and  soon  smaller  also,  and  at  length  passes  Into  a  state 
^kf  atrophy.  But  iu  the  violent  caoes  suppnrutiou  of  the  eyeball — 
^mptittophthaimitiit — ensues.  The  unlema  of  the  iids  increases  so  much 
^rthut  the  eye  can  scarcely  be  opened.  The  eyeball,  in  addition  to  the 
appearances  of  irido-chorioiditis  above  described,  displays  marked  pro- 
trusion (exoph  thai  mils)  comhined  with  abolition  of  its  motility.  The 
pain  is  almost  intolerable,  and  not  iufrequontly  torraoatiug  photopsiw 
are  presenL  High  fever  exists  and  vomiting  frequently  occurs,  espe- 
cially at  the  beginning  of  the  disease.  These  symptoms  keep  on  until 
Che  purulent  exudate  in  the  interior  of  the  eye  makes  an  exit  for  itself 
hv  hreaking  thrnngh  the  sclera,  perforation  takes  place  in  the  anterior 
dirisiou  of  the  sclera.  The  conjunctiva  is  seen  to  bulge  forward  ut 
tome  spot,  showing  the  yellowish,  discolored  sclera  through  it,  until 
6nally  sclera  ami  conjunctiva  are  perforated  and  the  purulent  contents 
of  the  eyeball  are  slowly  extruded.  After  perforation  has  occurred  the 
pains  soon  cease,  the  eye  becomes  softer,  and  ultimately  shrinks  up  to 
a  smalt  stump  (phibixitt  hullii).  It  takes  at  least  six  to  eight  weeks  for 
this  result  to  be  attained  and  for  the  eye  to  become  perfectly  free  from 
pain. 

From  what  has  Just  been  satd,  {uinophthalmitis  is  distinguished  from 
simple  sappurative  irido-chorioiditis  by  the  appearance  of  two  addi- 
tional symptoms— protrusion  of  the  eyeball  and  purulent  perforation 
of  the  envelopes  of  the  eye.  The  protnittion  is  due  to  the  extension  of 
the  inflammation  to  the  retro-bulbar  tissues,  and  particularly  to  Tenon's 
capsule ;  the  result  is  marked  inflammatory  o&dema  (but  not  suppu- 
ration) in  this  spot,  and  a  consequent  pushing  forward  of  the  eye- 
ball. The  rinlent  pains  are  exeitwl  by  the  traction  which  the  nerves 
^^nndarpQ.  both  in  the  eyeball  itself,  which  is  distended  with  exudate. 
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and  also  vithin  the  orbit,  where  it  is  dueto  the  protrualon" 
eyobull. 

Etiology. — Chorioiditis  suppurativa  is  produced  by  the  infection  of 
the  chorioid  b_v  pyogenic  matter.  The  infection  may  originate  from 
the  outside  or  have  its  source  in  the  body  itself. 

Infection  from  (he  oiitsttie  {vclutfcnoita  iti/etlion)  occurs — 

(a)  Most  rrec)ue[itly  from  penelmtitig  iiijurieH  of  all  kiuds.  lo  this 
category  belong  nnBucceiaful  operations. 

(i)  I'Vuiti  tlio  paeeago  of  suppuruclon  from  without  inward,  in  th« 
case  of  perforating  ulcers  of  the  uoniea,  aud  from  prulapäe«  of  the  irii 
that  are  oorerod  with  pus. 

{c)  As  a  prooees  starting  from  a  cicatrix  of  the  cornea  with  iucoroer- 
atioQ  of  the  iris,  when  the  cicatrix  is  thinned.  Under  this  liead  belong' 
the  incaroe rations  of  the  periphery  of  the  iris,  that  not  infrequently 
remain  after  irauirui't  ojitTnititiiis.  Infection  tukus  pluve  in  those  cafies 
from  the  germs  penotrating  through  the  tliiu  cicatrix  into  the  tiuo« 
of  the  incarcerated  iris,  and  tiien  tmveling  in  the  latter  backwar«!  into 
the  eye.  The  KtarLing  point  f<ir  t)iu  infection  uf  the  old  cicatrix  may 
be  afforded  by  inconsiderable  legions  of  the  epithelium  covering  the  ci- 
catrix, or  by  sndden  Ktretchiiiff  or  b«r»ting  open  of  the  latter- 

Infertion  by  furriers  of  inft'i-tiun,  which  arii>e  from  the  organism 
itself  (endoyfuoun  inftcfion),  takes  place — 

1.  Through  emboliüm,  septiu  substances  from  a  focos  of  supparatioa 
getting  into  the  circnlution  and  becoming  arresteil  in  the  vessels  of  the 
chorioid.  In  tliid  way  meUiftatie  ckorUnditis  develops.  This  is  one  of 
the  syuiproius  of  pyii*nua,  and  nio«t  fre<|UiMitly  of  that  form  which 
makes  ite  appearance  in  the  puerperal  period  as  puerperal  fever. 

2.  Hy  tranitfer  of  the  inflanHiLatlon  from  the  meninges  in  menin- 
gitis, pjiriiculiirly  in  eerebru-Hpiiuil  meningitis.  These  nasos  are  ob- 
served chictly  in  children,  and  are  distinguished  by  their  comparatively 
miid  ootirse,  so  r)iat  in  rare  cases  some  small  degree  of  sight  even  is  still 
reUined. 

3.  Ily  transfer  of  inflammation  from  beliind  forward  in  phlegmons 
in  the  orbit  and  in  thrombosis  of  tlu*  orbital  veins. 

T)\a  prognosis  of  8U]>purative  chorioiditis  is  absolutely  unfavorable 
for  the  eye  itself,  inasmuch  as  the  Right,  and,  for  the  most  paru  the 
shape  of  the  eye  as  well,  arc  l(«l.  In  thosi'  ('»«jb  in  wlii«'li  the  uhori- 
oiditiii  is  simply  one  of  the  symptoms  of  pytemia  or  meningitis,  there  it^ 
fthK>,  of  course,  danger  for  the  lifo  of  the  patient. 

Treatmeitt  is  nnablo  to  change  the  course  of  suppurative  chori- 
oiditis. It  must  confine  itself  to  amclioranng  the  pationt's  sufferingi. 
We  combat  the  pain  with  moist  and  warm  comprcsw«  and  with  nar- 
cotics, [f  we  arc  sure  that  it  is  a  case  of  panophthalmitis,  we  may  open 
the  eye  by  a  free  incision  of  the  sclera  in  its  anterior  division.  The 
tension  is  thus  diminished,  the  evacuation  of  the  mppuratod  content* 
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of  tb*  eye  ü  ftcoelerateH,  and  thus  the  pain  and  the  progress  of  the  dU- 
eMe  are  cut  short.  When  the  eye  at  last  becomes  sthrunkcn  it  usuaUjr 
remains  qutescent,  and  also  admits  of  an  artificial  eyv.  being  vorn  over 
it.  Shuiild,  huwt-Tvr,  «eootidary  inflammatory  phenomena  set  in,  as 
they  may  excepiiuuully  do,  iu  the  shninkeo  eye,  ita  enucleation  is  indi- 
cated. 

JfptejfofK  «phthalmia  occurs  iKftli  its  ft  uuilftteral  an«]  a  t>i]i(t(.-rtt1  affoctloti. 
CoNM  of  the  furmer  kiotl  general);  uITord  a  belter  prugnuHi«  aa  far  h^  tlie  |)fl»- 
inia  is  vucioemed,  oud  (nrticuliu-l;  mi  wlirii  uu  inetaittnseH  tue  ubnervnhK*,  except 
lb«  OD«  In  lb«  oy«.  The  prognonU  that  sppertaiDs  to  tliv  bilateral  comm  ou  the 
cichpr  hftDil,  is  extremely  liwl,  i-ven  for  life  Jbiclf. 

Jlony  caaes  uf  panopbttiulnittifi  ttut  di-valup  nudUunly,  anil  Id  all  appear- 
«iicri  *]N>Dtaneou»ly,  may  pt^rtiap«  t>e  n-gardcd  a»  on<r  of  tlir  8>nq>tonu  of  a  pyw- 
mta  irhnvr  point  of  orijcin  U  imdii*coveral»le.  hi  rhtldn-ti  Mi[ipunitiun  of  Ih« 
uinbilifal  curd,  and  »oaictimes  also  vaccination,  may  givv  rise  to  pyamiiH  witli 
mctaatatic  cplithaliiiia. 

Bfüidi-H  occurring;  in  pyietnin,  a  purulent  chorioidiHa,  doubtinu  alao  of  tneta- 
■totic  oriffin,  occur»  in  rniv  iu^tanc««  in  other  acute  iD^^(;tious  dii^-a»es,  Kueh  hb 
typhus,  variola,  «carlvt  fever,  antlinix.  intluenui,  ulcerative  endocarditis,  diph- 
Uwris,  urjHipelaN.  piieuinonia,  ami  Wi'il'»  dLn-ow.  Mon-over,  IIk"  purulrnl  cho- 
rioiditis tlitti  sonH:timL>s  n(^nn|)aiiiea  mt^nin^tiH,  may  ori^iiiat«^  mt-ta^tslinUly 
■sd  DDt  bo  due  simply  to  traasminioD  of  hifliuiimalion  along  the  optic  nerve 
abeslh«. 

Moat  owm  of  panopktkatmitU  are  osuaed  by  injury.  If  tlie  latter  is  of  aiicb 
a  clumcler  Uuil  the  eye  is  extensively  o|>eni'il.  the  purvlent  exudate  may  be 
dlM-horgrd  thnHi(:h  tttc  wound,  and  doe«  ni>t  have  to  watt  tilt  the  srlon  Is 
prrforatw),  wliich  iiIwh}*»  requin-H  a  lunj;  time.  Tet  not  iufrf-tiucntly  even  in 
lime  eaaes,  in  whirh  tlie  puraloul  exudate  pUKliu«  uut  lhrou};h  the  wound,  per- 
foratioQ  of  the  tM-lt-ra  by  pus  is  also  wen  to  take  place  us  u»ual.  Psnophthal- 
miiift  afier  ^-vrrt*  [njnrioH  mnni,  fmm  a  certain  |H)int  of  viev,  Im!  regardeil  as  a 
oiorc  favorahlc  nutmme  than  a  pUintic  irido-ryditts.  The  former,  to  bf  sure, 
rau-ie»  more  violeiit  |Riin  and  lead»  to  a  greater  d-.-grt-f  of  shrinking  of  the  eye; 
.  but  «hen  it  bait  nm  its  counw  thr  imtient  hiiH  a  luKtitig  respite.  Plattie  irido- 
Uti«.  on  Dir  other  hand,  ofb-n  for  year»  prnduooA  uflcr-attacka  of  inllum- 
nation,  aitd  may  «l«o  give  ri«  to  8ym|Mithetlc  difeoM'  of  the  other  eye,  if  the 
utirnt  Aofji  not  make  up  his  mind  to  the  performann?  of  etiucleatiun  at  the 
prop<T  IJrtH*. 

Apart  from  «imple  incinon  of  the  «clero.  different  method!)  have  been  at- 
lemprtil  tnr  riittinjf  ■«Iiort  the  fvmrw  nf  putmphthalmitU.  fuirtirolarly  enuilea- 
itiiiQ  and  rtie  ablnlion  nf  the  anterior  Hccttun  of  the  ey«,  with  sroopiug  flut  of 
Ihc  cootent«  of  the  eyeball.  F.micleation  U  to  l*  ri'jected,  for,  devoi<)  of  danger 
pOa  it  i«  tinder  otlu'r  circiimxtniiccK,  in  |innopht)>almiti)«  it  iwinifttine»  result«  in 
L-nt  inrningilis,  wiih  a  fatal  i»nM>.  It  mu»t  b<?  aasumed  that  by  the  opcra- 
tbe  blood  and  lymph  pn^agf«  to  Ibe  orbit  ore  freely  opened,  and  thtut  made 
rible  to  infcflion.  Whether  the  trooping  uut  (exrntenition  or  eviieecnitinn) 
•upi>uratiti;r  eye  in  a  leiwdan^erouA  proc«^un>  \*  l|1Je^tionablp.  «hck  ca/ii» 
}f  df'Aih  after  tliiN  opcnitiuu  have  alM  1te<.'n  ol>^TVi-d  i^hiili-kt.  It  muat,  how- 
pvrr.  be  nntiil  ihnl  some  cax(-«i  have  lieen  known  in  which  fatal  meningitis  has 
,  ^uedt-ded  a  panophtluilmiliB  without  auy  opetativv  iulerfeieoee. 
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Differentüü  DiagnotU  of  ffuppvrativ«  VhorimtlUia. — There  are  CB»eR  of  sijw 
purattvo  choridiiiitU  which  injglit  bc  confoundt'd  with  niiuplaanis  in  the  D^eball. 
Thü  i»>  pONiibk'  whcnt-vvr  the  inlintnmatiua  runs  tio  Bluf^^bt  courae  Ihut  all  ex- 
Ujmiil  »\^u»  of  infliininiRtion  »m  wiiiiting.  Tbe  e>'e  is  not  diitcolored,  the  iris  is 
normal,  the  uqucuue  and  Ivim  urt  vXunr.  Thv  Il-di!  and  im  are  pressed  fomard 
b,v  the  exudatioD  id  the  vilreou»,  and  the  atit€rior  ctiitmbcr  U  made  sliaUower. 
Th«  pupil  U  dilated,  and  iiermitM  tlio  exudate  lo  be  a*cn  deep  down  in  llic  Tit- 
reuuti.  Sometiitiesthu  exudate  ii«  vi»U>Ie  even  iMiue  di»t«ace  off  a»  a  vivid,  light- 
colored  (whitish  or  yellow)  rrflox  from  the  pupil  {>ima«rt4ie  eatt-^yt  (Bc«rJ). 
Jtut  tbc  Hamc  ptienotiifna  iiiuy  im  pn>diiccd  by  new  formaltuns  in  the  viirfuuii, 
and  partieulurly  by  gliuuiata  iiri^iir^^  fitiui  Ihe  reliua  (t>ee  ^  Wf,  for  which  rvBNin 
many  rHM::>  of  the  Aort  dcacribrd  Abo%'c  have  been  deaignutcd  a^i  pteudo-gUomata. 
The  roost  iinportiitit  diitttnctive  mark  liett  in  the  ten.tioii  of  the  eye.  This,  in 
genuine  gliiHna,  in  Dormid  in  the  be^xiDin^,  and  ufterw&rd  lit  increased;  in 
pModo-giionia,  on  the  contrary,  diminutioD  of  tcoston  »oon  wts  in,  which  pre- 
oedea  the  »<hrinking  of  the  eye.  Then  the  sulxwHiuent  euuise  renders  the  trae 
state  of  the  cnMe  perfectly  ck'ar.  iutLsiuuch  a»  glioma  afterward  break»  throu;;b 
the  aclerii  and  kee]M  on  growixig^,  while  in  pftcudo-g-lioina  the  eye  keeps  cou- 
stautly  f^rowin]^  tünnller.  Unt  now  in  glioma  it  is  reijubite  to  remove  llw>  eye  a* 
eurly  a«  possilili»,  and  it  is  therefore  nut  rijjlit  to  wait  a  long  lime  in  doubtful 
casoH  ualil  the  dto^iosiii  cun  be  determined  with  certainty.  In  so  doing,  wc 
should  he  putting  our  putient'ii  life  in  jeopardy.  Ilcnco,  in  doubtful  ca«««,  wc 
perform  cuiicleatinTi.  Even  if  it  ftbould  then  turn  out  that  the  case  waa  one  of 
pEieudo-gliumn,  the  patient  lisa  nut  lost  tuucli  by  the  enucleation,  »inoe  the  cvd 
ia  already  blind  and  would  bc  mtich  shrunken.  In  any  case,  the  question  of  a 
confusion  with  glioinn  would  come  up  only  in  caacs  of  fihiggish  suppurative  clio- 
riuiditJH  uccurrinj;  in  ehildnrn,  ninuL-  it  i.s  only  in  the  ehildrcn  that  glioma  of  the 
reliiia  is  found.  The  cauHes  of  pM.'udo-glioina  are  luoat  frcipirntly  uivningitis, 
abo  the  acute  exanthemata,  nnd  llnolly  injuries,  ptirticularly  those  attended  with 
the  ]in>iienoH  of  a  small  f^jreign  biHly  in  tho  interior  of  the  eye.  One  or  two 
caaen  of  jmeudo-glioraa  have  turned  out  on  diwsectiun  tn  be  tuberculosis  of  the 
chorloid ;  anti  in  some  instancr«  a  maw»  of  li^ime  of  fecial  origin  situated  bvhiud 
tlic  Ion»  iiiw  been  found  lo  be  the  eaiiKc  of  the  yellow  reflex  in  the  pupil. 

Anufamiail  V.han^*»  in  Churiaidith.  -  In  non-snppiimtivc  cboriuidttiii  there 
is  firat  a  cellular  infiltration,  which  orlginafe«  mainly  from  Ihe  inncrnnMit  layen 
of  the  ehoriuid  (tLc  cliorio-capillaris),  and  sprend»  leaa  toward  the  outer  layer«  of 
tile  chorioid  tbun  it  due»  in  the  direcliou  of  the  retina.  Within  these  two  mem- 
branes, tb(i  retina  and  chorloid,  the  infiltration  h  found  chiefly  along  thcvoBBcb, 
which  indiM'd  may  hn  «aid  to  be  »heathed  En  Ihe  ocllfi  of  the  exudat«.  Ao  exo- 
date,  often  of  cuDuderable  «ize.  is  depositt^  between  the  chorioid  and  the  retina. 
This  «xudat«  ia  afterward  transformed  into  a  connective- tissue  membrau«  (ei- 
catrix),  binding  the  cborinid  fnst  lo  the  retina;  and  in  this  situiition  thew  two 
menubraaes  tlicmselves  become  atruphic.  Fcnm  Ihe  chorioid  the  finer  veK-'M^U and 
also  the  Bln.tma  ptgracnt  in  great  part  disappear;  and  the  vcsttcls  that  are  left 
cither  have  ihcir  wall»  tliir-kene«)  and  ttcleroKcd,  or  lire  obliterated  altogether 
The  retina  \a  converted  into  a  network  of  connective  tissue,  in  which  can  be 
seen  the  vessels  with  their  wnlla  greatly  altered.  Wherever  the  chorloid  i»  ad- 
hl^rcut  to  (he  retina,  the  layer  of  rods  and  cones  is  aheeut,  and  so  in  the  pigment 
epithelium,  except  for  a  few  remnants.  On  the  other  baud,  the  pigment  epi- 
thelium at  thL'  border  of  the  »car  proliferates;  bcocc  the  black  lining  of  the 
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Ttic  |iatcli  vb^ihlt'  wHIi  ilic  npht-li« Imoscope.  In  part  the  proUfemtiDg 
ttit  i;)kitli('liiiin  rnigruU-«  iiiUi  tlk-  rctioa,  wlicre  it  is  fotind  |iarlinilHrly  in 
tbv  uoiglittorhooc)  of  Ibo  vckmIk.  The  tnnvr  nurfnce  of  Iht  relinu  i»  «unkvu  nt 
tbc  nit«  of  ihe  cicatrix,  and  ü  fn.H]ijcutlj'  lullierL'iit  to  The  i^urfHCV  of  tlii*  chorioid 
(to  the  liykluid  mrmbnuM), 

For  tlie  changv«  of  the  cborioid  in  myopia,  wbicb  consut  mititily  in  utrophy 
with  vrr;  i^light  Mgna  of  inHaininatiuD,  sec  |  144. 

In  mm-t  of  («T«rt;  plutic  cliorioiditi»,  Mich  u  devulop  LiiiictrUUy  aTti-r  in- 
Juries.  otsifieatioD  frv(]ucotl>' taked  place  in  th«  gtc&l  hull  vi  «ludate  that  is 
dcponbi]  an  tlio  inner  surface  of  the  chnrioiil. 

Id  purulent  churiuiditiH  there  if  n  dcam'  purulent  infiltmiion  of  the  ohorinid, 
whirh  ihu«  baa  it«  thickness  increased  to  Kevtral  tinifH  the  uhubI  umciunt  The 
rrtina  ovpr  th*  afTocl«)  purt  »f  the-  chorioid  is  also  found  infittmled  with  pun 
cclbt.  and  ooniipi(iu'titly  thickvned;  aft^TWunl,  it  m  portiallT  or  votirt'lr  do- 
Ucbed  from  the  chorioid  by  mc-uiK  of  tbo  purulent  exudation.  The  vilreou»  is 
fraduiilly  ivtiiviTtfd  Into  u  homugi'ncou«  maw  of  pus.  Id  cose  the  punilent 
rtiurioidiliH  in  of  inetiL<4ntic  origin,  the  iiifKetinK' plug  iu  the  choriuJcUl  vriMola 
Oka\  alao  frecpienily  he  demonstrated  by  microscopical  exumiuution  (Virchow). 
Such  rmlioli  may  alno  gel  into  the  retinal  vesHol«,  und  thvn  reguU  in  MippiinitiTe 
rrtiDittis  which  preMDU  thu  fiame  cliuicjil  picture  in  it»  course  as  huppiiritlive 
uhorioiditü.  Since  ia  metastatic  nfFectioni)  of  this  sort  infected  eiul>oH  nuiy 
occur  nitliln  the  blood -vcmc la  \n  other  parlM  of  thr  eye  also,  it  iu  bent  to  ccon- 
Iprise  all  thcüe  «flea  under  the  name  of  mfiattatir:  mpjmratice  opfttAalmia.  The 
'  femboli  that  are  preiHint  in  this  case  are  mu^tly  of  a  capillary  chanictcr.  In 
them  ia  fonnd  the  micrD-or^aniKin  that  cavtAcd  the  suppurntioo — ut>U8lly  thu 
■treplDCOCnui,  more  rarely  the  sliiphylocuccu«,  piicumocuccuH,  or  other  bacteria. 

The  Bnal  outcome  of  severe  pl«htit;  or  purulent  inäanimalion  nf  tbt?  uvea  ia 
rither  atrophy  or  phthUiii  of  the  eyeball.  Both  arc  exprc^^vion»  employed  to 
Uetiot«  diminution  in  ^ita:  of  the  eyeball  due  to  nhrinkin^.  We  ü)H>ak  «f  atfophtf 
«hen  the  diminution  in  nizc  takes  place  alowly  through  the  shrinking  of  exu- 
tlatea  in  ihu  interior  of  the  eye.  •»  occur«  chiefly  in  plastic  irido-cycHtis.  Under 
tbe  name  ot  pifAitü  hatbi  wc  deai^at«  the  rapid  >üirinking  of  Ute  eyeball,  due 
Co  TOppuration  of  Ita  content«  and  their  cracuattoo  through  the  {wrforaled 
•den,  thb  betim;the  issue  of  [wnophthalmitiF.  In  atrophy  the  diminution  in 
■ixr  is  kepf  within  moderate  hounds,  while  in  phlhii^i»  the  eyebulll  may  Ix"  re- 
duced to  the  size  of  a  hazelnut,  or  le»s.  In  the  alropliic  t-yebidl  tlii^  individual 
mrnibranea,  being  still  present,  although  in  ft  very  altered  condition,  arc  drawn 
«pon  by  the  ihrinking  exudate,  and  thus  givo  rise  to  rciwateii  attacks  of  in- 
flammation and  also  to  Rympalhetic  diseas«  nf  the  other  eye.  In  the  phlhiiiical 
eyrtioli  the  inner  tunics  of  the  eye  have,  all  except  some  scant  remain«,  been 
dnrtroyrd  by  suppumlion;  the  small  stump  usufitly  remains  ^uieAceni,  and 
oaosn  no  danger  t/i  the  other  eye.  An  nimphie  eyeball  muitt  tlierefon-  gen- 
«rally  be  enucleated,  while  a  phthisical  i<tunip  can  usually  be  permitted  to  re> 
main.  In  atmphy  and  in  phthiHlit  alike  the  o|ttic  nerve  mthM-qucntly  lie<'omeTt 
eotnpletely  atrophic,  so  that  it  ullimately  fomu  a  thin  cord  conoistiitg  t<iniply 
of  connective  ttüsiic,  This  takes  place  in  ronsequence  of  Ihe  general  law  rhnt 
nenre  trunks  atrophy  when  Ibcir  terminal  exiMinHiuna  have  been  dcHtroyrd  (■■- 
oeoding  atrophy). 
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DrrACHMBNT  OK  rtiK  CuuiuaiD. — This  U  frcqueotl;  found  in  th«  diMW' 
tioD  of  enticleatfiii  eyea,  wliilp  in  the  livinj;  eje  it  Imt  rarely  c«nw«  under  ob- 
!tt>rratii>n.  la  aUniokvii  fj«»  tlin  cliurJwiU — aud  the  ciltiirjr  1itid>,  too — mte  very 
frc-4|ueiitly  found  to  be  dctuclicU  U>'  tlio  t^xiidut«»  wliicti  «re  iirewnt  in  the  inte- 
rior »f  tli«  oyi*.  mid  whicli  «swrt  n  (fiilri|R*ia1  tmciiuu  Ed  till  direcfloa«  («,0, 
Fiy.  100).  A  detiolimvnt  of  the  retiuii,  unujUly  totiJ,  in  iiuvcr  wiinting  in  thaw 
cane».  Sinco  we  arc  deiiling  with  «.•%••■<  which  are  idready  blind,  the  dctMcl^ 
ineiit  iif  Ih«  cburictid  hau  a  jintctiuii  ititt-n'sl  iiiiW  in  m>  far  ns  triK'ttun  u|mid  the 
ciliary  uurvrs  i»  pniduwd  by  it  ;  for  this  inducpK  conditions  of  imtalioo  it)  the 
blinded  cytf,  nod  possibly  JüyrujHith'etic  disease  of  t.lie  nthiT  eye. 

It  in  n  rura  tiling  to  sve  with  lhf.>  uplitliatniUHCupt.-  n  dctui-hment  of  the  cho- 
nuid  iti  uu  eye  »till  <'ji])abli;  of  vi.<ii(in  aitd  with  I rmü^parvut  incdi».  SintT  ttw 
aeparatetl  chorioid  U  covcivd  by  the  retinii,  the  d<.-tiirhment  of  the  foinicr  maoi- 
tciX»  iue\t  under  the  ^uLne  of  n  detjichmnnt  of  the  latter,  with  the  addition  that 
we  c&u  reco^uizc  through  th«  retina  iJie  cbjiracierirtic  hniDchin>{  of  the  TMacU 
in  the  chorioid.  If  thi.s  »ymptoTD  h  wanting,  the  detuc-hmcnt  of  the  chorioid 
can  not  liv  diBtin;^iHlii-d  from  it  ty^imiik-  dut-uuhiueut  uf  llic  rvliiiu.  Si-|NLrat)oui 
of  this  wilt  may  be  eauitt^d  by  Heron»  exiidaliuu  (obtterved  ettjieciidly  after  opera- 
tioDS  for  cataract)  I>y  liFPnuirrhit{;«'<i  Iteiioath  the  chorioid,  or  by  the  develop- 
ment of  a  sarcoua  in  it»  eilemal  layun«. 


RupTTTRK  OP  TUS  Cbohioiu. — Thin  i»  i>roduceil  throii^  Ihv  action  of  a 
blunt  instninierit  ujK^n  the  eyeball  R-uttiuMion).  |ninii>diatt']y  after  the  injurj' 
tlie  bloud  extravfLsaldd  into  the  vUn-ou.s  ii.tiiaily  prei'ent«  a  clear  view  uf  tlie  in- 
terior of  the  eye.     After  the  ahsorptiuu  of  the  blood  titu  rupture  of  the  cborioid. 


Kiw.  11*,— Ri'iTt-'ite  t-ir  rut:  ("iinKinti).    Birijir  V.\t..    i\U- 

Tlivrvaf«  utw  1uit>>  soil  f<'itr  HTiinll  nipruivii  til  iIm-  tiiw-i-r  iiut  '-r  " 
tiirvftiipraniilnilrrtlif  puiiw  nt  it  »llt-htly  curTcd  «dif^r  l-m 
nimttsl.  honla^TK     Th--  niiinll  niptiir'-s  li-  Mriei'iilitr  wilh  ttj' 
Uw  papilla.    Over  all  of  ihrni  ihn  miinal  vwsscl»  nin  iitMltiT*  ■> 


"hi-  litrgn  rup- 

iiiirii'tiat   plK 
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-which  oHinuily  Hm  ia  the  nrighlHirhoDil  of  ttiR  iia]iillii,  nnd  most  fre(|ueDtly 
to  the  uuter  sidtr  of  it,  is  diMuvt^rtrd.  Sumeliiac»  tliorn  i»  uulj'  »n«,  soniRtiineit 
ItMn  are  wvcral  iKccrutioas.  Tlicy  form  hmg,  yelluwUli-white  streaka,  u  the 
rdgcB  of  the  lacenlioti  id  the  (.'horUiid  »fparuU;  frum  <.>uch  uthtr  and  allow  the 
whit«  aclera  lo  be  M>fn  b(rtwe«n  them  (Fig.  112).  The  nttvakn  i^eiitsnUly  have 
a  curved  shape,  with  th«  concavity  toward  the  papitla ;  tlicy  ar«  broadcKt  iu  the 
milcr,  and  tapur  off  tu  a  sharp  {lotitt  ut  Uiu  ftidn.  Their  edges  have  inn  irregu- 
tiu-  black  cohiretion,  due  to  |irt>hferattoii  of  the  pi^'nicut.  Thir  rütinal  vesneU 
run  without  on}'  chiuigc  ovt-r  the  iitrutkit,  a  proof  that  the  relina  im  unrup- 
tured. 

II.  Tumors  op  the  Chorioid. 

79.  Of  malignant  tumors  the  one  chiefly  occurring  in  the  ehorioid 
M  sarcoma,  which  in  moijt  t^ue»  is  pigmeuted  (melano-dtircotnaj.  The 
cliaieAl  8j;tnptoms  that  sarcoma  of 
ill«  ehorioid  present»  ebunge  so  dur- 
iug  tbu  development  of  the  tumor 
that  fuar  stages  can  be  distinguiabed 
iu  ibe  eourw  of  the  diä<>asi-. 

in   tb«  ßrAt  Ktaya  tiie  tnmor  t»  |^^^^  ,      iliL'^^H^-JV 

^niall,  and  manifests  Itself  onlv  in 
upbibalmoscopic  examination  byde- 
tacbmeot  of  the  retina  at  the  site  of 
the  tnmor.  The  pattt>nt  nntices  u 
disturbance  of  rision  in  the  shape  of 
a  defect  in  tlio  visual  beld,  corre- 
8[>onding  to  the  site  of  the  tumor. 
Aft«rward  the  detachment  of  tbe 
retina  Itecumes  totul  (Fig.  113,  N), 
and  thus  the  eye.  which  extornally 
still  looks  normal,  become«  complete- 
ly blind.  Id  the  ftirther  growth  of  the  tumor  a  time  occurs  when 
increaae  of  tension  uuddenly  »ets  in. 

The  sarcoma  thereupon  enter«  tbe  »econd  stage  of  its  development 
— that  of  iocreased  tension.  KnU*rnalIy  the  eye  present«  tlie  appear- 
mnces  of  inÜamroatory  glaucoma  (%  8^).  Marked  injection  of  the  eye> 
bftll  exist«,  the  cornea  is  dull  and  clouded,  the  iint«rtor  chamber  shal- 
lov.  the  iriti  discolored,  the  pupil  dilated  and  immobile,  and  the  tension 
of  the  eye  to  palpation  ia  considerably  elevated.  If  the  media  are  saf* 
ficiently  clear,  tbe  gray  reflex  of  the  detAcbed  retina  can  b«  seen  deep 
down  behind  the  pupil.  Ijater  on,  tbe  lens  beconien  clondwJ,  so  that 
tbe  clinical  picture  of  glaucomii  ubjiotiituni  with  ratamcta  glaucomutow 
is  produced.  From  the  time  when  the  symptoms  of  inflammatory  glau- 
coma set  in  the  patient  suffer»  with  pain ;  very  frefjuently  it  is  by  this 
that  he  has  his  attention  tirst  called  to  bis  trouble.  Since  tbe  picture 
Lpreaeoted  by  the  aiTected  eye  corresponds  completely  to  the  complex  of 
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Tl»  Uimor,  n.  ri»™  froui  ihc  t-horlold.  C, 
wtUcli  eTi-rywtirm  Il«a  lii  <>(iDtju-t  wttli 
Uk  ncIlth-  Thr  riiUna.  A',  on  ttir  con- 
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symptoms  of  inHitnimatory  glaimoiua,  the  corroct  diagnojtis  in  this  etage 
is  to  bo  niadp  with  dilUeulty,  or  not  at  ail. 

The  third  stage  is  that  of  the  growth  of  the  tumor  upon  the  outxide. 
The  KVtnptomä  aro  diCTerent,  mx^onliiig  as  the  tEimoi*  breaks  through 
tho  Bclem  in  its  anterior  or  in  its  posterior  division.  In  the  former 
case,  dark,  hard  proDiinenceB  uro  eeuo  derelopiug  in  the  circumftirenee 
of  the  coriioa,  and  the  diagnosis  can  readily  bo  made.  If,  however,  thu 
tnmor  first  grows  through  tho  sclera  postoricrh-,  tlie  nodules  of  the 
tumor  are  invisible,  and  do  not  give  evidence  of  their  existence  until 
aftertvard,  through  tho  gradually  increasing  protrusion  of  tho  eyeball 
(exophthalmus).  Aa  soon  us  the  tumor  has  broken  through  tlio  en- 
Telopes  of  the  cyctball  to  a  ButHcicut  extent  the  puiu  usually  abutesv 
since  the  great  tension  in  tho  eyeball  then  ctmses.  Hut,  to  uiakc  up 
for  this,  the  extra-ocular  miisseH  of  luniur,  freed  from  tho  intra-mtular 
pressure  that  constrained  them,  grow  so  much  tho  quicker.  Firnt  the 
orbit  is  entirely  filled  by  the  tumor,  afterward  the  latter  project«  from 
the  orbit,  aa  big  as  an  apple  or  as  tho  fist.  Fram  the  orbit  the  tumor 
is  continued  to  the  neighboring  parts,  particularly  to  the  brain.  At 
its  exposed  portions  the  tumor  nlcorates  and  gives  rise  to  freqaent- 
hemorrhages. 

The  fourth  stage  is  that  of  the  genoralization  of  tho  tumor  by  tlu^ 
development  of  tnetastatio  nodules  In  the  internal  organs,  nio«c  fre- 
quently in  the  liver. 

Years  usually  pass  before  the  surcom»  hae  ran  through  the  four 
stage^s  just  pictured.  The  tirst  and  second  stages  last  a  long  time, 
while  afterward  the  growth  of  the  tumor  t)«N:omes  continually  more 
rapid.  The  patient  dies  either  from  exhaustion,  In  consequence  of  the 
suppuration  and  haemorrhage  from  tho  tumor,  or  succumbs  to  the  ex- 
tension of  the  latter  into  the  brain  or  to  tiie  mctaatasns  in  thn  internal 
organs. 

Tho  prognofU  of  sarcoma  of  the  chorioid  is  absolutely  uufavorable 
for  the  life  of  the  patient  if  thu  eye  is  not  removed  eurly.  But  even 
then  tlie  prognosis  ig  by  no  nti^atis  lo  be  regarded  vm  perfectly  favorable. 
Apart  from  the  fact  that  the  eye  itsi^lf  in  every  cuso  is  lost,  both  local 
recurrences  in  the  orbit  and  alwo  metastases  may  develop  even  after  its 
removal,  the  germ«  f(jr  their  development  having  been  already  scat- 
tered abroad,  earlier,  although,  at  the  time  when  the  eye  was  removed, 
they  were  too  small  to  be  demonstnible.  .Sarr-oma  of  the  chorioid  U 
hence  Lo  be  regarded  »s  one  of  the  most  m:dignant  of  diseases — one 
which,  in  very  many  cases,  ends  in  death.  Sarcomata  of  the  iris  and 
ciliary  body  behave,  in  respect  to  their  coarse  aud  ultimate  ontcoroe, 
like  sarcomata  of  the  chorioid. 

Sarcoma  of  the  chorioid  is  a  rare  disease.  It  is  found  most  fr»' 
quently  between  the  fortieth  and  sixtieth  veur ;  in  childhood  it  is  of 
extremely  rare  occurrence.    This  give«  a  means  of  distinguishing  it 
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from  the  glioDiaU  whicb  upring  from  the  retiua,  and  wliicli  in  part 
preMnt  «jmpioinK  like  thu&ti  uf  sutvomata,  buc  which  occur  in  clUld- 
hood  extilusivel;.  A  malignant  ne^iphism  developing  in  tho  eyeball 
will,  therefore,  have  to  be  regarded  in  all  probability  ae  a  glioma  in  a 
child  and  as  a  sarcoma  in  au  adult. 

The  trntimenij  as  lotig  ah  the  neoplasm  is  still  confined  to  the  eye* 
\mlU  counstfl  in  eauolcation,  which  should  be  performed  a«  early  as 
poaiible.  lu  doing  it,  we  cot  off  the  optic  nerve  as  far  back  aa  poesibli', 
lo  meet  the  ooriting<^ncy  of  tho  deg(>iieration  having  already  pasaed 
over  upon  it  II  the  neoplasm  hot)  already  grown  out  of  the  eyeball, 
«verything  diseaaed  mUHt  be  removed  according  to  Hurgical  rules.  The 
aoreat  method  in  thitu  oat^o  is  exenteration  of  the  orbit — i.  e.,  the  removal 
of  the  entire  contents  of  the  orbit,  together  with  the  periosteum. 

Sarcomata  of  the  chorioid  conitist  either  or  rouad  cell»  or  of  Bpindle  cells,  or 
arc  tumors  nude  up  of  a  mixture  of  both.  Thov  ore  almost  alwa)-»  piKrncnled 
(mt'lano-aarcuniatn) ;  dud- pigmuotvd  Harromnia  (leuco-fuvcomata)  arc  umong  the 
raritirs.  Ver;  often  tbey  contain  many  uud  wide  blood- Ttie^vU-  Sarcurauta 
derelop  from  the  external  Uycrs  of  Ih«  chorioid  (layer  of  large  and  of  mediura- 
ibed  veweb)  an<l  ^>w  inwiinl  toward  the  vitreous  ttpiicc,  |nishin[r  th«.-  retina 
before  them.  In  the  br'noning  thi'  n>tinn  lie»  everywhere  in  maUct  nith  the 
•urfnM  of  the  tumi>r.  »u  that  wiiti  i\w  ophthulmoAcope  a  «hurpiy  circutn^cribed 
gibbow  deta':tinienl  of  thr  rrtinii  ia  found,  hmeath  whirh  tliv  tumor  can  l>e 
rBOognizRd  fmm  it»  rolor  and  fn^m  Hh  vcHselK.  lo  thU  vasa  the  dingno»!»  of 
MTOOma  b  eaRily  miule.  But  aflfTwarf).  in  rnn.<tt-([uenre  of  the  d  iuturlmnce  of 
drrulalion  in  the  chorioid  produn-«!  by  ihf'  tumor,  nn  accumulation  of  fluid 
tiikeH  plHce  lirtwi-en  the  diorioid  ami  ihe  n^tina.  The  latd'r  is  thuii  delnrhed 
ovcf  aa  area  greater  thiui  that  occupied  by  thu  lunior,  und  docs  not  in-rmil  ihe 
latter  to  be  m#o  throujfh  it  any  more;  uhimalely,  the  detachment  Ik-cuuk-s  total 
(Fi(r.  1 18).  In  this  ctapr,  since  the  detachment  of  the  retina  ha«  lo«t  its  char- 
BrlvriHlic  apiit'Hntncf,  llu'  diii^DOAis  ran  not  fnr  the  mosl  part  he  mnde  with 
cprtainlj',  iii(hnuf>h  if  we  ßnd,  iu<  we  often  do,  the  bulging  max»  formed  by  the 
di«pUu%d  retina  pruwed  chiM.-  u^iniat  the  Icn»,  we  tnay  be  jiii)tified  to  8U5|HTt- 
ing  the  exifttenre  of  a  Harcoma.  Tlie  tension  of  the  eye  aflonlH  one  dingno^tic 
|Miinl,  Iwing  uHually  dimtnixhed  early  in  Mmple  wroua  detachment  of  the  retinn, 
while  in  dftaeliment  due  lo  a  tumor  it  is  at'finu  normal  and  afKrward  intTOiwe*l 
(Von  Graefe).  It  in  an  additionni  aiyument  for  the  existence  at  san^onia  if  the 
ant^'rior  ciliary  vein«  are  foimd  markedly  dilated  upon  one  side  or  the  other. 
TbHW  dilated  veinp«  indicate  thiit  the  Mrcomn  lo  situated  in  rhe  chorioid.  nnd, 
in  the  area  affect«!,  prevent»  the  btiRwi  in  the  forepart  nf  the  uvea  from  flowing 
out  through  the  vana  vorlico»»,  ro  that  it  Hsk  to  make  ilti  way  through  the  hd- 
terior  ciliary  vein«.  At  length  the  increase  En  tenicion  reaches  «utih  a  degree  bh 
to  produce  tho  eomplei  of  Hymptomtt  of  inflnmmatnry  glaucoma.  If  the  de< 
tachment  of  tlie  retina  iH  nut  already  totjd,  it  getn  to  be  ao  now,  attd  the  eye 
lieOOmMCompleti-Iy  blind.  T)ie  point  of  time  at  which  the  glnucomatous  stlaek 
sets  Id  doe«  not  dejiend  directly  upon  the  »i/e  of  the  in(ra-i>oidar  lumnr,  The 
Increaae  in  tension  ducf  nut  arise  from  the  fact  that  the  tumor  oocupte«  a  cer- 
tain apace  in  Ihe  itilerior  of  the  eye.  for  thi«  call  for  additional  apiiee  iü  ram- 
pnwaled  for  by  a  corresponding  decrease  of  the  vitreouH.     On  the  contmry. 
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the  iQcrvase  in  tetiHiun  ia  ba±^-J  upon  tht>  coagvutiuo  which  thi*  tumor  jtroduc 
ia  the  veins  of  th«  cimrioid,  «od  by  whicli  increased  traiuuditlioa  of  Suiü  ukm 
pisc«  into  the  inUiri^jr  of  tlw;  eye.  Elevated  t«a!iiun  Ih,  lh«rf>fore,  often  »em  with 
t]uit«  nmnll  tuiiiMr«.  while  &t  aoother  cirut:  the  tuuior  may  hnv«  klmidy  ailed  up 
»  tar^i.'  part  of  the  eye  without  exciting  the  avrnptom«  of  glaucoma.  Wh«u  the 
gUucomiitou«  Httiirk  ha»  »el  in,  the  «ye  loaku  us  if  it  had  lieeii  hlindc-d  hy  pri> 
ttmry  gUiicoma,  and  tliv  Uia^DiMia  caa  act  be  made  with  certainty.  The  exiM- 
encc  of  a  aorcoma  will  he  .HUN|M.-ct«d  if  thv  {inticnt  vtMes  that  the  eye  was  already 
entirety  hiind  l>eft>n)  ihu  uuthrvak  of  the  iu  flam  mat  ion,  for  to  primary  kInulxjoui 
hliudaew«  usually  iloe»  not  prccedo  the  attack,  hut  follow«  it.  Ucsidi»,  Wf  ex- 
amiae  the  aecond  eyo;  if  one  eye  i»  completoly  blinded  hy  primary  gluucnioa, 
(be  «ecoud  eye  will  rarr^ty  tw  fnund  cjuttv  nuraial. 

In  rare  catic»  Lhc  tii^cond  ( iiitlamtitatory)  ütage  of  formatioD  of  the  tumor  dues 
not  prtiMnt  the  •tymptoros  of  glaucoma,  hut  of  a  viokint  plntttic  irido-cyclitia. 
A»  &  rcxult  of  thi.«,  the  eye  hecompH  safter  sjid  shrinlta  up  sn  far  as  Ihu  tumor 
contained  in  it  penuita.  The  growth  of  the  latter  i»  thus  retarded  for  «ome 
time — a  fact  which  does  not  prevent  metastases  from  developing. 

Pcrfomtirin  uf  thtt  eye  aud  growth  of  the  msa»  exteriorly  ticcur  before  the 
tumor  has  yet  Hlled  the  whole  interior  of  the  eyeball,  and  ore  effected  by  tlte 
gTAdual  growth  of  the  eelU  of  tl»e  tumor  through  the  oclcra,  the  cellit  usually 
followiiij;  nut  prefurined  (Mamgus.  We  hence  Und  the  tumor  growhig  out  along 
the  optic  at'TVK  aud  it«  nheatha,  or  utiliziii^^  the  puinla  where  tlio  anterior  or 
posterior  cilijiry  veaaci«  or  the  vaaa  vorticosa  emcige. 

The  mctastafie-i  in  remote  organs  «riw  through  emholiani.  Tho  blood  cur- 
nint  detaehes  iniIIh  frum  the  tumor  and  carrier  them  into  nthtr  [Mirt«  of  tl>e  body, 
where  they  develop  into  independent  tmrcir*.  I/>m1  recurrenw-^  are  scarwiy 
to  Ih?  apprehended  if  the  Är<>wth  was  confined  to  the  oyel>all  at  the  time  of  Ibr 
o(irration.  On  the  other  hand  meta«taset  occur  even  in  ca»c^  in  which  enuclea- 
tion wax  performed  very  early.  Sudi  ntetaataavs  remain  unobserved,  at  ttic  out- 
vet;  and  Rr}m«t)mc.<)  it  \s  yean  before  they  cause  the  jMitient's  death. 

CuvcniouH  angioma,  entlothelioma.  imd  perithelioma  have  been  known  tn 
oceur  aa  jtrtniary  tumom  of  the  rhorioid  irk  a  few  caaea, 

Carciitomata  and  also  »deuomata  have  been  olMwrved  u  a  groat  rarity  in  tlir 
chorioid,  hut  only  as  xecii'mlary  tumon,  as  metaKtaaes  frum  can:inoitm  in  other 
organs  li'S]ieoially  in  the  thoracic  glands). 


Tdbkrouixwis  or  tbb  Cuohioid. — In  the  chorioid,  u  in  (he  iris,  tubcrca- 
lori*  occur»  un«ler  the  two  forme  of  diiweminnted  and  of  military  nodules.  The 
diagnoüia  between  Ihem  is  made  with  the  ophtha lmo«cope, 

(a)  IiiatfuimaU4  or  miliary  lul>erculüsia  of  tht  ehorinid  wa*  firs!  de»cril»ed 
Jftger.  Small  ill-doflned  j>fttchf»  of  yellowioli  or  pale-reddish  eolor  are  »ecn 
in  the  fundu«.  These  even  within  a  nhort  period  of  examination— within  a  few 
*J»y8 — Krow  larger  without,  however,  attaining  a  mm  of  more  than  one  third  of 
the  optic  diak;  and  at  the  same  time  new  pat^he»  may  ranke  their  ap|>oaranc« 
in  the  fundiiH,  Ky  (tiia  rapidity  of  growth  the  affection  \»  distiaguiiihed  from 
chorioiditic  npola,  wliicli  change  very  slowly:  hettide«,  the  pigment  changes, 
flo  freqoent  in  chorioiditi«.  are  wanting  in  tuhcrcles  of  Ih«  chorioid.  The 
tuliercloa  occupy  chielly  the  puslerior  division  of  the  chorioid.    Ürdinarily  only 
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■  bidbII  niimlNT  «re  ])rt>cnl,  Although  wimetimRH  as  many  a»  twenty  »r  thirty 
uf  tlivni  i:aa  bo  ixiuoleil  in  thv  eyv,  Aii&tuiuicul  ttxtuniimLkm  lias  [iruvijil  thnl 
the  i|>ot»  icoo  with  iltc  opUtbxImoocopc  corre0|H>n(]  to  Dodulcn  of  a  oifiau  dium- 
of  tmc  millimetre,  whicli  powiess  the  typical  slrudurt-  of  tulx-rclc  nodulcH 

Miliary  tulxTCuloBW  of  tliv  churiuid  foriw  vae  of  the  »ymptoDi»  of  genora) 
roiH&ry  tuberculosis  (Cotinhetm).  ll  hus  i.wH;ntjally  »  diugno«tic  iotert.«!;  lu  in 
doubtful  aum  of  ucut«:  miliary  tubcrculniü-i,  it  inny  iwalHt  in  cKinblitihing  iIh' 
diagt*"'**'-  1"  ohruaic  tuberculosis  of  the  luo^  tbe  iottwtiue,  etc,  it  'm  nut 
ordinarily  ob«tcrTcd. 

(6>  Solitary  ur  mnghbatMl  lubL-rt:k-  uf  tbt>  cliorioid  makes  its  Hfipcamncc 
undor  ibe  form  of  a  D«opla«m.  With  the  uphthaltuoscop«:  a  rtLlhi-r  l»r<'i-,  lijt;ht- 
cokircd  tumor  is  mvq  in  tbv  chorioid;  )l  is  an  arf^umcnt  for  it»  tulnrculous 
naUiiv  if  unaltrr  light  spots  itnlifrrLp  mHluli>ä)  an'  foiin<l  in  th<-  thorioid  in  itft 
vicinity.  The  tumor  may  aflvrward  (j;row  throuj^h  the  srh'ra  tn  the  outKidn, 
and  th^-n!  bnralt  down.  Anatomical  i^xaiiiinAtioit  hIiuwm  that  it  consist»  of  a 
great  numbc-r  of  vmallL-r  miHiiry  nmluli:»,  which  have  coalesced  to  form  ouo 
pretty  large  tumor.  In  the  rcnU'r  of  Iht  latt«r  L-uf^.-utiou  tukts  pluct*.  The 
■olitary  form  of  tutkcrculom  of  tlio  chortoid  i»  a  %'«ry  rare  diKaHv,  prv-cmincolly 
kflectifig  young  (>vopU'.  It  muH  a  chruntr  cnurm-,  and  Hi.*4X)mpnnie)t  chronic 
Inbercaluais  uf  Hit;  intcrnul  urf^an»,  I'spccinlty  uf  thv  bniin.  ThtTc  an.-,  huwevL-r, 
ewe*  In  which,  bcsid«  the  tulK'reulouH  nodide  iu  the  eye.  no  focue  of  tubercle 
out  be  clinically  di^monbtnucd  lo  f\\*i  in  the  or^^niQixtn- 

The  prognon«  of  solitnry  tubercle  of  the  rhnrioid  is  liad,  Rinr-p  the  eye  iu 
mnj  caw  ia  lost,  und  in  moi^  amen  aliiu  lif«  ik  triidungcrvd  LlirQU){h  the  preRunre 
of  tuberculous  disease  io  other  part«.  The  treatment  consists  in  the  enuolfiu- 
tion  nf  the  eye,  a  jirooeilurL-  which  is  tw|H.-cialiy  iniliuulcd  in  thuw  canoa  in  which 
the  cborioi<ial  tubercle  a|i|)eaiH  Io  form  the  only  luliemilouK  focus.  Euuclea- 
tioo  in  tins  case  has  as  il«  primary  object  the  preventiou  of  any  furttier  difluaion 
of  the  tuU-rculoua  Tirua. 


TIT.    OONOBSITAL    AkoHALIES   OF   TUB   CbOKIOID. 

80.  Colüboma  of  the  Chorinid. — Id  this  affection  tho  ophthHlmo- 
scope  shows  H  hrilliinit  wlute  area  in  the  red  fundus  below  th<<  ofitic- 
nerve  entrance  (Kig.  IH).  This  representä  u  circuniscribed  defect  in 
the  chorioid  and  retina,  in  the  confines  of  which  the  sclera  lies  exposed, 
and  is  hence  visible  uk  a  whit<*  »urfacc-  C'olobama  of  the  choriuid  is 
frequently  found  along  with  colobotna  of  the  iris,  and  also  with  other 
snomalieeof  the  eye.  Suoh  eyes  are  aft«^n  smaller  than  usual  (microph- 
thalmns).  Sometimes,  indeed,  eyelMiIlM  are  found  whioli  are  only  U3 
large  as  a  pea  or  a  millet  seed,  and  which  lie  entirely  iu  the  back  part 
of  the  orbit,  and  are  not  diticovered  iu  »n  exaniitiiition  made  upon  the 
living  subject.  Tti  ihiti  way  abscnne  of  tho  eye  (uiiophthulmuR)  is  simu- 
lated. Whether  a  tnie  anophthalmus — i.  o.,  a  condition  iu  which,  whilo 
the  nrbit  i»  preAcnt,  there  is  not  even  a  rudiment  of  the  eyeball — doe« 
occur  or  not,  hiut  not  so  far  been  detonnined. 

The  eyesight  suffers  in  coloboma  of  the  chorioid  because,  in  the 
first  place,  the  coloUoma  corresponds  to  a  defect  in  the  visual  field. 
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Moreover,  DTon  the  direct  visual  acuity  iti  usually  dofeciivo  beran»e  the 
eye,  as  a  whole,  has  its  dävelopment  deranged,  la  the  higher  degrees 
of  microphthatmiiH  the  sight  is  reduced  tu  the  more  difTerontiation  of 
light  from  durkneiw. 

Coluboma  of  the  chorioid  is  m  a  marked  degree  transmiAsible  by 
inheritance,  and  that,  too,  not  infrequently  in  conjunction  with  other 
congenital  nialfürnmtions  of  the  body. 

Cololioinn  of  tti«  chorioid  lias  the  «hspe  either  of  nn  ovnl,  whoiw  lonjEf  uiia 
oomsiionda  nearly  to  the  Tertieal  tnmilian,  or  of  aa  obtuse-an^liHl  triangXa  whom 
apex  in  directed  toward  the  papilla.  The  jd'tipheral  border  of  the  coloboma 
not  InfrequeQtLy  presents  a  tapering  prolongntion  extending  toward  the  c-ilinrjr 
body.     Even  Ihu  Ktualie»t  colobomiitn  are  mnr.h  larger  tlian  the  nptic  <liftk  ;  and 


Fm.  III. — Oouiuniet  or  Tine  Omr  Kkrtr  ^tm  l.tnoRinin.    V*tm  m*  Hiairt  Ktn  nr  a  Vmm- 
TKux-'nuN-uiJi  QiMi.    Bmsct  In*«.    <Atl«T  CiiKpiir  rik)  KrQs^r  ) 

Ttw  p*plUft  Appcani  «twill  nlnr  Umm  «a  lai-jcn  a»  In  tlin  iMiritml  Hair,  nnil  Mrn  eatviAenUkj 
belon  Ihp  Ir'crl  of  thn  ndioinirii;  n-Una.  An  upprr  irr-ltowUh)  oiwl  n  Inrwrr  (imty-otdaraa} 
portion  CAR  Xtm  riiAiIr  nut.  in  a.  From  Ibe  torni«r  rtnr  Ihv  cpulnti  rnoril*.  «bicb  lU«  «bonr- 
oibI  in  •oQillnE  m<uEl  of  th^lr  branctwH  upwanJ,  TIil-  tower  licrAf)  poiofiiu  lA  ilie  MpUla 
■hoinl  iwtitaI  llffht  i-nloivrl.  rlilf^llko  pm^ivr.lnnn  nn:l  tm\  tvw  blofwI-vfWPtt.  Alttioaih 
auin^retiBljlH'i'xI.vriuM'U  t-nirTK<'iü  tta  i>TKrh&ij.^liifl  hiiTil>r«nit  run  •xit  Into  tha  rvUii»,  w^tiA- 
UtK  Ihr  cuIo'joiiiii.  The  piikrE»^!  parill«  in  imrcU-r«!  bI>ot<<  liy  ■  narraw  Abrophlc  ewwrt. 
Tbl'  cololioina  of  the  ohnrUilil  Um  hniow  th«  (wpUIn  and  «nnunrhat  to  Ibi  temporal  ri4i>  H 
low^r  ianb.<rtar)  border  tu  not  r<-prvn>nt(><l  in  th*  drawlnr.  Tli«  cololjonia  Is  of  brQIiaM 
wblt«  till»,  fai  dMn>1j  doCliivd.  iuhJ  i*  |>l«<#d  ■omrwbal  dewier  Uian  th«  lutioiakiv  portiua» 
ot  til«  fundus.    It  BluiwBafawblood-raHwtBaiMl  In  apota  a  Hoe  graaular  plgmeMatinB. 

the  large  cotobomnta  ore  90  cxt43nrivc  that  their  anterior  border  can  no  loojtrr 
be  seen  with  the  ophthabnoitcope,  becntii^L-  it  liex  I<m>  far  forwnnl.  Ko,  too,  tlwy 
aaj  extend  so  far  backward  that  they  invoh-i^  the  pflpilhi.  The  latter,  in  tint 
CAM,  is  generally  chnn^>(l  in  Hhüpr  &tw\  appeJiranc«- -sometimes  ao  much  ao  that 
wo  cau  BCarOL-ly  tell  whL-ri'  ct  li«H  exw?pt  Tnr  the  intimiUion  of  ita  euatcnes 
afforded  by  the  place  «f  origin  of  the-  rcrinal  ve«wU. 

The  edge  of  the  c-nlolinma  is  »liarply  defined  «nd  comtnonly  Itnrdcn-il  I'y 
pigment.     The  coloboma  itaelf  I^i  uf  a  puru  white  or  hlimb-wliite  hue,  and  diii- 
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lyi  hrrc  nod  th«f«  pigment  spot«  and  ftlso  ves^oU.  The  reeseU  are  ia  part 
thoBe  lliat  nriM.'  frotu  tlu-  adjuiuiti^  n-tiim  auil  chorioid,  in  part  Iwlong  to  the 
•cicra.  wliicli  lies  ex)ra»ed  wUtiin  the  ar^a  of  tbe  roiobocoa,  und  in  \mrt  am  stren 
to  origionK:  from  tbcr  coloboiiiu  iint\t.  Tht-  latKT  set  miut  t>c  rc^rded  as  pus- 
tenor  ciliar;  veasols.     In  cyra  of  this  sort  tlie  retinal  vesweb  often  diflpUy  an 
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.UfD  (IHOAIOID, 

til  tbr  Irte.  «ho«*  potdrriiir  «irfai^r  ii  hmd  tn  ltu>  Rfpir*,  I*  r<>onfrnlxi?ri  ibi'  iirolinekiicir)  of  Um 

KupU.  ninalac  oui  in  >  (Jiurti  iiobit  to  Uie  luwvr  L-lhuj  niariciu.  I»  thp  vornt>]>->»(Uii|r  («r- 
OB  uf  Uw  aUary  but),  die  vlUarr  jwuiimi-k  «rv  «ajulÖK :  il'i*  iinic-cjwm  mmiMiivb'lT 
•dMalBK  lUa  m>  are  MclMir  and  looff^r  tti«n  thr  rr»l.  and.  a»  th>-j  dlvrici-  hiK-kwanl. 
lodon  a  trtascular.  *eiT  »arUy  plxmrnt«!  «r«a.  SliU  fM-tbrr  lui-k  iIicd'  I>  found  in  t1i<< 
wmI  (rf  tit»  »Tvball  a  ilMp  #x«aTauon  of  oral  form.  vho»F«d^vt  an-  •tlionilj-di-Hni'l  And  In 
part  ovtfrbaniclnx.  l~t<"»  ÜM?  floor  «f  tho  fii-urni i<>ti  tviwii  llian-lrra.  coTorcd  ■»m|>lr  by 
a  ««O'  (liln.  (mii>|iar"U[  pflHclti.  In  which  nm  >rv>>rftl  venaeljv  Thv  )><jtiti-rlur  polv  vf  the 
otaJ  thai  U  f'lrrui-d  hy  tbi>  «ikiboiua  of  tlip  rb'.rtnhl  la  dln<cu>il  towonl  the  fovea  evo- 
tiall^/. 

Imgular  couriM! ;  not  infn>i)ULMitly  it  Ifioka  ah  if  llicy  wvre  trying  to  evade  tbo 
colobonu,  siacT  Ihcj  niii  kIuu;;  itx  burdcni  itutttrad  uf  piuwiDf;  uvvr  it. 

Tb«  surface  of  the  colobotna  \hn  dcrper  than  the  rpNt  of  the  fiindtift,  and 
often  presents  «rhanneled  de[irei*sitiiiH  or  pniniiiieni  riilgps,  ns  c«n  hr  infernil 
Imtli  frum  the  way  in  wliu-h  th«  vuhhi-U  bend  and  iiImi  (rHin  ihu  pBrnllartiD  diB- 
ploecmrnt. 

Cat'irtut,  ^euorally  of  n  coinplicitteil,  inu|)rTBbIc  chnmcier,  fn-qur-ntly  de- 
relotw  in  «tm  HiTected  witli  i'<u1u)m>iiui  of  the  choriMtd.  If  I  iniiy  lit-  ullowed  lu 
}nd]te  from  one  ca.se  whose  course  I  Diyself  ob-Krned,  such  ■  catantct  in  produced 
to  the  fnllnwing  way;  TTic  rtlinii.  brinff  atJhfr*!iit  to  tht-  margin  of  ttie  colo- 
buma.  uudervoeii  tlic  ikame  itort  of  tmrttuti  that  it  doe«  when  adhcn^ut  tu  a  scte- 
rtl  cicatrix  f»fr  pngt-  MX}.  Id  ooDM-quence  of  thin  traction  dctachmt-nt  nf  th« 
ioa  takes  phtois— at  fimt  only  at  the  cdg»  of  the  eoloboma,  but  afterward 
the  wholi  extent  of  the  retina.  The  clouding  of  the  Ipns,  then  tnking 
"plnre,  i«  to  be  regarded  an  the  result  ordinarily  following  total  detachment  of 
the  n't  ioa. 

In  rare  case»  larpe.  white,  deprcüBcd  nrvia  have  bw-n  observed  not  lielow, 
but  to  the  outside,  of  the  optic  nerve,  in  tlic  rtfjio»  of  tlie  yellow  »pot.  Thvw 
have  likewiae  been  look«!  upon  as  eongeidtal  malfonnatloos— iw^oAraioln  o^  tÄs 
maevlu. 

The  fonnation  of  eoloboiuata  ncciira  ali>c>  in  thn  itpfsc  ntrre,  EÜther  a  deep 
depression  is  found  to  the  lower  part  of  the  I«t(*r  or  the  entire  opiic-nerre  en- 
tnaw  la  eniar^d  to  M-reml  tiro«  <i  itt  usual  »in;,  and  the  vew»oln  coming  out 
from  it  are,  a«  it  were,  fon-ed  apart  (Fig.  114).  Colobomata  of  tlie  optic  disk 
MB  met  witli  either  aluue  or  tu  cODJuoctloD  with  coloboioata  of  the  cborioid. 
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Tliii  coiifrenital  creaoeot«  on  the  luwer  nde  of  the  dlfk,  which  vc  commonlj 
UBOcifttcd  with  congonitHi  smblj'tipin  (»ee  pnge  fMU  and  Fi^.  Ill),  should  «l*o 
probably  be  ritgarded  iik  ntdimciitury  cnlobuioBtii  of  the  optir  disk. 

Anatomical  enaminatiun  of  mn  eje  affected  with  colubonm  of  the  uhorioid 
ftbowa  even  upoo  an  cxtcrniil  view  ■  prulnision  uf  tlie  iTlcra,  situated  below  the 
optic  nerve.  Thi»  la  the  8vit>ral  protruNinii  timt  de-scribtxl  by  Amnion  (»eo  page 
345).  Corresponding  to  tbljt,  iu  the  inut-r  mt-mbriuiea  of  the  oye,  in  Uit*  colo- 
bonia  vieiible  with  the  ophtlinJinoHCupc  (Kijf.  IIA).  Within  ihiit,  microKoptoal 
eiaminatioii  ntveiiln,  for  the  iiitwl  part,  uiily  u  thin  pellicif  cumjxxw-d  of  ooonec- 
livu  ti-ssuc,  Lhv  rL-iiininM  of  the  fu.4ed  cborioid  and  retina. 

Tlie  »Utrtiny  point  of  a  oQlohtima  wc  mustt  n-gard  w  located  in  the  fatal  oca- 
lar  cleft.  Tliii«  Im  found  al  ihr  Inw<°r  Aide  nf  tlie  sFcnndary  ctrular  vrsiele — thvj 
(IaNk-sha[wd  struclur«  of  the  embryouic  ejc— «ad  i»  doited  for  tlio  ndml 
of  tho  meiwderm  into  the  interior  of  ihiM  utnicturtr  (Fig.  S7.  »ee  page 
r^ter  on,  tUi*i  eleft  u)i{?lit  Ut  v\afK  ugiiiu  without  leaving  any  trace  of  ita 
voce.  But  if  thi>  clottore  lakes  pliie<>  im'nmpletely,  a  rotolmina  U  formed.  TIia 
walla  of  the  retinal  cleft,  in  this  cim;,  do  not  grovr  tog<-ther  directly,  but  are 
connected  by  thin,  inlprtnediute  tiwiue.  In  coDHecjuenoe  of  the  patency  a{  tba 
retinal  cleft,  the  f^rowlh  of  tlie  chunoid  over  the  exlcroal  Mirfnec  of  the  rrttoa  ia 
interfered  with,  to  that  at  the  site  of  the  &i!<ure  retina  and  cborioid  alike  art 
wanting,  or  are  replaced  by  ronneetive  lisniie.  LaicMy,  the  development  of  the 
iiclerH,  too,  failH  to  take  place  in  normal  fai^hion  in  the  afTei^led  spr>t;  it  i.>i  thin 
and  yielding  hei-e.  and  bulge«  out  beot'iith  the  iutra-ocuhir  prevstire,  and  in  thi» 
way  the  pOMCennr  wieral  prolrUKinn  oritfinute».  Tlu-  original  site  of  the  rolo> 
botUJi  \h  hcDt'i*  ill  the  retina,  and  Die  diHturbiinee  of  developntent  in  the  ad-j 
jacenl  cborioid  «.rd  üclem  i*  cnnseciitive.  The  fcetal  oriiUr  cleft  ia  (urthcruon 
cootiniied  aa  a  furrow  upon  the  pedicle  of  the  ocular  vesicle,  which  i«  after- 
ward the  upttc  nerve.  By  incomplete  eUiHun.'  of  tJik  furrow  the  cotnbonmta  nf 
the  ojitic  nerve  are  formed. 

Coldhimui  of  ikf^  iris  i«  to  be  explained  a«  a  derivative  of  eolobomn  of  the 
cborioid,  'Vhf  iri«  gniwaoul  from  the  anl<rri(hr  margin  of  the  rudimentary  cho- 
rioid  at  a  time  when  the  fwtal  ocular  cleft  i^  alrea^ly  cloKed ;  henrc  the  irio  in 
DO  »tage  of  it»  develupmeut  huK  a  OKstire.  Uiit  when  the  optic  reside  and  the 
niesodermal  t'txj^ue  covering  it  nulTer  a  deraogemeul  of  development  at  the  »le 
of  the  retina]  cleft,  this  deraDgemcat  may  be  lranAmitt«d  lo  the  in»,  which  will 
hence  fail  to  grow  out  in  normal  fnKhinn  from  the  rhorioid  at  the  affected  spot. 
Hence  the  trix  hL-re  ia  wanting  (eoloboina  of  thi-  iriaj.  Thi.s  eondilinn  may  per^ 
aiiit,  even  if  the  cleft  in  the  retina  and  chorioid  afüsrwnrd  clow**  C(»nipleicly.  an 
thut  then  n  coloboma  of  the  iri*  ia  produced  without  a  coexisting  colobomn  of 
the  chorioid. 

In  many  caacH  of  mierophtknlmuM  (and  aUo  of  ap^iarent  anophllmlmue)  there 
is  found  a  cyst  in  the  lower  (very  rarely  indeed  in  the  upper)  lid.  Tide  is  filled 
with  a  seraUK  liquid,  gUmmera  with  a  bluish  luster  through  the  skin  of  the  lid, 
and  \b  generally  connected  by  a  proce^with  tho  rudimentary  eyeball.  In  the 
wall  of  the  eyst  retinal  clementa  can  frequently  be  made  out  with  the  microscope. 
Arlt  explains  tliet«  case«  as  being  due  Iu  incomph-te  cloKUre  of  the  ocular  cleft, 
Tbc  iutemiediiu-y  tissue  clotting  in  the  cleft  bulges  out  into  quite  a  large  sac. 
which  is  Bppendrd  to  the  eyeball,  while  Ihe  latter  itself  is  retarded  In  itc  de- 
velopment. The  tiKHiie  conneeliiig  tlie  sac  and  the  eyeball  elongates  and  at  the 
same  time  contracts  into  a  thin  cord,  bo  that  finally  wc  have  a  loi^  bladder  to 
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■htrh  the  (^Tflmll,  nrdrnxil  to  til«  HI7«  nt  a  jN>a,  or  cvi-n  Icim,  is  nttJtrhpd  hy  mp«os 
uf  a  lutig  jnrdicle.  According  tu  other»  the  cauw  of  xhete  UKe»  is  tint  tbe  ovu- 
tar  voicle  grows  out  licUiw  aiypicHlly  into  Ibu  orbital  Clanie,  hdü  tbiu  there  b 

.fonoMl  ftcj^  whilt:  tbe  tmbrjuDic  eye  {iroper  undcrgoefl  «tropbjr. 

I       Tbc  expUiutioDs  of  the  origin  of  colobomata  contaiu  much  ttiit  is  vet  hypo- 

'^thetical  mnd  unaccounted  for.  Murcuvi-r,  then-  u  no  luuinimit;  of  nptnion  ts 
tu  thr  real  caUMC  prevetiliug  tb«  rv({ubtr  closure  of  tlie  ocular  cU-ft,  suiiic  believ- 
ing that  it  occurs  becaus«  the  incsodt-rmal  tisttuo  entering  tbroufih  the  ocular 

'cb-ft  [u^niislH  too  lun|;,  while  other«  think  that  an  inAamtniuion  in  the  region  of 
ttic  cleft  ia  accouulabic  fur  it.     Still  ftinaller  ts  our  knowli^dfj^i:  in  rirgurd  to  the 

'  origin  of  colobomata  in  the  macula  lutea. 


Albinüm  coniÜKt«  in  the  alMmt-t:  of  the  pbysiolo^ciil  pigment.  Albinos 
have  jdt'i«  bih-whitc  flaxen  hair  and  aloo  white  eyebrows  and  buheit.  Tb«  Iris 
t»  light  gruy.  and  appeunt  reddirth  )iy  trunitmitkd  lieht,  while  the  pupil  has 
a  Tivid  rrd  luster.  With  Lhi'  ophtha! moscujke  the  blood-vewielH  of  the  retina 
and  cborioid  arc  mcd  with  perfect  distinctness  running  upou]tlic  almost  white 
fundiw,  to  which  the  papilla  by  iv*  dark,  gruTiAh-rotl  color  offers  a  «triking  con> 
trtMl  (Fig.  11).  Altnnutic  eye»  arc  plHituphubjc,  and  benco  aee  better  in  (he 
duak;  their  vinunl  acuity  in  alway»  reduced;  aod  nystagmas.  frequently  com- 
bined with  n  pretty  high  degree  of  myopia  or  with  «trabismus,  iti  conrtanlly 
prewnl.  AlliiaiKm  is  congcnilal  and  often  irbortted.  In  aSliinntic  pyra  the  \Hg- 
tuentifertiwi  cell«  of  the  uvuu  and  the  rvtina  uri^  present,  juat  the  «»uie  a«  in  the 
Donnal  cj**,  only  they  contmn  no  pigment.  All  sorta  of  trvnHiliun  forma  exiat 
betvecn  complete  albinism  and  uunual  pigmentation. 
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81.  Tub  essence  of  glaucoma  lies  in  the  incrtaw  in  the  intra-ocular 
prmaure,  from  which  all  the  other  essential  symptoms  of  j^laucoma  can 
be  detlueeil  (Vtjn  Oruf^fo).  In  ono  Hcritis  of  easels  the  iticrease  in  prai- 
sure  sets  in  without  our  bciii^  ahlc  to  di&covorany  reason  for  it  in  an 
antecedent  diseaäc  of  the  e;e  {primary  glaucoma).  In  other  case«,  on 
the  oonLrary,  thä  increase  in  prosstire  iit  the  result  of  some  other  disoaae 
of  the  eye  (secondary  glaucoma).  Primary  glaucoma,  accordingly,  hu 
increase  iu  teusioti  as  its  Qrst  and  most  important  symptom,  from  which 
all  the  rest  of  its  phenomeua  arise — it  is  {glaucoma  proper,  the  glaucoma 
par  excellence.  In  secondary  glaucoma,  on  the  contrary,  the  increase 
in  tension  is  only  a  conseqacnce  of  other  pathological  conditions — iu  an 
accessory,  as  it  were.  The  clinical  picture  of  secondary  glaucoma, 
thoroforo,  is  oxoeodiugly  polymorphous,  varying  according  to  the  dif- 
ferent affections  which  form  the  basis  of  it.  While  genuine  or  primary 
glaucoma  always  afleeLs  bolh  eyes,  although  not  always  at  the  same 
time,  secondary  glaucoma  remains  cooliucd  to  the  eye  which,  through 
being  diseased,  has  given  nse  to  the  increase  in  tension. 

The  consequences  of  increase  of  tension,  inevitjibly  occurring  if  it 
lasts  a  long  lime,  are  excavation  of  the  optic  norvu,  und  reduutinn,  with 
ultimate  annihilation,  of  the  sight 

Kzcnvation  of  the  optic  jterve  ia  dependent  upon  the  recession  of  tlie 
lamina  cribro»«a.  By  tho  latter  we  understand  that  part  of  the  sclera 
which  lies  at  the  point  of  entrance  of  the  optic  nerve  into  the  eye,  and 
which  is  perforated  by  numerous  foramina  designed  for  the  passage 
of  the  bundles  of  fibers  of  the  nerve  (Fig.  9).  The  lamina  eribroaa  is 
that  part  of  the  fibrous  tuuic  of  the  eye  (cornuo- sclera)  which  has  the 
least  tenacity,  and  hence  gives  way  Sret  to  increased  ocular  pressure, 
which  it  does  by  bulging  backward.  But  at  the  same  time  the  optic- 
Dcrve  (ibers,  act  in  the  foramina  of  the  lamina  cribrosa,  also  recede,  so 
that  the  surface  of  the  optic  nerve  itself  sinks  back  {e,  I-'Ig.  116  B). 
Upon  ophthalmoscopic  examination  the  papilla  appears  dcprosBod  be- 
low the  level  of  the  adjacent  fundus — slightly  at  first  afterward  a  good 
deal — so  that  the  margins  of  the  papilla  dip  down  steeply,  or  are  orwt 
80 
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OTvrhanfi^ng.  This  condition  is  rw^ojjnizcd  chiefly  by  the  bending  or 
ii«:tuiü  iutermptioii  of  Lho  bluoJ-vosmtls  at  the  spot,  where  they  pass 
from  the  retina  over  the  edge  of  the  jupilla  and  dip  down  into  ita 
depth  (Fig.  116  A).  The  nervo  fibers,  too,  like  the  blood-vessel»,  un- 
dorgo  fl«iion  or  intorruption  at  the  edge  of  the  papilla.  This  inter« 
ruptioD,  together  with  the  high  pressure  to  which  the  nerve  fibers  are 
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A-  Oiaiiubaoaconc  PifmiaK  «r  rnx  Papilla.— Tlic  twplUk  I»  ImiuuiIcO  bj-  n  »hup,  ovrrhKu- 

Incedin.  uwhttdi  thv  orttrirs,  ii,  amt  iltv  rtin*,  v.  tit  iIi«  n*tjuu  >|>|wnr  u>  xtiipwHii  tItHr 

>.i.it.  »»»t  ..t'^r  !>!..  .ui»^     Tliia  H  (tur  to  »hc  fBot  lliAt  ihrlr  i^onliniialloa  uu  ttir  IbriT  ol  tlie 

[ilkcw]  noHiaMlHU  latiTitllj  a«  i'<jiTi)wrr(l  wtlL  Uw  purtiga  situalvd  Id 

tbv  ▼■.■«■•Ib  within  tri<-  <>xcav«iioii  «rv  f*^n\  bul  iMMlKtljr.    In  Ui« 

^1 -station  *l*  «"Ml  1hf:  emy  rtnl»  r>f  Ihr  Unann  <Tiliro«»,     Tb*  MMi«,  A,  ut 

it'>'    '  iiiiaic  Um  pa|>llla,  ti  d>n'->mrl7.>'d  llinlo  f{liiiK'orii«t<>«uiii 

&   !•'■.,.  I'-noK  TnHOfoK  thk  IlKti>  fif  tiik  Orin-  Nrnvs.  -Thiimhnwiinilrapexc^ 

«  ■'  ■  noT  of  which  only  n  f^w  rt*niAlti*  ol  ihu  ornrn  nbi-rs,  ft,  »r»  viidblfi.    TIi* 

am-pml  uytov,  Ih«  rvUn*.  r.  ki  ibi-  nouil  innrKtn  t>t  iLv  oxcttraUtm ;  Ui* 

:i>irr  Iayrr>  nf  llii?  Minatocuu-iklt^nitilj  ijiiiijiiluiii.il  inxiwUiroUftliiiuiiplir. 

.  )>'rn.    Tlir  volum«  at  Ih«  trunk  of  II)«  optic  ii«rii^  liubo^n  eottMütnMty 

ilir  alKirlijrof  UwbundlwoIlMTvvClber«.  N.     Aa«  n-Mj|t  oFUiIr.  lb«  Inlcr 

Ik-  •iIm'&iKs  ol  the  opUo  wrre  Itfao  plal  ahf«th.  ;>,  the  &nu.-b]>uld  ah<«ui,  ar, 

u.  .  :<a(h.  d|  ftr*>  illtkhMl.HipwtaltroailMiMniponUiddp. 


exposed  in  the  interior  of  the  eye.  causes  them  to  atrophy.  Accord- 
ingly, in  the  later  stag^ea,  we  see  that  the  papilla  is  not  only  depreaeed, 
bat  is  also  bleached  out  and  of  a  bluish-whito  color,  becaueo  the  ncrre 
fibers  have  been  destroyed  and  the  clear  white  lamina  cribross  is  ex- 
posed. 

Thi*  atrophy  of  ihe  optic-nerve  fibers  in  also  the  most  important 
of  tiie  decrease  of  visual  power  which  accomp^uieB  tbo  elevation 
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of   tension.     Impairment   of   biith  direct  utict    indirect  vision   occars;] 
The  former  finds  its  expression  in  thegnidiml  dimiuutioa  of  theacuitj 
of  central  vision,  the  latter  in  the  limitation  of  the  field  of  vision — a 
limitation  wliich  begins,  in  the  majority  of  oaecs,  on  the  naeul  side,  at j 
tbo  temporal  side  of  the  retina,  becomes  iuseDsitive  first.     Finally,  com-J 
ploto  blindnt!8ä  eoporvones. 

Frinuu-y  gUucomu  is  a  commoD  diMUet  ooDntilutinK  nliout  OM  per  Mat  af 
aJI  vanci  uf  ejre  diHeaite.     Its  »ccurnu*  racogaition  is  of  the  grcatnt  Importaoce 
for  tho  gcncfftl  prKctitiuner,  the  muri-  ho  l>ecauae  here  prumpt  atkd  proper  theni> 
peiitic  interference  can  nave  everything,  but  a  falnc  diuf^Do«!»  und  im]iropi>r 
treatment  mny  dcdtroy  cvt'tythlnj^.     LTn fortunately,  wc  still  constnntly  get  un- 
der obüervatinn  mnny  raws  of  glu-iienma  whirh  liiive  not.  been  rnrifotlv  dilg-. 
ouHticutiHl  l>y  tbü  geoeral  pcuctitiouur.  and  wliicli  vumi-  to  tli«  ophlhalmok 
outy  when  atwintance  i»  no  lonser  poiwiblc.     Csh!x  of  iaflammatory  gluuc 
arc  ofU-'n  couTuuiiikd  wttti  iritii>  or  irido-c-yclilix,  und  nnc  arrordingly 
with  itlroplne,  whirk  ha.»  a  [mrticularly  injuriouit  actum  in  glaucoma.     CaaeBof^ 
glaucainft  «implrx  which  prp^rnt  no  external  i^yniptoms  of  inflammatioD  are  Doij 
infrn<)Licntly  regarded  oh  uummeneiog  catanurl-,  and  Hid  patient«  are  put  ofT  ia ' 
pxpc-clittion  of  the  cataract's  becoming  ri[ie^  ao  that  they  delay  until  it  ta  toaj 
late  for  iridectomy. 

GlniirnniH  lias  tH'en  known  from  antiqnity.     Of  ronrsp,  it  is  only  the  inflam« 
matory  variety  thut  ban  Ik-cg   tliu«  kuuwn,  biuw  th«   nun-influnimalory  variety 
can  be  dJagnoeticutrd  by  the  <iphthiUmoM'ci|H'  alone.     Hence  this  Be<N>nd  variety 
and  the  other  kind»  of  blindn«.-»«,  thttt  arc  produwd  by  ditteascH  of  the  deeply 
ntiiatcd  mcmbruniti  uf  the  eye,  imd  that  bave  no  «xtcrnul  in&nifmtatioiui,  were 
]uin|wd  UigethiT  under  tli«  comm^'D  tuioie  of  atnauroNi«.     Inflamniatory  glau- 
coma was  UfliiuUy  regarded  a»  having  a  cunncction  with  gout,  and  was  hcDOe 
called  0[»ht1iatmia  artbridna.     Tht:  Hmt  to  rrrogniKP  the  tncrrns<>  in  teTitton  n* 
the  mtiMt  im|)ortiiut  »ymptom  of  glaiiiMinit   w^re  Mackenzie,  and  |>artirularly 
Vnn  QnLi'fe.     Hcioricb  MCiIIcr.  a  man  deMTving  the  greatcKt  praiw  in  all  tbat< 
relates  to  the  jjiiihologicml  )Ln«itouiy  of  the  eye,  wan  the  firnt  to  demonstrate  ana» 
tomic«lly  the  pressure  excavation  of  the  oplic  nerve  (ISStifi  »oon  nftvrward  il 
was  accurately  diagnosticated  in  the  op1ithalmo«cuplc  picture  by  Wetter  and 
Förster,     M«ckenzic,  starting  frum  Ihe  fact  of  Hie  incrratu^  of  tcmuon,  had  al* 
ready  atti^iopted  to  effecL  the  ciiru  of  glaiteuma  by  rcp-rilcd   puncture  uf  the 
cornL'n,  williout.  howtfccr,  obtaining  uny  lasting  retiult.     Such  a  retiuU  van  (irrt 
olttuiDcd  by  Von  (iraefo.  who,  in  ihu  year  1858,  employed  iridcctoioy  for  the 
Örst  time  in  ginuconiis  idtcr  having  found  it  t-flicacious  in  various  other  dlwa-va 
of  the  eye.     This  was  one  of  the  mo»t  pregnant  dijtcoveries  in  Ophthal mologr, 
acid  one  which  will  for  nil  time  rtrdouiid  to  the  glor)'  of  Von  Graefc.     We  hav«'^ 
oqIv  to  rcmnmber  that  fonnerly  every  caiie  of  glauMfma  inevitably  led  to  bUndoeM,  i 
and  tliat  now,  thankü  to  iridectomy,  the  majority  nf  glauconuitoiu  patients  can:] 
be  cured.     How  many  thouwind«  there  an?  who  formerly  woulil  have  been  forced! 
to  «ink  year  by  year  irrelrievably  into  the  night  of  blindoes«^  but  who  now  are 
saved  for  vUitm  through  Von  Oriefe'a  discovery  I 

With  reference  to  ercap^tMn  of  the  opiir  nnrf,  three  varieties  are  dlrtin-^ 
giiished— the  ]thy Biological,  the  atrophic,  and  the  glnucomat«JUH.     The  physiO' 
logirtii  amtratiim  (Klg.  117  A)  originatea  from  the  fact  that  the  bundles  of  Üben 
of  tlie  optic  nerve,  when  aepaniting  from  each  other  so  aa  to  curve  into  the 
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I,  du  so,  uot  in  Uie  ptaae  of  the  retiu«,  but  behind  it;  tlw  liuatDa  cribruM, 
liüwpver,  ia  in  it»  norm»!  silunllon.  Tin-  physiolvgical  excavation  U  alwvjFii 
(Mrtiol — i.e.,  cvrn  if  it  is  very  large  it  never  take)«  uji  the  entire  pii])illa,  l>ecftUM 
ä  ccrbÜD  K[»ce  close  to  itiv  e<l<;L'  of  the  paptlU  muHt  ulwaj-s  Ik;  iwrupiird  hy  the 
nemi  Bb«ni  which  uro  pmssing  over  into  the  retin«  (pajfe  12,  and  Kgc.  8.  9,  and 
lull).  The  lürvphit  ttrotnttiurt  {Fig.  117  Ri  i«  cuused  by  thi-  dixupiivnnuice  of 
the  ocrre  Olwr»  tlint  form  Ihu  papilla  of  llic  uptic  nerve  nod  lie  in  front  of  the 
Iwnina  cribrosa — tlie  lamina  cribtxisa  itself  remaining  in  plarc.  Tlic  atrophic 
excavation  i»  total — L  e,,  fjli-ni«!  over  the  entire  paptHo,  but  always  rcmitina 
shallow,  for  at  most  it  can  only  »Itaiu  a  depth  etguul  lu  Ihut  at  which  th«  Ituuina 
cribitHW  lit^  Itrhind  tlic  inner  »urface  of  the  retina.  In  Itie  atrophic  t-xcavuti'-n, 
the  papilla  ü  at  the  aam«  time  bleached  white  on  account  of  tliv  disiippeannce 
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Pi«.  IIT.-Tua  Turks  Kinim  ur  IIxcafatio»  or  the  Omi.'  Nutvt.    ScuuiATia. 

A,  nrmouKKU.  ExcAVATif»!  -FuDael^aprd,  panlal.  «-Ufa  Dormal  tanilaacrlbmu. 

B.  ATnurioc  EacAVKtiox  — Bowl-Bliaped.  total.  »1111  riMmiml  Uiniu«  cH'iruM. 

C  OuvnMUioi»  EXDAVATioH.— AmpHlllfann.  total.  witL  ttie  Jaiuln«  cn'broM  buliEvd  out  poit»- 
rtdrtj. 

of  the  nerve  fibers.  The  phy^iological  and  the  atrophic  cxcaratione  have  thia 
tn  common,  that  thr  lamina  cribrosa  n'mniiis  undisplaced ;  a»  the  lamina  crtbrtKa 
forao«  the  floor  of  the  ex<ATalion,  the  depth  of  the  latter  in  confined  within  nar- 
row Itmits.  Th«  ffhtiuomafaii»  f^vtvation  (Fif;.  llT  C)  is  di^tinpiished  from  the 
prfcefling  kinds,  alwjvc  all,  by  the  faci  ilmt  it  orijrinatfs  in  a  recession  of  the 
lamina  oribroHi;  it  can  hence  attain  ti  niiKti  niimt  C'C)ti>'ideniil>le  di-ptli  than  they, 
The  glaucoinatou»  excavation  comprises  the  entire  papilla,  which,  in  the  bfgin- 
ning,  still  kIiow»  the  red  coloration  of  health.  Ijiter  on,  the  nerve  hundlcH  are 
destroyed  by  atrophy,  »o  that  the  pnpiltn  becomi-M  white,  and  displnys  exposed 
upon  its  door  the  latoitu  cribroaa.  With  thia  i»  aaaociatcd  a  Rtill  further  incrcamt 
In  Ihc  cxcavalloD,  thu  dci>th  nf  which  \»  inere-a^ed  by  a  ftpaot^  e<]u«l  to  Ihe  thick- 
DCiw  nf  the  destroyed  pnpilla  of  the  optic  niifvo. 

Ttie  ophlhiilmi)M'oprr>iignA  di^rinj^uishin^  the  three  klndanf  excavation  are, 
therefore,  a.4  fotlown :  A  partial  cxcavuliun  \»  phy((ioh>^ical,  a  tolnl  <mc  in  |iatho- 
logical,  and  either  ntntpbic  or  Klancoroatous.  Thi-  atrophic  I'XCiivatiuu  ia  shal- 
low, and  the  papilla,  «t  the  same  time,  very  white.  The  Kluucomatou»  excava- 
tinn  may  be  »hallow  or  df'ep,  ncconlin^  or  it  ha«  cxisted  fur  a  lon;^r  or  shorter 
time.  In  a  shallow  glaucomatuwi  excavation  the  papilla  ii«  found  to  have  still 
a  K*^*^  ^*^~*  feature  which  difitinguiBhcs  it  from  the  atrophic  cxcavution. 
If  the  excavation  in  deep  and  total,  it  ran  only  t>e  a  Klaucnmntnu.4  one,  whatever 
color  the  |iapilla  may  havt*.  In  practice,  the  diHtinetion  Iwtwcon  tho  individual 
farm»  of  excavation  is  aonK'timea  very  UitHcult  to  make. 
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The  ephthalmoaeopie picture  of  a  i^UaroiUKtnus  exmvation  of  th«  uptlc  aem 
•iliowa  ttii?  papilla  to  be  paler,  and.  in  advanced  case«,  blui«h  or  grcfniith  whitr 
A  itliadow  1»  Keen  rutiiun^  ulon^  tbu  tnurnf-in,  while  tlio  center  of  lh«>  cxcaratioa 
i«  the  |iitrt  lightest  in  hue.  On  the  floor  of  the  «xcavatioo  ma;  be  rucognixed 
Ihf  gray  dot  murk«  of  the  lamina  cribrosa  (Fig.  110  A,  /).  The  voasels  do  not 
emerge  iil  the  center,  but,  fur  the  muttt  purl,  cl use  to  the  inner  mnrif'ia  of  the 
pHpilln.  At  the  spot  where  t^hey  \iig*  over  the  cdfve  of  the  jiujiilhi  to  git  to  tbr 
rolina  tbey  »how  a  bending,  or,  in  deep  cxc-avAtionR.  an  interruption,  of  tbeiT 
ooune.  If  the  edge  of  the  excuviiliim  is  overlinnf^in^,  the  HM-rniling  porr;irMi 
of  the  vessel  may  be  completely  couceuled  behind  i{,  k>  that  thv  btond-vowela 
arijiing  from  the  va^iculiir  entrancK  ceem  to  diuapjwiir  at  the  edge  of  tbe  papUlm 
to  emrr^  again  in  the  retina  ul  mome  other  s[Hit.  It  in  unly  in  (be  inverted 
image  that  the  cuiirse  i)f  the  vesAcl  can  l>e  »cRn  diHtJnctljr  in  il«  wlmle  e\teul  at 
once;  in  th«  crvct  image,  the  vosseU  on  the  papilla  and  tliose  in  the  retinit  are 
never  seen  elearlj  at  Ihe  same  time,  Hinre  tlu-y  He  at  dilTerent  depth»  and  hence 
have  a  different  rcfroeliun.  That  is,  if  the  luijuvlnietit  in  mad«  fur  ibii  rewaela 
in  the  retina  ll^g.  110  A,  a  and  r).  the  rcuschi  on  tbc  flour  of  the  excavation 
(fi)  look  quite  pale  anil  hazy,  and  vire  versa.  The  veaaels  in  the  excavation 
have,  aa  c^nmpored  nith  those  in  the  rtitina,  a  myopie  refraetiun,  and  hence,  to 
be  ttet-n  diatinctly,  require  a  correi-pondingly  Ktrong  concave  glass.  From  tha 
difference  in  refraction  between  the  margin  «tid  the  floor  of  the  excavation,  the 
depth  of  the  hitter  i-an  be  (^tininted  {mte  pn^  251,  aiid  by  re|ie«tird  measure- 
meat»  of  Ihi^  i>ort  we  can  determine  whether,  a«  time  goe«  on,  tbe  de|>th  of  (he 
excavation  is  increJiMng  nr  diminishing.  In  the  invented  image,  the  difference 
of  level  manifeHln  itself  only  by  imraLIiiclic  rÜHplaeemeut  (pa^*  3S).  The  cab 
tier  of  Ihe  artcriu»  is  contracted,  while  the  veins  arc  diittcnded  and  tortuous— 
in  fact,  Bometimos  there  ia  a  whole  convoluted  mass  of  vanciilar  loop«  lying  on 
the  flour  uf  the  exeavatinn.  Tliese  chiinges  i*i  vusfiilur  eatiber  are  ea.<jity  ac- 
counted for  by  ihe  action  w  liicli  the  imrreaw  uf  pn-sriuri*  exert«  ujion  the  veasel» 
of  ihft  vascular  entrance,  permitting  le.'W  blood  to  cuter  the  arteries  uf  tberetlna<  i 
and,  on  tlie  other  litind.  ohutnicting  the  outflow  of  blood  from  the  veins.  Tbe 
former,  iherftfore,  «re  filled  too  little,  the  latternrc  filled  too  much.  We  vexy 
often  obttervc  a  puliation  in  the  veins,  and  not  tnfre<fUently,  abo,  a  pulsation  in 
the  artertcH  within  tbe  papilla.  fPor  the  explanation  of  this,  «ee  pngc  13.) 
When  gUmeomatoufl  excavation  has  Ualvd  for  a  lung  time,  tbe  jiapilln  in  ujniallj 
found  to  Ije  fiurroundi-ci  by  a  white  or  yellowish  areola,  which  is  the  ejcprewioii' 
of  an  atrophy  rif  tlie  ehortoid  abgilt  the  pfLpilla  (halo  gliiucomatostia,  Fig.  US 
A,  ft).  The  reHt  of  the  fundu*  in  thv  later  Mago«  ofti-n  present«  a  tviwellated 
tpp<;anine<'  ( Fig.  1 10). 

The  condition  of  the  ntfht  i»  not  always  in  direct  proportion  to  the  depth 
of  the  excavation — in  fact,  it  is  not  the  n'rr-ssinn  of  the  lamina  eribroisi  as  such 
that  affect«  the  vlftinn,  but  tbe  atrophy  of  the  optic  nerve,  which,  though  pro- 
duced by  it,  docs  not  alwaya  by  any  mean»i  keep  pace  with  tbe  formation  of  the 
excavation,  Thu»  we  iiumetinies  f^ce  eaec«  with  deep  excavation  and  ycl  with 
Domul  Visual  aeiiity  and  a  lur^e  field  of  virion.  On  tbe  other  hand,  by  a  very 
conmderablc  incroane  in  pressure — a?  in  glaucoma  fnlminan» — the  night  may  be 
completely  extinguiubcd  within  a  few  hours  by  pfimlyRis  of  the  optic-nerve 
flbei«  without  there  being  any  exciivatimi  uf  the  optic  iieni'e,  becauae  the  time 
it  too  sliort  for  it  to  be  formed.  Accordingly,  in  forming  a  judgment  aa  to  th« 
acuity  of  vision,  we  muiit  be  guided  rather  by  the  color  of  tbe  papilla  and  the 
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oUIbcT  of  thr  rrtinnl  arU'riPH  than  hy  the  df^piti  of  tliP  excavatioo,  lllioe  IfelDpfay 
of  the  iirrvo  filtLTf  makct<  iL»ctf  known  miuiily  tlirou^li  tlie  pallur  of  the  papilla. 
The  cuiitrarlion  of  the  rUuai  ßtM  beginn  moM  frctjucntl;  od  ihe  aa«il  eij«, 
allhuu^h  %c  often  alwi  tiiul  other  form»  of  ponlraction  preHeiii.  ThuH,  »  content, 
trie  limitation  of  the  lit-ld  inav  uccur,  cMpccially  in  gluucomn  hiniplex;  and  at 
timti  then  touy  be  centra],  paracentral,  or  i>erjpherat  Kotumata. 

I.  Primary  Ulaucoua. 


82.  Primary  glaucomit,  also  called  simply  glaiuTorna,  sots  in  n-jth 
taryiug  symplomB.  If  the  pressure  riws  suddeoly  to  a  considerable 
heiglit,  inSammatory  sympcoms  are  excited  ;  on  tlie  contrary,  these 
avdiptomg  are  wuntiiig  when  the  increaso  in  tension  ilevulops  gradually 

^aud  kee[«  within  narrow  limits.     Accordingly,  an  inflammutory  and  a 
non-inflammatory  form  of  glaucoma  (glaucoma  inflanitiiatorinm  aoü 
glaaooniA  umplex)  are  distinguished. 
rai 


A.   fiiaucoma  Inflammatorium. 


Inflammatory  glaucoma  runs  a  typical  course,  eapecially  in  thr  acute 
cases  (glaucoma  inllammatorium  acutum),  which,  therefore,  vitl  be  first 
described.  In  the  courso  of  inflammatory  glaucoma  the  following 
atagea  arc  diet)nguii;hc<l : 

(I)  Staff«  of  Prot/rofiiM. — The  prodromal  stage,  which  in  most 
COMB  preoedea  the  inflammatory  attack,  is  characterized  flnti  of  all  by 
attaoka  of  obscuration  of  vi^ion.  The  potiont  declarer  that  during 
these  attacks  ho  does  not  see  as  well,  having  at  the  same  time  tbe  feel* 
ing  ne  if  there  was  a  cloud  or  Amoke  concealing  objects  from  him.  If 
there  is  a  light  in  the  room,  he  tH-cs  »  ring  aWut  it  haring  the  colors 
of  the  rainbow.  During  the  attack  there  is  frequently  a  feeling  of 
tension  in  the  eye,  or  a  dull  frontal  headache.  If  the  plty^ician  exam- 
ines tbe  eye  during  such  an  aLtiick,  \w.  IiuiIk  tin-  doriieu  a  little  dull  and 
diffusely  clouded,  like  glass  that  hav  \teeu  breathed  upon.  The  cloudi- 
ness is  greatest  at  the  ccDt«r,  smallest  at  the  periphery,  and,  on  account 
of  its  uniformity  of  distribution,  cäusph  considiTablc  diMturbanct'  of 
vision.  It  also  produces  the  appearance  of  a  colored  riug  about  a 
luminous  flame — an  appearance  similar  to  that  which,  for  instance,  we 
sec  when,  on  a  misty  winter  night,  we  look  through  the  frcwt-covered 
window  panes  at  a  gas  flame  in  tlie  street.  The  anterior  chamber  is 
somewhat  shallower  through  adrancement  of  the  iris  ^  the  pupil  is 
more  (lilat«il  than  usual  and  reacts  sluggishly  ;  the  tension  of  the  eye 
is  distinctly  increased.  i<'requently,  too,  slight  ciliary  injection  is 
present. 

Such  an  attack  ordinarily  lasta  several  lioura,  after  which  the  eye 
retnmB  once  more  completely  to  the  normal  condition,  both  as  regards 
it«  appearance  and  as  r^;ardB  its  function,    Tbe  attacks  at  first  make 
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thoir  ajijiearanne  ut  ^irntty  long  intervuls  (of  niuoths  or  weeks) ;  Inter 
on,  thoy  bwomc  constantly  moro  frequent.  Often  speciöc  cuiisea  for 
their  exiatenca  can  be  üemonstrated,  such  as  heart;  meals,  late  hours, 
emutional  oxciUiuicnt  {us  at  cai-d-pluriDg),  etc  In  many  ca^ea  the;  re- 
turn, ev'C'Q  witlioLit  catiHo,  periodically,  sometimes  even  every  daj^  so 
that  the  patient,  for  example,  declares  that  he  always  ijecs  through  a 
oluiid  in  thu  morning,  and  uoxuitieueiug  witlt  the  afternoon  begin«  to 
see  clearly,  or  vice  versa.  If  the  attacks  come  on  in  the  evening,  they 
always  cease  when  the  patient  falls  asleep;  even  in  the  daytime  an 
attack  may  be  cut  slmrt  hy  his  going  t4i  sleep. 

lu  the  intervals  between  the  prodronml  attacks  the  sight  of  the  eye 
is  normal;  hut  the  patient  complains  that,  to  see  near  by,  he  has  to 
employ  stronger  ami  Htrongor  glanjata — rapid  inereaÄe  of  presbyopia 
through  diminution  of  the  power  of  accommodation  (sec  £  lA'i). 

The  prodromal  stage  sümetimes  lasts  only  a  few  weeks,  sometime« 
is  protracted  over  months  or  even  year».  In  the  latter  cane,  the  eye 
gradually  undergoes  delinite  changes,  so  that  it  is  no  lunger  normal 
even  in  the  intervals  between  the  attacks.  The  eyeacquirc<s  externallj 
the  glaucomatous  aä])Pct,  and  an  excavation  likewise  forms  in  conse- 
quence of  the  oft-repoated  increase  of  pressure.  Consequently  the 
sight  itself  is  no  longer  perfect  even  during  the  time  in  which  no  at- 
tacks occur.  In  such  a  cast.«  we  cun  no  longer  speak  of  the  disease 
beiDg  in  the  prodromal  staj;e,  but  mnst  regard  it  as  being  now  a 
chronic  inflaniTnatcry  glaiictnna  into  which  the  prmlmmal  symptoms 
have  been  imperceptibly  transformed. 

{'i)  The  second  stage  is  that  *)(  glaucoitta  evolutum^  which  is  ush- 
ered in  by  an  atttich  of  acute  glauvoma.  This  sets  in  suddeoly,  after 
the  prodromal  stage  has  lasted  a  longer  or  shorter  time.  The  rause  (^ 
an  acute  attack — ia  case  such  a  cause  is  diw;ovcrable  at  all — is  like 
those  which  determine  the  prodromal  attacks,  ('hief  among  them  are 
to  be  mentioned  states  of  congestion  of  the  venous  system,  especially 
those  due  to  enfeeblement  of  the  heart's  action  ;  also  mental  emotions, 
particularly  those  of  a  depresHing  character;  and,  lastly,  dilatation  of 
the  pupils.  For  the  last-uamud  reason  a  drop  of  atropine  in  an  eye 
which  is  predisposed  to  glaucoma  may  oxcite  an  attack. 

The  acute  attack  manifests  itself  by  violent  pain  radiating  from  the 
eye  along  the  first  and  second  branches  of  the  trigeminus.  The  patient 
complains  of  pains  in  the  head,  the  ears,  and  the  teeth,  which  may 
reach  an  intolerable  pitch.  They  deprive  him  of  appetite  and  sleep; 
not  infrequently  vomiting  and  fever  likewise  set  in.  Simultaneously 
with  the  appearand!  of  tho  pain  the  visual  power  falls  rapidly  away, 
so  that  only  large  objects — such  as,  for  instance,  the  hand  moved  to 
and  fro  before  the  eye — can  be  recognized.  The  field  of  rision  is  con- 
siderably iiarroW'ßd,  and  mnstty  on  tho  nasal  side.  Objective  examin^j 
tion  shows  the  appearances  of  a  violent  ezterual  inllammatiou^-UKlet 
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of  the  lifJs,  and  (pdema  or  even  Chemosis  of  the  conjunctiva,  which  is 
^rcttU)'  cotigedted.    Tlie  injection,  ia  accordance  with  iupre-eiuiueiitly 
Itcoous  chnmcler,  has  h  diiaky-ret]  color.    The  cornea  is  punct«tel}' 
dott4?d,  baa  a  proiiotinccj  Huiokv  clonJineäet,  and  is  almost  or  qait«  jn- 
•cuttitive  to  touch.     The  anterior  chuntber  is  shallower,  the  iris  is  dis- 
Icoloml  and  narrowed.     Consequently,  the  pupil  is  dilated  ;  vor)'  often, 
itoo,  il  ia  oval  and  eccentriesilly  situated,  the  narrowing  of  the  iris 
FbeiDg  tbeu  paniouUrlj  great  in  special  sjwts — most  frequently  above. 
The  reacLiou  of  the  iris  is  abuHsIiwi.     From  the  pupil  we  getagrayish- 
green  rcQex.*    Ophthainiüscopic  eianiinutiou  is  impossible,  on  account 
of  Ibe  marked  cloudiness  of  the  cornea.    The  tension  of  the  eye  is  con- 
siderably elevatt'd. 

It  rnay  be  mhmi  that  tb(>  symptoms  of  the  acute  attack  are  the  same 
»those  tMlongiug  to  the  proUrumal  attack, except  that  they  are  much 
more  pronounced  and  are  aocoinpaniexl  by  inflammatory  symptoms 
(injection,  a<dema  of  the  lids  and  conjunctiva,  and  pain).  The  pro- 
dromal attacks  may  therefore  be  regarded  in  the  light  of  abortive 
«ttuuks  of  glaucoma,  wliich  retrocedo  before  they  have  developed  to 
their  full  height.  But  at  length  an  onset  of  this  sort  takes  place, 
that  rises  to  the  height  of  an  acute  attack,  and  after  tins  a  perfect  re- 
turn to  the  normal  is  no  longer  possible.  The  tension  now  remains 
permanently  elevated,  and  the  eye  retains  the  glaucomatous  aspect. 

The  eourge  of  the  attack  of  inflammatory  glancoma  is  that  after 
some  days  or  some  weeks — according  to  the  severity  of  the  attack — 
improvement,  or  even  an  apparent  cure,  sets  in.  After  some  days  the 
pain  diminishes  in  violence  and  aftttrward  disappears  altogether.  The 
eye  become»  free  from  discoloration,  t)ie  cornea  clears  up,  and  the  sight 
becomes  better  again.  If  the  sight  was  ««till  normal  before  the  attack, 
it  may  improve  to  such  an  extent  that  the  jiatient  can  still  read  and 
write;  bnt  the  more  the  sight  has  been  injnml  before  the  attack  by  a 
prodromal  stage  of  long  duration,  the  less  is  its  impro%'ement  after  the 
decline  of  the  atta<.-k.  We  may  say  in  general  that  after  an  attack  has 
passed  olT,  the  vision  never  again  readies  the  same  height  that  it  had 
before  this  occurred.  The  attack,  fnrthormore,  leaves  behind  it  ob- 
jective changes  in  the  eye,  that  give  at  the  first  glanoe  proof  of  tiie 
sort  of  disease  th;it  is  present  The  overdistention  of  the  anterior  ciliary 
reins  remains;  the  anterior  chamber  is  shallower  and  the  iris  ia  nar- 
rower, is  turned  to  a  slate-gray  color,  and  reacts  slnggishly  or  not  at 
all ;  the  tension  is  permanently  increased.  Wo  then  soy  that  the  eye 
exhibits  the  glaucomatous  aspect  (habitus  g1.iucomato«ii$i).  Ophthal- 
mosoopio  examination,  which  becomes  feasible  again  after  the  come« 

■  Il^n«»  Ihr  nnriie  "fnvi*n  CAturact "  (^rflnrt-  Slaetr).      In  (rrr*k.  »«-Brccii   ts 
Lcalkd  -fkuMtoi,  «hcnc«  glmimtna.    This  reflex,  however,  is  by  no  ti)^os  di^linelive 
'glauoouiB.    It  is  alwrvvü  foittxi  when  Ibe  pnpjl  is  dilBLl^d,  and  at  the  same  time 
I  weriia  are  not  completclf  transparent. 
»4 
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hu  cleared  up,  shows  at  the  optio-nerre  entranoe  the  si^na  of  hrpeni- 
mia,  wliicli  really  is  only  one  of  the  evi<if  iices  of  the  general  hyperwinia 
that  existed  during  the  iullammatory  attack.  The  excavatioD  of  the 
optic  nerve  is  not  present  directly  after  the  attack,  because  for  its  for- 
muLiun  i\inlv  &  lung  perltnl  of  increased  tension  is  reqnihite;  it  henoe 
docs  nut  develop  nniil  later  on.  It  is  unly  iii  those  cased  in  which  thcrt* 
haä  been  a  long^  preceding  stage  of  prodrome«  that  the  excavation  is 
]ire.<ient  during  the  attack.  After  tho  Huhsidence  of  the  attiwk  the  eye 
remains  ipni-Hccnt  lor  quite  a  lung  time,  and  the  palicnt  onlertAins  the 
liope  of  a  permanent  cure.  Then  a  new  attjtck  »els  in.  Tliis,  asfar 
a.t  inlliininiiadry  syniptfjms  and  jiain  ary  conrvniwcJ,  is  tntnuUy  less  in- 
tense limn  ihe  first,  hut  rcsiilla  in  a  still  furlln-r  nHliiction  of  the 
Bight.  Inasmuch  as  nev  atttLcks  now  constantly  follow  eaoh  other,  at 
shorter  or  long^t-r  intervals,  the  sight  at  lengtli  becornea  entirely  extinct 
The  disease  has  then  entered  upon  tlie 

(3)  Third  Btago,  that  of  ^/nMrwMfi  rt6Ä0/M/km.  The  eye  is  completely 
blind,  and  presents  the  following'  picture:  Contrasting  with  tho  por- 
cclainlike,  bhuah-whit«  sclera  arc  the  distended  anterior  ciliary  veins, 
which  unite  round  the  cornea  to  form  a  bluish-red  circle  of  dilated 
vessels.  Tlie  cornea  is  shining  and  transparent-,  but  insensitive;  the 
anterior  chamber  is  very  slinllow.  The  iris  is  reduced  to  a  narrow 
gray  marginal  band,  v^hich  in  places  is  almost  entirely  cone wiled  by 
the  limbus,  and.  which  at  its  pupillary  margin  is  encircled  bv  a  broB«! 
black  border.  The  dilated  aud  rigid  pupil  is  greenish,  or  of  a  dirty 
gray.     The  optic  disk  is  deftply  oxravaied,  the  eye  as  hard  as  stone. 

I^tor  on,  degenerntivo  ühangea  make  their  appearance  in  the  blind- 
ed eye,  which  are  designated  under  the  name  of  glaucomatous  degen- 
eratioa.  The  cornea  becomes  cloudy  and  covered  with  peculiar  glaaiy- 
looking  deposits.  Upon  tho  scleni  dark  ectatic  prominences— tnoat 
frequently  in  the  region  of  the  equator  (equatorial  staphylomata) — pro- 
sent  thL'm*clvea  to  view  ;  the  lens  becomes  cloudy  {Cataracta  glaucoma- 
tosa).  Although  the  eye  has  now  been  blind  for  a  long  time,  the  pa- 
tient still  constantly  believes  that  he  perceives  light, especially  under 
the  form  of  a  himinous  haxe,  which  on  some  days  is  more  pronounced, 
on  otlier  days  leas  ao.  These  stibjective  luminous  appearance«  for  a 
long  time  uphold  the  patient  in  the  belief  that  he  will  be  able  to  re- 
gain hi.^  sight.  Furthermore,  attacks  of  puin  keep  making  their  ap- 
pearance at  intervals  in  the  blinded  eye- 

Tiic  tiual  outcome  in  glaucoma  is  usually  atrophy  of  the  eyeball. 
After  the  eye  has  been  hanl  for  years  it  at  length  becomes  softer, 
srnjiller,  ami  atrophic.  In  other  <^a.ses,  ulcns  serpens  develops  with  |)erfo- 
ralion  and  consecutive  irido-cyclitis,  or  even  panophthalmitis,  tognlher 
with  phthisis  bnlbi.  Not  till  the  glanconmtous  eye  has  become  shriv- 
eled does  it  allow  its  unfortunate  posses-sor  tu  have  any  lasting  rest. 

The  courac  of  glaucoma  with  a  violent  attack  of  inäammation,  here 
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The  eharactrraf  fhf  pupil  hiis  n  very  ^(!at  infliicnoc  nn  Iho  phenomra«  of 
glauconui.  It«  cim  tract  ion  lias  u  fuvonibk-  vJlect.  umL-v  it  gvavrall;  dimtDtehe« 
the  tGOflioo  in  glaucimi»,  «hilc  diiatJitioti  oi  tlu'  pupil,  no  the  coDtrarr,  in- 
crcasea  the  ti'tisiuii.  llctice  miotit^H  have  tht*  iM>wi.'r  of  vultinf;  short  tho  pro- 
druiiul  stuckK,  and  of  amelioratiDg  the  »ymiitocu^  ovio  m  the  loäanmiatorj 
attack.  The  fiurt  that  the  prodrütual  attacks  caa  be  cut  »hört  ti3r  iW  paiicnt'a 
going  til  alcnp  ih  prubiiLlj'  uIhu  rcferublc  tu  thf  murki-il  oiintnietiun  which  the 
pu|)il  uiid<rr;^s  ID  sleep.  ilydriuticH,  on  the  contrary,  can  excite  an  iuaLm- 
mnlory  attack  in  an  eyi;  thnt  is  pro(lii(]ioM:d  to  it,  aud  ihm  not  only  dii'  jmiw- 
erTul  mvdriatit'.H,  like  alrupini-,  but  aUo  bomutrupiiw  »ml  evun  ouc4iini>.  We 
should  alwayti,  ilitrffore,  take  cure  that  then.-  is  no  »uhpicion  of  the  exixtenco 
of  glancoma,  before  niukiug  an  inNiilliitiun  of  a  mydrinilc  In  the  ease  of  an 
elÜLTly  man.  If.  however,  ive  have  hud  the  misfartunc  to  set  up  in  this  way  an 
attack  of  inflatninatory  glaucoma,  it  may  be  pO!«ihIe.  by  tbc  prompt  and  vacr- 
getic  iiuKllation  of  eserine,  to  cause  thu  attack  tu  diäiip(H-ar,  and  tliat  pt-rluip« 
{KTtnani'utly. 

It  is  a  fact  fretjucntty  otmen'ijcl  that  iridectomy,  doDO  in  a  gUucooialoUB  eye. 
may  give  ri««  to  nn  inflammatory  uttnck  in  the  second  eye,  if  it  la  already  pn- 
dlii]KMo<I  to  giniicomii.  NnvertheleKs,  it  ta  nut  the  «pcration  as  such,  hut  the 
awiociatcd  mental  and  phy»ivul  drpreseiuu  which,  as  ou  other  occasions,  mny 
here,  too,  excite  a  glaucomatoiu  attack.  The  opcnttlon  it«clf  is  not  needed  to 
pmdtice  Ihia  result.  Dne  day  a  hidy  nuiie  to  me  with  a  recent  inflnmnintory 
attack  in  both  cyei.  She  bud  o  fen  days  before  had  her  first  attack  of  glaucoma 
in  the  right  eye,  and  hod  consulted  I*rof.  .\r]t  tor  it.  When  he  explained  In 
hrr  IhiLt  an  upfnituiii  ve»»  iRcecsary,  »he  e.x{>erii-ncvd  such  a  viultnt  fright  thnt 
hIiu  \^\A  tin  inllaaiimatory  attack  in  the  aecond  eye  while  returmug  from  the  cun- 
flultulion  ill  her  oirriage.  Probably  there  arc  two  factors  that  act  together  in 
thfl  nuHs  of  gtnucoma  pn>ducfd  by  Wolent  emotion— the  disturbanc«  of  the  cir- 
culation  and  the  reflex  dilutatioti  of  the  pupil.  In  au  nperatiun  upon  a  glau- 
coinatou«  eye,  piloearpinc-  cir  escrine  may  be  instilled  into  the  eecond  eye  tu  pre* 
rent  the  outbreak  of  glaucotna  in  it ;  ev<>n  this  precautionary  meaaure,  howcnr, 
docs  not  afford  ciiinplete  Bocurity. 

Febrile  iliticn.<>cs  of  Tarioiu  sorts  may  Itkewi»  detcmiinp  an  nitack  of  glau- 
coma—« fact  that  ha»  been  obiserved  with  »pecial  fn-ijuency  in  influenza  epi- 
demics. 

In  the  amtf  inflammatory  attack  the  jkiitt  raiUates  from  the  eye  into  the  whole 
of  nn<i  sidu  uf  the  head,  bo  that  soinHiines  the  patients  are  not  for  a  motneot 
aware  that  the  pain  is  proceeding  from  the  eyi-,  but  complain  «imply  of  rioleot 
"rheumatic  "  hcndnche.  If  the  iittack  hoB  been  accompanied  by  oiarked  itwnll- 
»\\^  (if  the  lid*,  a  history  of  rrysipelivtmay  be.  given.  One  »hmild  not  allow  him- 
self to  bo  led  nrtray  by  »uch  dc-clurations  a»  thew,  but  should  form  hi«  decision 
in  accordance  wiih  the  results  of  the  objective  examination.  The  prind|>al  thing 
that  thi»  shnwt«  as  is  the  diill  nod  unifoniiU  cloudy  look  nf  the  cornea.  Some 
have  sii))po>ii'd.  C!^|)ecially  in  former  times,  ihnt  Ihix  cloudiEiei«  was  in  part  lo- 
cated alsn  in  the  aipienii.«  humor  and  in  rbc  ritreous.  Aa  to  the  cloudiueas  of 
the  vitreou«,  uo  proof  wimtever  of  it  hm  been  pres*>nteil.  An  argument  for  the 
existence  of  cloudiitess  in  the  aqueous  Is  the  fact  thnt  not  infrequently  after  it 
ha»  escaped  Sir  the  perfommnce  of  irideetomyi.  the  pupil  looks  blacker  than  be- 
fore. The  main  cIcHidincss,  hownvpr,  is  .silunteil  in  the  cornea.  Another  im- 
purtuiit  symptom  of  (jUucomii  is  the  dilatation  and  rigidity  of  tlie  pupil,  and  bi 
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this  ire  m«  guiirdcd  iigunsl   any  confusion  with  IritU  or  Irido-cyclitie,  since  in 
tbvae  dueaws  the  pupil  is  contract^-d. 

In  the  ätaffe  ^  gluummaUtu»  dtgtntrwtim  varioiid  cliaof^ce  aro  obsei^'ed  id  Ihe 

[ATMM.  (d)  Mo«t  frc4|ucntly  together  with  marknl  cloudiiicwt  of  the  corneal 
|uuvtichytnk  there  itn-  found  ^lt\)irii>iifi  or  liynlinc  df{wi»itK  iipnn  tlit-  surfncc  of 

Itlir  c:)niua.     (&)   Vcsk-lvH  ücvL-lop  u|mjd  tbu  corni'U,  uwioje  tu  tht>  fart  thnt  %\w. 

'epithelium,  «ilhrr  b}'  itwif  or  along  willi  the  newl}'  formed  di-podtd,  'm,  lifltd 
from  its  bml  bj  scroll»  esudtiliuL— kcreiitts  vuriiciilcsik  and  tiullosa  Cjia^t  1S2). 
(f)  ZoiiuUr  oparitj  of  tbe  roiuea  ([Kige  20Ö),  and  ('/>  iilciT»  of  the  cornt>a,  fni- 
quently  IcHdiog  to  p<>rf(>mtJoD  (pftgo  KM),  iro  obacrrod.  As  a  rcxutt  of  tlw  lat- 
ter, violent  hiL'tnorrliagcs  ma^  take  place  from  tbe  interior  of  the  eve,  or  severe 
IHiruleiit  iiillHninuiliuu  »iiceeeded  by  chrivetin^  uf  the  eyebull.  These  aifvetiuns 
of  (he  cornea,  m  various  in  character,  are  referable  in  [Kirt  to  the  alleralion  in 
nutrition  priNlueefl  by  thcdiKturlMinre  iti  the  lyntpliatiecirculntinit.  pArtly  to  the 

I  luralyfiia  of  tbe  mnival  nervifi,  manifested  in  the  rttniplete  inM'n.tiliveneK^  of  the 

JKurfacc  of  the  cornea  to  touch.     lu  coii«eijucuee  of  tJicse  changes,  the  cornea 

iliccomes  less  capable  of  rt.-»i»tin;u;  external  injuries. 

In  the  course  of  glauconiatou»  degeneniliün  the  \rn»  ulu  ayn  hecomeii  cloudy 
<ealaractn  gUiucomatosn).  Prom  thia  lenticular  cloudiucMi,  produced  by  llie 
glauctiniHlmitt  prficeM,  is  to  be  dtütingiii^^hed  thai  form  which  occura  only  as  an 
accident  in  the  glaucutnalnu»  eye,  and  wbirb  ih  desi^rnated  tla  Cataracta  in  nniln 
^laucomaloso.  Thux,  i^itnplc  M-uilc  i-ntamct,  tnitiniatic  cataivct,  etc.,  may  l>c 
prurnt  in  a  glAucoroatouN  e^e.  TIk  dü<tiiiction  between  Cataracta  glnucomu- 
toHLand  catAmcta  in  oculu  gliiudOTnalo^o  i«  made  by  ubtH-rving  the  appearance 
of  the  cataract  and  l)y  Ichliiig  tbe  viüinn.  Catamcta  glaucomatmut  io  dixtia- 
guiähed  by  ita  marked  diNlenlion.  it»  blulsh-wbiui  color,  and  tbe  vivfd  silky 
luster  of  it«  mrface,  while  calanicta  in  ociilo  glAncomatoHo  has  tbe  appcanmce 
OOfTQBpODding  to  itii  origin  and  ItHJiuture.  In  the  funutr  kind  uf  cataract  the  eye, 
■a  a  result  of  the  glaucomatous  jiroccM.  to  completely  blind,  and  hence  an  o]iera- 

'  tiuD  for  cataract  is  uaeles»  In  the  wconil  ca^,  if  tbr.-  glnncrma  i»  not  too  fnr 
adraneed,  such  a  degrre  of  at([ht  (jtereeplion  uf  liKbl)  may  btill  exist  as  prom* 
iBcaa  good  residi  fn»ni  the  exlruction  of  the  calarKcl.  The  exlractioo,  bow> 
•rer,  Hhould  in  no  ca*e  Iw  [wrformed  immcdiiilely ;  on  tbe  contrary,  the  in- 
croaae  of  ivnaioD  »hould  first  be  done  nwuy  with  by  an  iridectomy,  and  thi»  inay 
be  MioueedMl.  say  four  week»  liUer.  by  the  cutAmct  oiteratlon.  If  wc  Kbould  ox- 
trict  a  I«»,  without  taking  any  such  preliminary  precaution,  in  r.n  eye  nffected 
with  increase  of  tension,  we  would  run  the  risk  of  losing  the  ije  thiougb  severe 
inlra-ucubu*  fawniorrhage  (see  page  152). 


B.  Glaucoma  Simplex. 

83.  In  glaticuinn  siniplex  the  incrome  of  t«nsioti  set  in  rerj  gradu- 
ally, 8o  that  no  inflnmmatorv  phenomena  are  produced.  The  eye  eiüior 
Itfoks  qnitfi  normal  externally,  or  it  gives  evidence  of  the  lesion  atTccling 
it  in  the  greater  prominence  of  the  dieteudeil  anteri<»r  ciliary  veins,  and 
also  in  a  »otnewhat  dilated  and  sluggish  stale  of  the  pupil.  The  ten- 
reion  of  the  eye  ia  shown  by  pnl^wlion  to  be  elevated,  bnt  not  to  any  con- 
eidemble  degree.  Often  on  the  fir«tcxBniinulion  no  increai^t^of  tension 
it)  fuund  at  all;  it  is  not  until  we  exaoiinc  the  eye  repeatedly, and  e»- 
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pecialty  at  difforeot  tiroes  of  the  dnj,  that  we  laoeeed  m  demoiutnting^ 
that  the  ttioaioD  is  elsT&ted.  At  thcie  time«  a  lUgbt,  »tnokv  doodiocai 
of  the  cornea  is  also  Botnetimea  pn^ent,  such  tm  appertaiiu  to  the  pro- 
dnMnal  attacks  of  inflammatorr  glaucoma.  Fiuallr,  there  an  caaa  of 
glauDunia  gitoplex  in  which  the  t«iuioi)  is  nefer  foand  distinctlj  io- 
creaacd. 

In  considontion  of  the  fact  that  in  glaacoma  simplex  marki-«! 
external  s^'mptoms,  and  aometimeK,  indeed,  atij  nuuiifv«!  increase  of 
tcriBion  arc  wanting,  we  are  thrown  back  apoo  the  opfatbalmoGcopic 
examination  for  the  establishment  of  the  diagnoüa.  8uch  an  exami* 
nation  shows  the  presence  of  a  toul  excavation  of  the  optic  nefTe, 
the  depth  of  which  corresponds  to  the  daration  of  the  process, 

7*he  subjectiro  Bjmptoms  of  ghuicoma  simplex,  «ince  the  inflamma- 
tory attacks  and  the  pain  are  wonting,  consist  almost  exclusively  of  the 
disturbance  of  vision.  This  manifests  itself  by  gmdnal  diminution  of 
the  sight,  and  in  many  cases  also  by  transient  slightattacks  of  obsctm- 
tiou,  like  thoso  belonging  to  the  prodromal  stage  of  inflammatory  glau- 
coma. The  decrease  in  vision  expresses  itself  in  a  contraction  of  the 
field  of  Tision,  as  well  as  in  a  diminntion  of  the  central  visual  acuity. 
The  latter  often  develops  late,  when  the  Sold  of  vision  has  already  be- 
come very  small,  so  that  not  infretiiicuily  the  patients  are  still  in  a 
condition  to  read  or  carry  on  fine  work,  while  they  arc  scarcely  able  to 
go  about  any  longer  alone  (see  page  28).  Ilefore  this  point  \»  attained, 
generally  a  long  time  (even  many  years)  bos  elapsed,  inasranch  aa  the 
reduction  of  vision  takes  place  very  slowly  and  gradually.  For  this 
reason  the  i>atient  himHclf  often  does  not  become  aware  of  the  existence 
of  his  disease  unUI  lute.  The  blinded  eye  may  either  remain  always 
sound  externally,  or  those  inflammatory  attacks  which  arecharucterii^tic 
of  tnllammaUiry  ghiuciuna  may  occur — often,  indeed,  before  the  blind- 
nosa  has  become  complete.  Glaucoma  simplex,  accordingly,  not  infre- 
quently changes  into  inflammutory  glancomn- 

(iliiU(H>ni»  HiinpU'x  aln-ays  attacks  both  eyes.  Tn  contradistinction 
to  inflaniniatury  glancoina,  it  iiontctinics  occurs  in  young  people,  and 
attacks  men  as  frequently  as  women.  It  is  also  found  in  myopic  eyes, 
which  have  u  sort  of  immunity  against  intlummatory  glaucoma. 


HydrophthalmilB.— Ilydrophthnlmusia  adiseaseof  childhood.  Tlie 
eyt  is  of  unusual  size  (hence  called  buplithalmus,  ox  eye).  The  thin 
■ülera  is  bluish,  in  consequence  of  the  uveal  pigmentup|>oaring  through 
it;  Uifl  rnrtipn  is  larger  and  more  bulging  tlian  normal  (keratogloboa 
we  page  'iH),  ntid  either  clear  and  luAtroiiR  or,  as  in  inflammatorj 
glannomn.  (inll  and  diffusely  clouded.  The  anterior  cliamlMT  is  anu- 
Muolly  deep,  the  iris  is  tremulous,  and  the  papilla,  after  th« 
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iMtod  s  pretty  long  timo,  ir  deeply  excavated.  The  teusiou  of  the  eye 
ia  eoiuidt'nilily  iiit^ruascd. 

The  disease  niuy  come  to  a  stop  spontaneotisly,  or  may  continue 
until  it  pnxlucea  bliudiicas.  In  the  former  case,  the  increase  of  tension 
sliImiUcj  »(tor  a  lime;  the  enlargement  uf  the  eyeball  persists,  indeed, 
but  does  not  increase,  and  the  eye  retains  a  inodemte  amount  of  sight, 
the  degree  of  which  is  mainly  depeudeni  upon  the  condition  of  the 
»piic  nvrve.  In  the  second  case,  ttic  eulargen)ent  of  the  eye  keeps  on 
— sunirtimes  until  quite  extraordinary  dimetisions  are  attained — and  in 
the  mean  time  complete  blinduess  ensues. 

The  disease  is  either  congenital  or  derelops  in  the  first  years  of  in- 
fancy, and  generally  in  both  eyvs.  Heredity  phivs  an  im]>ortant  part 
in  its  production.  The  namre  of  the  diaea^'  has  not  yet  been  fully 
olearetl  up,  but  increase  of  t«ueion  i»  certainly  the  nio«t  important  factor 
in  it,  leadinf;.  on  the  one  hand,  to  the  enlargcmont  of  the  eye,  and,  on 
the  other  hand,  to  blindness  tliroiigh  excavation  of  the  optic  nerve. 
For  this  reason  hydrophthalmiis  is  al^o  called  the  glaucoma  of  child- 
hood. Its  difference  in  cxternul  uppcjirancc  from  the  glaucoma  of 
adults  is  accounted  for  in  the  main  by  the  physiological  properties  of 
die  ere  in  childhood.  The  oxt(>nsiLility  of  the  sclera  in  childhood 
renders  it  possible  for  the  heightciicd  pj-essnre  to  result  in  eulargt-mcnt 
of  the  eye  as  a  whole.  In  the  eye  of  the  adult,  hoiroTcr,  the  rigidity  of 
the  sclera  permits  of  its  expunAimi  through  increase  of  pressure  only  »t 
ito  weakest  spot — uauicly,  ul  the  lunuuu  cribrosa. 


fer 


Id  hydrophthitlmu»  thr  (>xpinn«ion  of  tli<>  tnemhnines  of  tlie  eye  u  due  to  ths 
that  U)  incTciucd  preaturv  t»  Hctiog  ujioii  tlii-ir  iiiDi*T  eurfuce.  Ilvncc  we 
comprehend  that  the  tftu  docs  ni>t  «tisrv  in  thi»^  enlargemeDt,  Kince  it  hiu  to 
hcu  tlie  |>n*-!<iUT  u|Nin  U»  exteniNl  »urfiicr.  Tlif  k-tiM,  tlu-rcfon-,  h  Hit:  only 
put  of  Dip  Iiy(lru|>Iillinltnic  eyelmll  that  retains  ils  nortiml  dirnciiMon» — in  fiirt, 
it  not  iufrequcnlljr  falls  behind  them,  llom-e  the  len*  i«  tno  RmaO  in  Miin[mri- 
Km  OTith  t)ie  Hurroundin);  pnrbi.  nnd  th(>  s|i(ic-(t  bt-tWL-fu  the  ninrviii  uf  tlii.'  Wns 
and  tbr  rilinry  {iriK'i'-'Lscs  ke«'|H  f^ctwinff  liir^vr  und  larger.  Tliuti  the  zoriulf  at 
Zinit  umlerKOes  sii  i-lmi^fution  which  Icjids  to  itfl  partial  atropliy.  Hence  Id 
hrdntjihlhalmiu  of  pfftlj  hiph  di-prre  we  always  Hod  (Kft'i'tivt'  tlxutiun  of  tlic 
It-nti  niniiiffsti-d  in  tmiuilmiitncM  nf  the  latter  ami  nf  (Im  iris  and  not  Infrf- 
qiK-iUl,v  iDiliiciiig  «iiliM.i]urnt  chaugva  t>f  |KndtJoii  (luxutlun)  of  the  loua,  with 
their  diMstrous  conscu'ieaces. 


TTw  nJation  of  glit^tomn  $impfex  to  j/tauroma  inttamntatorium  hiw  bL'on  the 
of  naaifold  disciuwion».  Since  fiflAuroniR  Himplex,  on  account  of  the 
I  of  Inflsmmstory  «ymptom«,  i«  entirely  different  «xtemslly  fn-»ni  gUu« 
jnnnnimnt'triiim,  it  vtn*  tint  rpcnsni»>d  an  glaucnnia  at  all  until  tlif  diK- 
covrry  of  llir  o)ilittiitliiti>M.-o]K.>.  Ewii  Viui  Gntefe  did  nut  orif^tuilty  place-  glau* 
cons  Klm]>lcx  under  the  head  of  plnucom»,  but  designated  it  as  nmauros]«  with 
axcavation  of  the  opUc  nerve.     Jiger  held  to  this  view  until  the  Inst,  looking 


376 


DISEASES  üK  TUE   EYE. 


upon  gkuoama  simplex  us  an  uptic-nun-c  U-sioiiVui  gi-noris — a  "  glauromatoua' 
optic-nrrve  iK'ton.  At  the  preseiil  lime,  however.  Iho  majority  of  Dphlhalniolu- 
f{ict«  place  glaucoma  simplex  utnlcr  the  liend  of  ^'liuicomii  pn>|M-r,  »iiice  H  tiM 
ill  coniuton  with  it  itH  most  esavutial  »ymplom,  tliv  iiicnnf^c  in  tFOsion.  Tlie 
inltrrcQaiK-ctiua  uf  siiiiplu  und  iuäaramatory  ^flaticoiuH  la  also  pruviil  by  tl>e 
numerous  ititvrmcdiaCv  vurii-tii-K  wliic-li  fonu  a  cuntiDUuiu  trunsltiuD  from  nimple 
to  tti  flam  tust  ory  glftiiconiA,  mt  that  no  tthiirp  line  of  distinction  ran  be  dravu 
Iw^lwr-L-ii  the  twu. 

To  thcs«  trAiiMlion  fnmut  belong,  for  example,  the  cbms  nf  glaocnma  aim- 
pivx  witti  period i^üil  olmvunitiuii  ul  virion,  mid  wliirh  nre  ttci'onipnnird  by  tnin- 
Mvut  cloiiiiiiii'M  of  liir  corncn.  and  often  aUo  by  dull  hcsduclie.  Eveu  in  pure 
casc4  of  glaucoma  simplex,  h  coiistunt  headache  nometimeä  cxint^.  the  dejM-ml- 
enrc  of  -whieli  U]hhi  tJie  gluurunuituus  pruLtva»  is  pruvwl  by  tli«  fact  lluil  it  dis- 
appean  after  iriilectoniy.  A  glaucoma  simplex,  later  on  in  it«  courw,  ofli^D 
passes  iiHo  acute  or  cbrouic  iuflamaialory  glaucoma,  nod  onses  also  not  Infre- 
ipiently  occur  in  trhieh,  tiftcr  itiflammiUory  glaunrma  hika  dcvcio[K-d  in  the  eye 
tirst  affected.  gliLucomft  simplex  is  present  in  the  one  which  i»  aflecied  afterwajd. 

The  interronneelion  o<f  the  tnu  forms  of  glnueoma,  shown  from  the  altove- 
uii-nliunrd  fact«,  iiat  Iki-h  doubted  berjuwe  in  nmuy  CB.*et*  fif  glnucom«  »implex 
no  evident  inrrca><o  of  tcn^iirtn  is  demon:«! rnblc.  In  lhc<<e  cit»vn  wc  muH  a^um« 
that  the  InminM  criltrii»ii  is  particularly  yielding,  *n  ihnt  it  t*  forred  Imrknard 
by  a  ]in.-r<«ure  whieh  ilitva  not  perceptibly  tit».-  alKive  tlie  normal  litiiit^.  Such 
cue»,  to  be  sure,  arc  not  always  clcarCy  dbtinguishablc  froDi  simple  atrophy  of 
the  optic  nervo  with  nniiMiMlly  r]ee]>  atrophic  excavation.  In  doubtful  case« 
tltti  tettting  of  the  color  jieroeption  may  furniiih  a  diagnotttir  guide.  In  atrophy 
of  the  optic  nerre,  color  hlindncj»  makes  ita  appearance  early,  while  in  glau- 
coou  the  ability  to  diatiuguiith  colora  is  n'tnincd  for  a  compantlvely  long  tinw. 


77teoriM  of  Glaaroma. 

84.  All  the  essential  symptums  of  gkueonia  can  be  accounted  for 
as  being  the  results  of  the  iucrease  in  presaiire.  The  recognition  of 
tliia  fact  hy  Mackenzie,  and  pnrlicularlj"  by  Von  Graefe,  was  the  most 
important  aiep  nmde  in  establiahing  iho  theory  of  glaucoma. 

The  elevated  intra-ocular  pregsure  baa,  as  its  6rst  result,  a  disturb- 
ance of  the  circulation  of  blood  in  the  eye,  the  essential  cbaractor  of 
which  is  that  of  a  vc7iom«  stasis.  The  heightened  tension,  that  is,  bring« 
about  a  compression  of  the  veins  in  the  interior  of  the  eye,  and  e«po- 
cially  in  the  vaaa  vorticosa,  which,  on  account  of  their  oblitjue  course 
through  the  Bcleni.  are  particularly  exposed  to  the  influence  of  liie  intra- 
ocular pressure.  The  blood  flowing  away  from  the  uvea  is  hence  com- 
pelled, in  great  part,  to  travel  through  the  niilei  ior  ciliary  veins ;  theae 
aro  consequently  dilated,  and,  in  old  cmsps  of  glnncomu,  form  a  dense 
venous  network  encircling  the  cornea.  In  glaneoraa  simplex  the  fvmp- 
toms  of  obstructed  circulation  are  confined  to  this  dilatation  of  the  on- 
terior  ciliary  veins  and  to  the  ophthalmoseopically  visible  distention  of 
the  retinal  veins.  Itut  in  inflammatory  glaucoma,  in  which  the  increat» 
in  tension  and  with  it  the  disturbance  of  circulation  set  in  auddenly« 
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induce  the  phenomena  of  inflammatory  eedema  in  the 
wmsdA  lfi!f  AS  thf  iiicarcfratioti  of  a  hernia,  for  examjile,  re^iulu  in  in- 
Rsmtnator)'  aHiviiia  of  llie  iucarcerutod  coils  of  intestine.  Inßumnmtorjr 
trdema  is  characterized  hy  byporaroiia  of  the  tigäuos  uiul  niiirked  swell- 
ing,due  to  their  serous  iiitiltnition,  while— in  contradistiurliim  toiOastio 
inflammaiion — cxudutea  and  Iho  adhesions  produced  by  them  are  wnnt- 
injf.  AccordiiiRly,  the  svniploma  of  »cute  infliiinniatory  ghiucoma.  so 
far  as  they  afTifi?l  tha  uvea,  fur  example,  differ  greatly  from  tlie  c-hniiml 
picture  of  an  iriilo-eychtis;  posterior  synochiae  aie  only  exrciitionally 
observed  in  it,  and  exudations  of  greater  degree,  such  as  hypo]>yon, 
pupillary  mombrauo,  ttc.,  »re  never  obäerved.  Thiü  abeencß  of  exiula- 
tioti,  in  spite  of  thti  violent  external  sympt^^unä  of  iunutiimtition,  is,  in 
fac^t,  just  the  characteristic  feature  of  inflammatory  a'doma.  Thia 
utdenia  finds  dilTermit  eJi:|ire>«ion  in  tho  dttTurent  poriioiis  of  the  oy«: 

1.  The  corneal  cluHfliftrmH  at  gtaiicotnu  ii4  an  uHleniH  of  the  cornea, 
as  has  been  prove«!  by  »natwraical  investigation.  From  this  can  be  un- 
derstood the  suddenness  of  development  of  the  cornful  cloudiness,  und 
alsn  the  promptnofts  of  its  recession  upon  rediietion  of  the  pre-sstire — 
e.  g.,  after  puncture  of  the  cornea,  or  iridectomy.  If  wc  were  dealing 
with  an  inflammatory  in- 
tilirution  of  tho  cornea — 
i.  t.,  with  a  keratitis — it 
coald  not  poflsibly  disap- 
poar  again  withtu  a  few 
hourft. 

3.  hißammatary  mdema 
of  the  \Tis  raanifeslü  itself 
mainly  by  discoloration 
and  by  the  obliteration  of 
the  details  of  its  structure. 
The  anterior  chamber  be- 
comes ilialtower,  because 
the  lens  is  pressed  forward, 
together  with  the  iria,  in 
consequence  of  the  eleva- 
tion of  pressure  in  the  tit- 
reous  chamU^r.  Add(^  to 
this  there  is  u  displacement 
forward  of  tht-  attju-hment  of  the  iris — that  is,  tho  pi-eatly  Rwollen  cili- 
ary processea  prew  iho  root  of  the  iris  forward,  so  that  it  is  applied  to 
the  most  anterior  portion  of  the  sclera  and  to  tho  margin  of  the  cornen 
(Fig.  118).  ConA^)näiu1y,  the  iris  ap[ieiirs  to  take  its  origin  farther 
forward  (Figs.  118  and  IIU).  Tli*»  ciliary  norvea  are  comprffssed  and 
pnmlyiptl  by  the  high  intra-oruliir  pressure ;  hence  the  insonsitivcncss 
of  the  eurnca  and  tho  pandysis  of  the  iris  (iridoplegia)  with  which  is 
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iHi    US'  -lull  *si»  CiUABY  BiinT  tv  KwTtvr  ittTLAMMA- 

lUMV  UI.AIVOK*.      MnjcliUbil  U  •   I. 

TliP  cfllArj-  procipiK.  r.  In  iv  BTrn'ly  «w .illrn  üi»t  li  t»i"ltrM 
Ih"  nvif  nf  tW  Irin  r.-irward  «ml  prrwc«  Ir  n|c«iiiM  Oit 
»ct^r*.  S,  an'J  tlw  ■■ortw«.  C  Thf  «imw  of  tlir  »nl«^ 
rliir  .-hnmhi-r.  wrhloh 'lUiuiilil  lie  »iim-wlial  tirliliMl 
iVMiMnm'it  i'jitiaI.  a.  ti  thiM  cltivi^l.  Ttir-  oiltnry  niii» 
dr  »h'nr»  tli»*jtrimi>iinc»-'1  ili-v"-l<ii>iii»'iil  i:)r  llie  ririti- 
tAr  niiwriibir  n^v-r«  iXntlBr'ft  punlnut,  ttbiiraciprtUhi 
of  ibe  hyp«rmt<truplc  eyo. 
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Sisocwtcd  dilatation  and  loss  of  rotkction  of  ihc  pnpiL.  The  dilatation 
afterward  iacrea^ea  id  conscqueuce  of  the  atrophy  of  the  iris,  that 
develop;»  as  a  ruault  of  the  pressure  exerted  upon  the  latter. 

3.  Tlio  rwlncsiä  and  clouded  appcarmico  of  the  (wipillu  of  the  optic 
ntrve  during  the  inflammatory  attuck  are  caused  by  livjiencinia  coni- 
bined  with  some  UKlenia;   the  excavution  which  BubsfKpißntly  takni 

place  is  the  direct  result  of 
the  elevation  of  pressure. 

4.  The  violent  pain  in 
intlumiimlory  gluucoiita  isex- 
oited  by  the  compression  of 
the  uxtreniply  uumcroiis  sen- 
sory nerves  of  the  ciliary  body 
and  the  iris. 

Thus  all  the  symptoms  of 
glaucoma  are  atrcoiinted  for 
by  the  one  fact  of  the  increase 
in  tension.  The  disturhance 
o/viyiv«.,  too,  is  the  result  of 
the  heightened  intra-m:nUr 
pressure,  vrliich  cuuhl-s  it  in 
tlilTorent  ways,  according  as 
vi-e  are  dealing  trith  in^ani* 
matory  glaucoma  or  glaucoma 
simplex.  In  inßammatory 
glaucoma  the  disturbance  of 
vision  is  brought  about  by — 
{a)  The  glancomatous 
opacity  of  the  corrifa,  which 
atTects  cliioÖy  central  vision, 
and  that,  too,  to  a  marked  de- 
gree, on  account  of  the  uni- 
formity of  its  diffusion. 
(Ä)  The  ischa^mia  of  the  retina,  due  to  the  wmprcssiou  of  the  retinal 
arteries,  by  which  is  caused  the  contraction  of  the  field  of  vision.  This 
compression  makes  itstdf  felt  first  in  those  sections  of  the  arterial  chan- 
nel in  which  the  blood  pretwum  is  lowest.  Hut,  since  the  blood  pres- 
sure in  the  vessels  is  less  the  farther  we  get  away  from  the  heart,  the 
termiual  expansions  of  the  arteries  lying  in  the  periphery  of  the  rt^tina 
are  first  affei'.ted  by  llie  comjiression.  Ueiiee  the  periphery  of  the  retina 
first  becomes  insensitive  to  light,  a  thing  which  manifests  itself  by  con- 
traction of  the  field  of  vision.  Moreover,  the  isoha?mia  does  not  be- 
come apparent  in  all  parts  of  tlie  retina  at  once  or  in  ecpmlly  high  de- 
gree. Since  the  pnpilla  of  the  optic  nerve,  and  with  it  the  point  of 
entrance  of  the  retinal  vessels,  lie  to  the  nasal  aide  of  the  posterior  polo 


rio.  Ita— mn  um  CtUANV  Hnnr  in  Old  iNTUnniA- 

Tlw  doited  Ucve  |tlvi>(t  tltr  niiilin(*  of  th«  {rio.  /,,  siut 
llie  dthUTl)nOy.'~i.lTi  thi-  normnl  ci»iilliii>n.  Thr 
riot  at  tbv  Irii  I»  a-lht-rvia  lo  ibv  «Lk-ra.  6',  and 
the  iiiriifo,  C.  wlivrcTcr  II  liim  \>fva  priiwu'^ 
«tinlnut  tlK'in  hf  ibi;  dlUi-v  IhhIj:.  The  >ltarh' 
mvM,  of  ilif  irii"  I«  hi-tic- <llii|iliti-«^  fnrmcd  ntnl 
\\nti  ill  rr<iiit  >if  »W-hl^mni'*  t-Anitl,  >.  Rn.  !<■<■.  \\w\ 
»InuKiir  111.-  «nirriiir  •■liAniljiT  i«  <ll9iplaii>d  (rum 
b  to  It  Wh'-ri'v.T  Uli-  in«  liim  Iipimiho  aiUiiTpnl, 
II  liiw  l)ri-ii  llimriiil  rliiMii;;ii  Alnijili)'.  M)  tJinL  In 
|i3Ai'i-s  i.  ft.r  f\ftit}ii!f  -  I«  <".iitiiist§  of  *i:ftrLVly 
tiny  I  til» If  morv  (Iihii  IIh- cilxiiri'iil  luj  .r,  l^x-n  tlie 
itv*  ]mf1l<ni  •>{  llie  IH«,  /.  Aji-iirfti'N  In  I'lHiMviiieitiM 
of  It«  ali'iijihY  (iitrri^nrr  Ihan  thi' riorninl  irlii,  /, 
ow«  Ih^  iiiii'tniin-  ii-i^rr.  ^,  lb'.-  tviirinl  {«vr  vf 
plj[[ii<-ni  iiiriiii  fiimnrrl  farthiT  than  itHiuil.  nnd 
Ih»  «pliliii'ti-r  fiiijiill«!. ji,  •.{•o  ahArc^  to  »imp  r:x- 
toiit  til  thin  (iri-r-i»n.  Tile  ciliitiT  Imdv,  on  liijc  lo 
i(>  havlai;  lnvuirii-  niriiplila.  InM  .iMpUu  ]R.-|»iTaiw1 
from  ihe  IriH.  ariil  In  ti\e\  moi«  mti  than  In  ih« 
nuniLHl  fiiiillUxti.  ■><•  Mini  II  U  ni>w  rfninvril  fuMn 
tbe  Irin  >iy  &  lininil  lut^iTa].  Tho  simphy  iklTi-4.ta 
bnili  Uli»  rMUry  miucli*,  m.  und  Itio  ctllnrjr  pm- 
ecu.):. 
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of  the  eye,  these  resafls  Imve  a  grenter  distance  to  travel  in  going  to  tb« 
irmpor»!  margin  of  the  retina  than  to  the  nasal  margin.  The  former 
U  tlierffote  first  afTeut^d  by  the  ischicniiu>  so  that  the  limitation  of  tho 
fiel<l  uf  vision  begins  giMicralty  at  lU  iia^ul  tiiurgiii. 

Bulb  the  opacity  of  the  cornea  and  the  acute  ischatmia  of  the  retina 
belong  solely  to  inflammatory  glaucoma,  and  it  is  they  which  are  the 
princifial  cause  of  the  very  great  reducliou  of  sight  during  the  acute 
attack  of  glaucoma.  They  are  of  transitory  nature,  disappearing  again 
aa  Uie  elevated  tension  abate«,  and  at  the  same  time  with  their  disap 
{H>amnce  an  improvement  of  tho  acuity  of  (,'ctitral  vision  and  an  eu- 
Jargemont  of  the  field  of  vision  set  in. 

(c)  In  the  third  ]>1a(>e,  the  acuity  of  vision  is  diminished  hy  direct 
prcsaure  upon  tho  optiu-nerve  tiberb  and  their  cunt^eqnent  atrophy — 
atrophy  which  takes  place  during  the  formation  of  the  glancomatoua 
excavation.  Tho  disorder  of  vieiou  thus  produc^od  is  permanent,  since 
the  utruphy  of  the  oplie-nervo  Übers  is  irreparable. 

In  (fltiucvma  aitMpleJT  the  two  är«t-named  factors  are  wanting.  Tho 
disorder  of  vision  is  here  caused  solely  by  the  exc-avutiun  and  äimultJt- 
Qeous  atrophy  nf  the  papilla  of  the  uptio  nerve. 

Explanation  of  the  Increase  of  Tension.—  Easy  as  it  is  to  dedoce  the 
»ymptunis  uf  glaiit-oma  from  the  eh-vuiion  of  tension,  it  is  quite  aa  dif- 
flpTitt  to  account  for  the  origin  of  the  latter,  and  thus  explain  the  w- 
Bmtial  nature  of  glancoma.  Of  the  many  Ihpories  which  hare  hitherto 
been  propounded  upnn  IhiH  sultjt'ct,  no  single  one  is  sutisfactory  in  every 
respect  Only  the  most  important  of  them  will  be  adduced  here,  and 
that  mainly  with  the  ohjent  of  showing  upon  what  circumstances  in- 
crease of  teii£iun  in  giMieml  depends. 

The  intm-ocular  pressure  is  determined  by  the  relation  between  tho 

internal  capacity  of  the  envelopes  of  the  eyeball  and  tlio  qimntity  of  its 

oontanta.     If  the  tatter  increaaee  or  the  fnrmer  diminishes,  the  prc«£uro 

•levated.    An  »Iteration  of  tho  intenial  capacity  oT  the  envelopes  of 

flyeball  can  not  be  hronglit  in  to  account  for  the  increaac  of  pres- 
sure, dinee  Uie  volume  of  the  envelopes  of  the  eyeball,  as  a  whole,  is  un- 
alterable. In  advanced  life,  to  be  sure,  t)ie  sclera  is  not  only  more  rigid, 
bat  also  a  little  contracted  ;  but  thn  diminution  in  volume  so  caused  is 
extremely  slight.  We  must,  therefore,  look  for  tho  cause  of  tlie  «leva- 
tion  of  tension  in  an  increaso  in  the  amount  of  the  content«  of  the  eye- 
ball, the  envelopes  of  the  eyeball  being  at  the  same  time  not  sußiciently 
elaatiu  to  adajtl  themselves  to  Iheir  increased  contents  without  marked 
heightening  of  the  presBoro.  Now  tho  amonnt  of  matter  contained  in 
the  erebflll  depends,  on  the  one  hand,  upon  the  quantity  of  octdar  fluids 
which  nro  ci>nfitant1y  being  ei'p.reted  by  the  bloo<I- vessels,  and,  on  the 
otlicr  liand,  njion  the  r|imntity  of  6iiid  which  leaves  the  eye  again 
thrntiph  the  Ivmph  psasages;  it  corresponds,  that  is,  to  the  relation  be- 
tween inflow  and  outflow,  between  secretion  and  excretion.    A  distarb- 
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anc6  of  this  relation  must  exist  for  a  permaneDt  increase  to  take  place 
ia  the  amount  of  matter  containe<]  In  the  eve-ball.  The  iuQow  may  be 
increaBoil  witliout  a  correspond  tug  iiicrenäe  of  Che  outflow,  or  the  ontflow 
may  be  diminished  without  a  correapondiiig  reduction  in  the  iuflow; 
and  increased  iiiäu;v  und  diitiiniähed  outflow  might  also  exist  simulta- 
ne uiisly. 

Most  uf  the  older  theories  of  glaucoma  were  based  upon  the  idea  of 
an  increase  of  the  inflow: 

(1)  Von  Graefe  assiinied  the  existence  of  an  increawd  excretion  of 
fluid  by  the  Tessela  of  tlio  chorioid  üü  h  result  uf  inflammation  of  tbc 
latter.  Since  the  oplithalnioücopic  nyraptoms  of  chorioiditis  are  gen* 
orally  »anting  in  glattconni,  Von  r»nu-fi?,  to  get  over  this  dilKculty.  an- 
8umed  the  existence  of  what  be  called  a  serous  chorioiditis,  the  nature 
of  which  was  supposed  to  consist  in  a  serous  traneudation  without  any 
coarser  anatomical  tibanges. 

{'i)  Dondcrs  lucribed  the  increased  secretion  on  the  part  of  thecho- 
rioid  to  the  influence  of  the  ciliary  uerves.  lie  looked  upon  glaucoma 
simplex  as  the  typical  form  of  gluucoma  because  it  was  not  com))IJcated. 
with  iuflammiuiun.  Hence  hp  could  not  consistently  look  for  the  cauM 
of  the  increaficd  oicretlon  of  fluid  in  an  inflammation  of  the  chorioid. 
Hathcr,  he  supposod  It  to  originate  in  an  irritutlon  of  the  chorioidal 
nerves,  as  a  sort  of  neurosis  of  secretion,  just  as,  for  example,  increased 
secretion  takes  place  in  glands  upon  irritation  of  certain  nerres. 

(3)  'Steltwtig  referred  the  elevutiou  of  t4>nslon  not  to  increased  ei- 
cretion  of  fluid,  bnt  directly  to  the  increase  of  blood  pressure  in  the 
ve«Mtls  of  the  interior  of  tlte  eye.  The  pressure  whinb  the  hhxMJ  exerta 
on  the  veitsci  wallit  is  transmitted  to  the  structures  adjacent — that  i», 
to  the  refracting  me<lia  (i>articular]y  the  vitreous),  on  the  one  hand,  and 
to  the  sclera,  on  thu  uthcr.  It  ihuK  furms  an  inipartaiit  item  of  the  total 
sum  constituting  the  irttriL-ocular  pressure,  so  that  it«  elevation  has  as 
its  direct  result  an  increase  in  the  ocular  tension  as  a  vbole.  The  in- 
terior vessels  that  come  under  consideration  In  this  ctninection  belong 
]»rincipally  to  the  uvea,  that  being  the  most  vnscular  portion  of  the  eye. 
Tlie  elevation  of  the  blood  pressure  in  the  vessels  of  this  port  is  there- 
fore, according  to  >^tcllwAg,  the  direct  cause  of  glaucoma.  It  nmkcs  iu 
appearance  in  consequence  of  obstructions  to  the  circulation,  which 
affect  mainly  the  region  of  the  vasa  vorticosa,  and  are  brought  about  by 
diminished  elasticity  and  by  Bbrinkage  of  the  sclera;  for  those  scctioaa 
of  tlie  vasa  vorticosa  which  pass  with  a  very  oblique  conrsc  throogh  the 
sclera  are  liable  to  compression  whenever  tlie  latter  shrinks. 

Against  these  theories  the  objection  must  bo  made,  primarily,  tbiit  an 
increase  in  the  inflow  or  an  over  distention  of  the  ve«sels  can  not  bj 
themselves  account  for  the  elevation  of  tension,  since,  if  the  conditions 
are  otherwise  nürmiil,  «n  increiiso  in  the  contents  of  the  eyeball  ia  im> 
mediately  com |)eQsu teil  for  by  the  increased  outflow.    If  a  few  drops  of 
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liquid  arc  injected  into  ii  licalthv  livin;;  pvp,  and  the  intra-oculnr  pres- 
sure is  thus  bcigbtcnnl,  it  returns  to  the  oormal  again  nftcr  a  short 
time,  since  a  correspondiii);]y  grL>atcr  ammint  of  liquid  floirs  off  throiif^h 
the  lymph  channels,  llonco,  to  account  for  the  oltivation  of  tontiion  we 
muat>  in  the  first  place,  look  for  some  obstruction  to  secretion,  by  which 
aa  increa»»!  amount  of  liquid  is  retained  in  the  eve. 

The  most  important  of  the  glaucoma  lheorii*s  that  are  bused  upon 
the  idea  of  a  diminution  in  the  outflow  of  liquids  is  that  of — 

(4)  Knifs  and  Weber.  Knies  had  alleniptcd  to  eiplain  the  increase 
of  tension  by  attributing  it  to  the  adhesion  between  the  root  of  the  iris 
and  the  sclorm,  the  existence  of  which  he  was  able  to  dcmonstrato  ana- 
tomically in  many  cnscs  of  glaucoma,  lie  assumed  that  this  adhesion 
is  produced  by  an  adhesive  iriflamtnation  that  takes  plaoe  in  the  tissues 
lining  the  sinna  of  the  anterior  chamber.  Weber,  almost  »imultaneonsly 
with  Knies,  discovered  ihe  alteration  that  occurs  in  the  sinus  of  the 
chamber,  and  perceived  that  the  cause  of  it  iras  the  swelling  of  the  cili- 
ary prwe&ses.  Owing  to  thi.s  ewelling  the  root  of  the  iria  is  pushed  for- 
wanl.  so  that  the  normal  »inus  disappears  (obliteration  of  the  sinus. 
Fig.  118);  and  the  iris  becomes  applied  to  the  inner  surface  of  the 
ligamcntam  pectinatnm,  and  compresses  its  loose  mcshwork  into  a  solid 
fibrous  ti^ue.  Thus  the  most  important  exit  for  the  ocular  fluids — 
that  which  leads  through  the  ligamentum  pot^linatum  into  Scblemm's 
canal  (aee  page  2tj'^) — ia  closed,  and  consequently  an  excess  of  Duid  is 
retained  in  the  eye. 

Such  a  retention  of  the  ocular  fluids,  however,  would  concern  main- 
ly the  aqueous,  and  we  should  lience  expect  the  anterior  chamber  to  be 
deeper,  where««,  on  the  contrary,  in  glaucoma  it  is  shallower.  This 
Prieatley  Smith  accounts  for  in  the  following  way:  The  lyraph  that  is 
pi>urpd  out  into  the  vitreou»  from  the  ciliary  body  and  the  chorioid 
makes  its  way,  like  the  aqueous,  mainly  through  the  anterior  chamber 
and  the  ligamentum  pectinatum.  To  do  this  it  muKt  first  get  into  the 
posterior  chamber  by  passing  through  the  circumlental  space,  which 
separates  the  ciliary  prooeaaea  from  the  border  of  the  lens  and  across 
which  the  sonuU  stretches.  Now  this  space  is  contracted  in  eye«  af- 
fected vith  glaacoma.  Prwetley  Smith  ma  the  first  to  show  that  after 
the  growth  of  the  body  ai  a  whole  has  been  rompleted  the  lens  keeps 
on  enlarging,  so  that  in  the  sixty-fifth  year  of  life  it  is  a  third  larger  on 
the  average  than  in  the  twenty-fifth  year.  Consequently,  the  distaaca 
between  the  border  of  the  leas  and  the  ciliary  processes  grows  atnaller 
with  iDcreasirig  ag&  Bat  the  contraction  that  this  circumlental  space 
undergoe«  t«  specially  great  when  growth  of  the  leu  take«  place  in  eye« 
that  are  iDlriDncaliy  of  «mall  dimencidiu.  Aod,  m  fact,  Priestley 
Smith  ha«  prored  by  onmenras  mea«aremeiita  that  eres  affected  with 
gUncoou  an  «MDevhat  inferior  in  sixe  to  th*  ftTengc  of  noraul  ^ea. 
Conaeqneotlyi  tbe  pwdayitioB  of  ao  eye  to  gbaooimi  wooM  oouMt 
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in  tliis,  that  the  eve  as  a  whole  is  smaller,  while  its  lens  U  of  a  8ia»~ 
cqiialiDg  or  even  »iirpasaing  the  nüritiiU,  ami  grt>ws  with  increusing  age 
to  such  an  extent  that  it  gets  to  be  too  big  for  the  eye.  The  predi«- 
])ositJon  of  hypormotroptc  o>e«  to  glaucoma  would  dttjienil  ujhu)  the 
fact  that  such  eyes  are  mther  smaller  than  uatial,  and  at  the  same  time 
have  a  speoiftM.T  developed  ciliary  body  (see  g  144  and  Fig.  22."»),  so  that 
the  circunilental  space  is  coniparalively  narro«*.  Tlie  contnu>tion  uf 
this  apace  hinders  the  outflow  of  lyniph  frotu  the  vitreous  into  Ibe 
posterior  chamber,  tlencc  the  vitreoua  increases  in  volume  and  pushM 
(ho  Icn»  and  filiary  procesaea  forward,  so  that  tlio  aiiteriur  chaiiilxT  l>e- 
comes  shallower.  In  an  ejo  thus  proditiposed  a  venous  statin  wotdd 
iicoessarily  determine  an  attack  of  glaucoma,  since  the  ciliary  pro- 
cesses, owing  bo  the  ovenli-ttcntion  of  their  voitis,  would  swell  up  until 
they  came  in  contact  with  the  edge  of  the  lens,  and  would  jnlerruj>t 
completely  the  communication  between  the  vitreous  and  aqueous  cham- 
bers. The  ciliar)'  processes,  jammed  in  between  the  sclera  and  the  edge 
of  the  lens  and  pressed  forward  by  the  vitreous,  would  be  displaced 
anteriorly  and  [luali  the  root  of  the  iris  against  the  sclera. 

Even  these  theories  are  not  free  from  objections.     The  most  im- 
portant of  these  is  that  in  many  cases  of  glaucoma  aimptex,  and,  very 

rarely,  in  cast-s  of  iTinaniiHu> 
tory  glaucoma  also,  the  ante- 
rior chamber  is  deep  and  the 
apiiositioa  of  tlio  iris  to  the 
sclera  and  cornea  is  not  pres- 
ent at  all,  but,  on  the  con- 
trary, the  sinus  of  the  cham- 
ber presents  its  normal  rela- 
tions. So  far.  therefore,  no 
explanation  of  glaucoma  has 
yet  been  [iropoundwl  which 
is  satisfactory  in  every  re- 
spect. The  reason  for  this  is 
perhaps  to  be  found  in  the 
statement  that  all  cases  of 
primary  glancoma  probably 
do  not  develop  in  tlio  same  way,  so  that  one  explanation  could  not 
possibly  fit  all  cases.  And,  in  particular,  it  might  be  possible  that 
glancoma  simplex  and  iiiflaminaLory  glaucoma  would  have  to  be  re- 
ferred to  difTcrcnt  causes. 


Km».  1*0.  -litis  Axn  Ciu»h«  B-mt  ik  a  vkkt  Hvi*«« 
xvTHoi'ic  KvK  iH  LiLATATio»  or  THK  li-i'ii.  Mag. 
iriBril  b  <  1. 

The  \n»  U  Donlracto^  aiid  thirkem-d.  mi  timl  nl  n  II 
i.-onie*  Into  coivt*ct  with  ih"  iir»ieri-ir  »iirr«ci-  of 
tha  uurneA  ami  miK»  l>IT  Hit-  hIdhh  rroiii  rlK>  mt  of 
Ihn  »iil*rltir  i.'lifliiilnT.  Tin-  '-llinr.v  ImmIj-  Ih  timutU' 
ajlj  lArg«  :  ll)p  eiriaiinlniiiil  »im««!  narrow. 


Among  the  cnuses  that  di-lrrminc  Hti  attnck  of  ginucoma,  dUatatioo  of  the 

pupU  plavHBTi  impnrtiiiit  p:u-t.  In  dilntatiniiof  the  pupil  thv  iris,  in  proportii>o 
IS  it  dmiinl*hi'B  in  brciidth,  bcconaca  thicker,  and  if  thi«  proceM  occum  in  an  rye 
with  *  shallow  BDtcriur  cimmbL-r,  aa  tu  the  cose  in  cyea  prcdiflpoecd  to  glaucoma, 
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(^^^[(■niQff  L>f  lilt-  iriit  luay  cauw  closure  of  tbi>  itious  of  tli«  chamber.     Ac- 

'cordfogtoCziTUisk  it  is  oot  the  root  of  the  iri»  that  in  thi«  cas«  Is  pushed  fef^niost 

th«  mrnca,  fnr  the  root  of  the  iris  U  very  lliiii.     Hul  ilircrtli;  to  the  inner  side  of 

the  ruut  the  iri»  utlato»  its  full  thickuv»),  wi  that  ben  it«  anteriw  surliice  turns 

up  aod  pit»-«»  abroptlj  forward;  and  it 

b  thU  )KiJtit  ('I  in  Fig.  1*30)  that  in  th« 

ease  of  thickening  uf  the  iris  fln-t  eomoa 

Into  contact  with  tho  po«tcrior  surface 

«f  tlM  cornea.     In  this  wuy  the  «intu  is 

clmnl   off   MJ  as  to  furm  a  ring  shaped 

toe   »hich   Qo    luni^r  comiuuoicatea 

the   |H)»il«'rior  chamber.      In  th« 

and  iilso  in  the  [Nistcrinr  ehainber, 

tlw  prrwwint  rUet  and  (hen  foroen  the 

.  tuiiT  of  file  iDOAt  pfriplic'ral  )iortioD  of 

[ihe  iria,    the   root   proper,    aj{n[ii«t  the 

The  return  to  Dormal  conditione, 

■a  oecun  !a  the  caae  of  the  prcidm- 

ma)  attack«,  Czenazk.  accounts  fnr  upon 

lltv  iiup[H»iiti(>n  tliat  owiii^r  u>  tin-  in- 

emu«  of  tension  a  etute  of  irritation 

seta  in.    which  hy  reflex  action  muim 

contracttoD  of  the  pupil,  aa  tlial  the  iria 

i»  agUQ  drawn  away  from  the  cornea. 

But.  In  order  for  tliiit  to  take  place.  It 

.JK  netvnwr}-  tliat  tho  »iphinot^r  piipills 

[•Jiould  be  strong  ciiougli,  and,  nuireuver, 

[an  adhcdinn  muHt  hiive  formed  between 

fthc  iri>'  und  the  c-omca. 

AsATrtMT  or  Oi.ArroMA.— In  the 
9rnMt  the  caiuc  of  the  cUmdinem  is 
Koood  to  bo  (wiema.  The  moat  anterior 
of  the  laraellip  of  the  corneal  siTuuia  urc 
piuhed  apart  by  fluid :  bnt  the  Quid  i» 
{•speeially  npt  to  be  found  under  tho  funii 
uf  toiuute  dropH,  iK-tween  How  man's 
■nembrane  and  the  epilh(|ium,  and  «lao 
between  the  epithelial  cclU  theniHelvpa 
(Pig.  121).    Tbeae  cella  are  hencv  ptifhcd 

apart  and  lifted  up.  to  that  the  surface  of  the  coroea  becomes  slightly  iinereu 
and  dull,  often  lookinf^'  like  Ahiiffri*efi.      When  the  elrvalinn  of  Ihc  epithelium 
^KSxkea  place  orera  pretty  large  area,  »mull  rcsicloa  are  formed  upon  the  xurface 
^Bof  the  contca. 

^H        lo  the  aelertt  an  torrcaBc  in  density  has  iH-en  deRiODHtmted.  and  al.40  a  fatty 
^KdcgCDoration  of  the  Abert),  which  look  as  if  sprinkled  witli  inintite  drojx«  of  oil. 
^M       The  ajtuotu  U  more  albuminous,  and  coiigultt«-«  readily  in  th«  air  and  in 
^HbaideninK  tiuids. 

^H  Thi!  moot  important  chanf^c«  alTect  the  urea.  In  recent  inäamraatory  caara 
^^l  pTMenta  the  apjicnrances  of  inflammatory  tedcma— I.  e.,  Infiltratinn  with  an 
■baodaat,  readily  coagulable  liijiiid,  while  white  blood  corpu^clea  that  hnrc  cml- 


Pin.  f»I  — Onatrajki.  Rpmntuiii  ik  a  Cui  o» 
[x<-nKj4i  u»  TEiniiu}(.     HtunitlWil  aOP  ■  I. 

"ni*-  »iwinico  w«i  fiwm  *  rtur  In  nMeh  In- 
rrimM-iifti-riHtMii  wi  hi  nfirr  Irl'tiycrt-lltlA, 
C.  l>-«rt'Jn;li>  Ml«  ijf  tin*  fxriM'n  irf'ili  tlw 
(lAt  ntu-lri  lit  (tie  rrnrtit-a!  «tiriiiiM-Ii-a.  Ä. 
Dotrniiui'ii  nioiti  lira  IIP,  tdrnunh  »lilch  In 
two  ping-«!  (iiM*  ncrte  fltntiifiiU  art-  m-rti 
psBHliiir,  At  (III-  ntiti^r^ir  finlH  of  lh>-«4- 
nerve  OlAiiirui*  noil  nW<  «I  '-Ihtfr  Bpi>>* 
llwr*  «r»  -H-cti  lit-in-ifD  ilii-  tiibM-fl  of  the 
lowemvfj«  c>  IIii<)Hi'aI  .-rll»  if..fit  orlln) 
Uirht-roJnnKl  r.>im.l.-.J  kihk-v«.  «hldi  ?V||. 
rvuml  mrf  mlnutr  .ipii|ili-iJi(ir  IIquIiI.  Tli» 
llnraof  dlvMiin  t>-iwrrinhrt<K--t  >vltBKi« 
In  icrwr«!  f*i>n-vrrili-il  hy  liirhti-r  coinrrtl 
lliir*.  wblch  liidK-aii'  ilmt  ilir  (-HIr  •»>  to 
a  ivrtnln  rxt4-nl  pr'-«^-v1  n|>nrt  by  t\tM 
Amltbi-lr  iiila'n-iiuiKfii.iiin  )^ri>lipu  up.  I>n 
th«  'KIht  liniHl.  Hi»  tvIN  I't  tlip  iiiMdln 
l«yer  an-  lii.nlrrvri  tiv  lir-.Hit  dnrk  linr« 
wiiW4*f>t(öi:  xh-  iiiirrkii-tiMf  [t-ilb  of 
tliE«e.  thr  in-i-lftwlc  ii'll«.  In  thf  uiiprr- 
liidM  lüj'rre  th'Tc  an-  mimcriiiiit  ii-Ib  •!■ 
Inrm  h*  |iiiliihlll<tii  uf  fluiil.  In  ()k.>  i-vll 
1  tfahi  iliitd  oeciipie«  the  icrvNltT  tmrt  uf 
the  eell  bo<!jr.  m  thai  Iherell  Itifa-tT  U  rn- 
loriCfM  At  h  ibr  MTitMliv  waU  t>r  a  cvU 
that  «>iu>  mini  »Itfa  rtoM  has  falten  off. 
At  ['  llie  liqur'nt^  ennleat«  uf  a  c«ll  Kare 
tMvro  (-vAcuaied  chroucb  a  alviMlvr  opeD- 
lo(C,  0<»lnitlotlN!wuban)cailullH>upptr- 
moat  reJIa.  Ihe  nurfsc«  or  the  cplUwuum 
as  a  wbolc  (a  unerNi. 
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gnted  from  the  vcsaols  arv  prcKCnt  in  but  scnnCy  numbpfn;  but  wlint  strikes  noe 
most  of  «n  18  thf  inurki^cl  disltiotioo  of  tlie  venoiLt  vensi*!»,  in  (H>n.4ei)ueDC«  <if 
which  extniraMticmfl  of  blooi)  ar«  produced  in  rnany  Dpot«.  The  ciÜnry  pro- 
Cpsna-H  io  lurtimlur,  which  nf  »II  the  titnirturt-a  uf  ths  vyv  pciaoenB  thi-  mg»t  vein», 
arc  f^catly  »wolle.-»  Uirough  the  turgUlity  uud  diotoiitim)  of  thv  wmvI«,  utd  prvn 
the  ri>ot  of  the  iris  against  the-  sclera  and  the  cornea.  Thc»c  stxticturci  bcDOae 
agglutinated,  tto  ihnt  ih«  periphery  of  ctie  iri.s  rcninin^  pi^rmanentty  co&ncrtrcl 
with  the  Hcli^ra  and  carofu  Ipi-riphvrul  anterior  «yiii-cUiu),  and  c vud  wIicd  Inter  oa 
the  cili.iry  procew«»  retract  again  away  from  the  iri«  iFi^jt.  U'J).  Thin  rt-trac- 
lioTi  takes  piiiot'  ia  cuiisL'quvncc  of  Ihu  utn>p1iy  whii'ti,  nftc-r  tlii'ttulMidencc  of  the 
i-urly  itiilintiiiiatory  syniptoniH.  set«  in  in  all  purls  »if  the  uvea,  la  Ihf  ins,  th»- 
atrophy  finds  cxpnmsioD  Iii  it«  licomlng  narrower  F.nd  thinner.  Rij^id  connec- 
tive tissue,  friim  which  The  hU>fiid-V('s.w?l.'»  hare  for  the  nmsl  jMirt  dii^ppvaird, 
takfs  the  pliier  »[  thL-  di-lic-jU-  iivtwurk  of  anft»toiuui§in>;  evil».  Id  the  vesevb 
which  arc  xlill  present  the  walls  are  thickened,  and  the  lumen  is  thus  cot)trict«4 
or  even  entirely  rihlit^'rtit<'d  (I'lrich).  The  mujtculnrlumdlesof  the  »phinrterpu- 
pillie,  too,  Ix-rmDi-  atnipliied.  Tlie  jmrt  whicli  is  bwit  prew-Tved  is  the  retinal 
pijfment  Irtjer,  which,  hy  the  great  shrinking  of  the  anterior  layers  of  the  ir», 
in  drawn  coiitiniinlly  furtlK-r  äud  further  furward  uver  the  edge  of  the  pupil  (ec- 
trnpirm  nf  the  piifmcnt  layer;  Ktg.  I  U\  f.)  Hence,  in  looking  from  in  frunl  we 
Snd  the  mnrgin  of  the  pu[>iL  cncirctMl  by  an  uDcommonly  bruud  block  rim,  whk'b 
sometimes  envcrs  half  the  breiidth,  or  even  more,  of  the  surface  uf  the  iri».  Th« 
atrophy  attaius  it»  greate^'l  height  at  the  root  of  the  irii« — i.  e.,  at  that  part  which 
Is  adbercot  tu  the  sclera  and  cornea  (Fig.  UÖ,  &).  In  old  cams  nothin^j  of  tbe 
iris  is  left  in  this  spot  l>ut  the  retinal  pigment  layer  and  one  nr  two  of  the  largrr 
raMciilH.i  trunks.  Thtrse  remains  fit  the  irin  an*  intimately  adherent  to  the  wall 
of  the  eyeball ;  the  ligameatum  i>eclinatuiu  is  coudeueed  iuto  a  tough,  fihruus  tie- 
sue;  and,  finally,  even  BehlemTii'x  cunal  disuppcint. 

The  ciliary  body  diminisheK  in  sixe  thrnugh  atrophy,  so  that  it  drawa  away 
again  from  its  contact  with  the  irU,  and  afterward  become»  fiattcr  and  Hatter, 
until  at  length  it  warcely  forms  any  prnjei-tion  at  all  (Fig,  119,  f).  The  atro^jr 
affect«  the  ciliary  muscle  ns  well  as  the  ciliary  proccasBS.  In  the  churioid  tbe 
atrophy  Aadm  expretwion  in  the  obliteration  of  the  blood •rea.tela  and  th«  rarefac- 
tion of  the  pigment,  bo  thut  the  ehnrioi^)  in  finidly  in  jKtme  spots  redu(t<)  to  a 
thin,  trann]Ktn'iit  pelliele.  ThiH  sitrt  of  atrophy  uf  the  chonnid  lakes  plans 
above  all  in  the  neighborhood  of  the  papilla,  and  by  it  there  ia  formed  the 
halo  glauconmtosua  risible  with  the  ophtliulmo^cupc  {h.  Fig.  116  A).  The 
atrophy  al^u  reaches  a  high  degree  in  the  spots  where  the  vasa  Torticosa  [mu« 
fnim  the  chorioid  int«i  the  sclera.  The  chorioid  here  grows  fa^t  to  tbe  sclera, 
which  becomes  thiniic-il,  and.  together  with  tbe  chorioid,  Itulge»  out  to  form 
an  eqmitorial  staphyloma.  In  the  Tnsa  vurticoMi  tlienuiclves  i^  found  prolifer- 
ation of  the  TflM-ular  endothelium,  leading  to  contraction,  or  evvn  ubUteration, 
of  the  lutnen  of  the  reins  (fzcrmak  and  Birnlmeher). 

Al  the  i)/>(ir-nfrrr  fntniHfe  the  particularly  striking  feature  h  the  diaplare- 
mcDt  of  the  lamina  cribrosa.  This  is  condensed  by  the  coinprci^sioD  of  it«  lay- 
ers, and  is  dispLired  luirkward,  so  that  not  inrn-iiuently  it  even  get»  to  lie  be- 
hind the  outer  »iirfiicu  of  the  sclera  (Fig.  11(1  II.  f).  The  exeuration  of  tbe 
papilla  thus  produced  contains  upon  its  floor  atro]>hic  nerve  Ober»  aud  aUö  con- 
ucctirc  tissue  (Fig.  110  B.  h).  Lnrge  txcavalious  get  to  have  oviThanging 
e4gM  (become  ampulliform),  bccauMi  tbe  abort  canal  in  tbe  sclera,  wliicli  b 
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i«d  for  the  optic  nerve,  and  wliich  U  Uid  bare  by  tho  excavation,  i»  widvr 
hinti  thim  in  front  (wt'  Fig.  U  U).  Id  ninwNiurince  of  the  dufllruct ioit  of  tli« 
lii-ui  Iff  tlic  optic  Di>rve,  the  reltna  and  the  trunk  of  tb«  optic  Don-«  alito 
RlMt>hy;  tht*  latter becomeR  lliion'i.'r,  m  a  whole,  und  shun-ii  that  tin  connortivc- 
llnMip  tnberuln;  have   Im-l'u  enlarged  at   ihv  c.\[>eiiM.-  of  it»  uvrvr  älwrs  {Ki^;. 

iia  B,  H). 

Pr«cue  a«  in  our  infonnntloD  In  rt^gard  to  th«  aniilomical  changes  atkove 
deacribcd,  and  imny  othera,  too,  la  glaurama,  «re  must  be  corTPH|)onflinf{ljr 
«aUooa  in  the  iaterpnitalion  of  their  siguiflciince,  if  we  are  bent  upon  finding 
oat  th«  anatomical  cutue  of  gUucuuiK.  Mum  of  these  cliangee,  tf  not  nil,  are 
•imply  the  rvxull  of  tlic  incn-AHC  of  pn^sure — aa  l»,  without  any  doubt,  the  eaite 
■with  retard  to  the  atrophy  of  the  ti«ime  aud  the  excavation  of  the  optic  nerve. 
To  find  thoae  changes  which  precede  the  increase  of  tension  and  cati«c  it,  we 
•Iwuld  have  to  uzaunino  the  eye  in  thi;  earlicHt  tOiigea  of  glaucoma.  The  oppor- 
tunity fur  Diakiog  such  an  exaiiiinatiiin  ha»  hitherto  been  but  very  rarely  ofTen.fl 
us.  Indeed,  loost  of  the  glaucomatous  eye«  that  hare  been  examine«!  are  tliow 
which  have  been  rDUclented  in  the  «tage  of  glaucomn  ahi^olutum  because  they 
were  painful. 

Trttttment  of  Primary  Glaucoma. 

(a)   OCKHATIVE    TkCATSieN-T, 

SS.  Glancnnia  |io6fleO  for  an  incurable  rlisoase  until  Von  Graefe  dis- 
covered the  curative  actioo  of  iridoctomy.  Afterward  still  otlier  meth- 
ods of  operating  in  gitiucoma  were  devised,  none  of  which,  however, 
hare  been  able  to  displace  iridectomy. 

L  Iridtciomy^  the  technique  of  which  will  be  described  iu  the  sec- 
tion un  Operntioits  (g  155),  must  satisfy  certain  conditions,  if  it  is  to  be 
efticient  in  combating  gluticotna.  I^he  wound  tiliould  lie  in  the  sclcriL, 
not  in  the  cornea;  and  the  excision  of  ibe  iris  should  be  carried  to  the 
(biliary  margin,  and  bo  made  a«  broad  as  possible.  Incarccintion  of  the 
iris  in  the  wound  after  the  operation  aliould  be  avoided  by  careful  re- 
po«itiou.  If  possible,  the  iridectomy  is  made  upward,  eo  that  the  colo- 
boma  may  be  covered  by  the  upi^er  lid,  and  not  cause  trouble  through 
the  dazzling  due  to  irregular  refraction.  Itut  frequently  it  is  precisely 
in  the  upward  direction  that  the  iris  is  very  atrophic,  iu  which  cose  its 
cicision  in  not  only  ililücult,  but  iilso,  as  e.K[ierii>ti(!C  »hows,  is  lees  efli- 
cacioiis;  we  aro  then  compelled  to  choose  another  place  for  forming 
the  coloboma.  In  glaucoma  simplex  iridectomy  is  easily  performed, 
«bile  in  inflammatory  glaucoma  it  often  presents  considerable  difficul- 
ties on  account  of  the  clouilineas  of  the  cornea,  the  shallowness  of  the 
ailterior  chamber,  the  rottenne&s  of  the  iris,  and  also  on  account  of  ttie 
grvat  painfulnes«  of  the  parts. 

As  regards  the  time  for  perfnrmittg  the  operation^  it  is  best  to  oper- 
ate as  early  as  possible.  In  inHamtuatory  glaucoma  the  operation 
ahonld  be  done  in  the  prodromal  stage,  in  case  the  patient  can  make 
«p  hi»  mind  to  it.     If  be  wait  until  the  inflammatory  attack,  we  can 
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not  t«ll  lioff  serero  it  is  going  to  be,  and,  in  any  case,  we  operate  then 
under  U*äh  favoraWc  conditiuns.  Under  all  circnmglnnce«  tht  ojktuüod 
i&  demandc^d  lu  the  prodromal  stage  when  the  other  eje  is  already  ren- 
dered blind  b_v  glaucoma ;  in  this  ca»c,  too,  the  patient  will  more  md- 
ily  comprehend  the  neeossiiy  of  the  operation.  When  an  cyo  has  al- 
ready been  rendered  blind  by  glaucoma,  the  restoration  of  sight  is  uo 
longer  possible  by  an  o]>erution  ;  but  yet  one  is  often  perfurnuHl  to  re- 
lieve the  jMiinfuine^  of  the  eye,  or  to  prevent  the  ilevelopmeul  of  glau- 
comatous degeneration. 

In  glaucoma  simplex  it  is  not  a  qnentlon  of  interfering  within  a  few 
daya  or  weeks,  U6  is  often  t)ie  eitöe  in  inlhiinnittiory  glaucoma,  but  even 
here  the  operation  should  not  be  long  deferred ;  the  earlier  we  operate, 
the  hotter  resnlts  we  obtain. 

The  Bucce>f8  of  an  operation  In  respect  to  vision  can  be  estimated 
approximately  beforehand,  if  account  is  taken  of  what  morbid  changea 
can  and  what  can  not  be  removed  by  the  operation,  iridectomy  re- 
duces tho  inlm-ociilar  preissure  to  the  normal  amount.  By  it  the 
glaucomatous  cloudineüs  of  the  cornea  and  the  disturbance  of  virion 
produced  by  it,  as  well  a«  the  disturbance  of  vision  caused  by  the  com- 
pression of  the  retinal  vessels,  are  removed.  But  the  excavation  and 
the  atrophy  of  the  optic*nerve  ßbers  associated  with  it  either  do  not 
abate  at  all  or  do  so  in  but  very  slight  dogree,  so  that  the  disturbance 
of  sight,  so  far  as  it  is  dependent  upon  them,  jicrsiata.  From  these 
facta  is  deduced  tho  effect  of  iridectomy  in  tho  «eparato  forms  of  glau- 
coma: 

(fi)  In  inßamvtaiory  f/Utncomn  the  result  of  the  operation  in  recent 
acute  cose«  is  extremely  favorable.  'J'he  ]>ain  aecompauyiug  tho  glau- 
comatous attack  ceases  a  fow 'hours  after  the  operutioii,  tlie  corneA  in 
the  next  few  liours  or  days  becomea  clear  and  sensitive  once  more,  and 
the  other  iurtammatory  symptoms  likowiso  speedily  disappear.  The 
eight,  which  duritig  the  aitaek  wiw  vwry  much  reduced  through  the 
cloudiues«  of  tho  cornea  and  the  compression  of  the  retinal  veescis, 
increases  very  conniderably  after  the  disappearance  of  these  factors.  If 
it  was  still  nornml  before  the  attack,  it  becomes  almost  normal  again 
after  the  operation.  ISut  if  a  long  prodromal  stage  with  the  formation 
of  an  excavation  has  prcci-tled  the  attack,  both  the  acuity  of  direct  vision 
and  tho  visual  field  have  already  ceased  to  be  normal  some  time  before 
the  ftltAck,and  will  then  be  more  imperfect  siill  after  the  o|tcratinn.  We 
may  accordingly  put  it  down  as  a  rule  in  acute  inflammatory  glaucoma 
that  a  degree  of  sight  is  secured  by  iridectomy,  lehich  is  ftomewhat,  but  not 
tnuoht  ntnaller  than  it  va$  before  the  last  inflammatory  attack.  In  a  few 
caaes,  to  he  sure,  the  result  of  the  operation  is  not  bo  favorable,  since,  in 
Bpite  of  the  operations  being  correedy  iMjrformed,  the  increase  of  tetision 
keeps  up  or  fiots  in  again  anew.  In  those  cases  it  is  generally  pncsibl« 
to  attain  our  end  by  a  second  operation  (iridectomy  or  acloroCouiy). 
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Pinallj,  tberc  arc  cases  iti  wbicli,  iu  spite  of  all  attempts  at  operative 
interference,  complete  blinünesä  aupervenea.  These  unfuvorable  oaaes, 
biiwcrer,  are  rare  in  acute  glancoma;  ho  that,  as  a  rule,  one  may  count 
npon  a  good  result  for  tbe  opcratioD,an(l  one,  too,  which  is  lastiug. 

In  chronic  infbimmator}'  glaucoinA  in  determining  the  prognosis 
of  tlio  ojioration  we  must  ejttitnate  how  much  of  thu  disturbance  of 
vision  prewnt  is  to  be  charged  to  tbe  cloudiness  of  the  media,  and 
bow  mach  is  due  bo  the  excavation  and  atrophy  of  tho  papilla  of  the 
optic  nerve.  Tbe  former  portion  is  romove<l  by  tbe  operation,  the 
Initer  not 

(6)  In  glatteomn  simplex  tht  result  of  the  iridectomy  is  less  pro- 
Douncvd  and  also  Itiss  {lermanent  than  in  inflammatory  gluueoma.  Tbe 
nsual  dislurbaiice  in  tbe  variety  of  glaucoma  situplcx,  in  which  the 
liMdia  are  clear,  is  caused  solely  by  ihe  cbangos  in  tbe  papilla  of  the 
optic  nerve.  Since  the  operation  can  not  remove  these  changes,  it  is 
impossible  to  restore  by  means  of  it  the  normal  acuity  of  vision.  Tho 
operation  can  only  do  away  with  the  increase  in  tension,  and  thus  pat 
a  stop  to  tbe  progress  of  l\w  process;  it  aoconlingly  gives  greater  promise 
of  spermanentgood  result  the  more  pronounctnl  tbe  increase  iu  tension 
ia.  The  rule  is  that  the  sight  is  maintained  in  siatu  quo  by  the  opera- 
tion, or,  at  most,  is  slightly  improved.  In  many  cases  a  repetition  of 
tbe  operation  is  necessary  in  onler  to  obtuiu  even  this  result,  or  tho 
failure  of  sight  goes  on  unuhecktKl  inspitoof  tho  operation.  This  may 
evon  take  place  when,  in  consequence  of  the  iridectomy,  the  intra-octilar 
prmnre  has  become  permanently  normal  We  then  aasume  that  an 
atrophy  of  the  optic-nerve  hbers,  when  once  iniiiated,  ki-eps  on  pro 
gre«8ing  in  spite  of  the  reduction  of  the  intro-ocular  prc.fdure.  Particii- 
Urly  unfavorable  are  tboM  oasea  in  which  the  iridectomy  actually  exerts 
a  hod  pITfct  tipfin  the  eight,  the  latter  falling  away  very  nipidly  after  the 
operation,  so  that  blindness  sets  in  earlier  than  it  wuuli]  have  done  with- 
out the  iridectomy.  Sometimes  inflammatory  symptoms  aud  pain  make 
their  appearance  just  nftor  the  operation,  when  t)u-y  were  not  ]>resent 
before-  The  eye  feels  liard  directly  after  the  operation,  tho  anterior 
chamber  fails  to  re-form,  and  the  eye  becomes  blind  rapidly  and  with 
symptoms  of  vicilcnt  pnia.  These  cases,  which,  to  be  siirCf  aro  rare,  are 
known  as  glaucnma  malitjnum. 

Tbe  pro^osi*  of  iridectomy  in  glaucoma,  then,  ia  as  follows :  In  in> 
flam matorj glancoma  the  nperatiou  acts  favorably  upon  the  inflammation 
and  upon  the  eyesight,  and  its  good  results  are  permanent;  it  is  beuce 
Dnconditionally  indicated.  In  glaucoma  simplex  only  the  maintenance 
of  tbe  status  quo  is  to  be  counted  npon.  In  a  certain  nnmber  of  cases 
tbe  operation  is  unsuccessful  or  actually  diws  harm.  Nevertheless,  as 
without  an  operation  tbe  eye  will  certainly  grow  blind,  iridectomy  is  in* 
dioated  in  glaucoma  simplex  too — aa  soon  as  an  increase  of  tension  can 
bediatinctly  nudu  ouU     We  endeavor  to  {Kirfurm  tbe  iridectomy  as  early 
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as  possible,  for  the  more  aclTanced  the  dUt^aw  is,  Uie  more  unoeriuin  is 
the  result  of  the  ujK>nitiofi. 

The  reason  ichff  iridectomy  diminishes  the  tension  hu  so  far  Dot 
been  discovered,  since,  indeed^  the  cause  of  the  increase  of  tension  itivU 
is  still  unknown  to  us.  In  an  eye  the  tension  of  which  is  nonna],  the 
lattor  is  not  diminished  by  an  iridectomy  j  for  iiiätancc,  if  an  iridectomy 
is  made  on  account  of  an  opacity  of  the  cornea,  the  eye  doe«  not  there- 
lore  become  permanently  softer.  It  is  only  a  iHithulogically  heightened 
tension  that  iridectomy  reduces.  Of  the  many  reasons  that  hare  been 
given  for  this  action  in  reducing  tensiun,  one  only  will  be  here  adduced, 
becuiise  it  has  given  riise  to  a  new  oppralive  procedure.  De  Wecker 
was  the  first  to  express  the  opinion  that  in  iridectomy  the  eection  in  the 
sclera  was  uf  greater  importance  than  the  excision  of  the  iris.  He  con- 
sidered the  significHncc  of  the  scleral  incixion  to  He  in  the  fact  that  by 
means  of  it  a  cicatrix  was  introduced  into  tlie  sclera,  which  allowed  fluid 
to  Alter  through  it»  as  the  normal  sclera  does  not  do.  This  flltrattou 
cicatrix,  in  his  opinion^  alTordcd  a  sulisiitnte  for  the  obliterated  liga- 
nientum  pectinatum.  From  the  view  that  iiidcctomy  owes  its  efficacy 
to  the  soctiou  In  the  sclera,  sclerotomy  has  taken  its  origin. 

2.  Sclrrotomy  coiisiotä  in  making  in  the  sclera  an  incision,  which  is 
placed  as  far  as  possible  in  the  periphery  of  the  anterior  chamber,  and 
in  which  no  iris  is  excised  (for  the  technique,  see  ^  154).  There  is  no 
doubt  that  gclerotomy,  too,  which  for  a  lime  was  very  much  practiced, 
has  i>crmanently  cured  many  cases.  For  the  most  part,  hovercr,  the 
cure  has  not  been  dcünitive,  so  that  an  iridectomy  has  hud  to  be  re- 
sorted to  siibscpiently.  At  the  present  time,  therefore,  moat  operators 
perform  sclerotomy  only  in  those  cases  in  which  iridoctoray  can  not  V 
performed  for  technical  reasons,  or  in  which  in  spito  of  an  iridcctumy 
the  increase  of  tensiun  liiw  returned. 

3.  Enucleation  is  indicated  when  hu  eye  which  has  been  rendered 
|MirfceUy  blind  by  glaucoma  is  continually  painful,  and  an  iridectomy 
is  cither  impossible  of  perforninnce  on  technical  grounds  or  has  been 
already  performed  without  success.  In  this  case  enucleation  is  done 
simply  witli  the  object  of  relieving  the  pain,  and  may,  in  suitablo  cases, 
bo  replaced  by  opliyo-ciliary  neurotomy  (see  %  1C6). 


I 


(n)    HEDICINAL  TREATMENT. 

The  miotics,  oserine  and  jiilocArpine,  are  powerfnl  agents  in  eom- 
bating  increase  in  tcneiun.  TIkiv  act  only  when  the  iris  is  capable  ot 
contracting  satisfactorily  ;  hence,  in  old  cases  of  glaucoma  with  a  com- 
pletely atrophic  iris  they  are  nseless.  Their  action  ie  acconntod  for 
npon  the  Kupposition  that  by  the  cuutraction  of  the  pupil  the  iris  is 
stretched  in  a  radial  direction,  and  so  is  dniwn  away  from  the  «all 
of  the  eyeball  to  which  it  has  been  applied,  so  that  the  einns  of  the 
chamber  again  becomes  free.     Unfortunately,  the  effect  of  miotics  npob 
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tit«  oculsr  tension  is  not  lasting,  inumuch  as  it  runiahcs  with  the  ilia- 
■ppeantocc  of  ibe  miosis  The  miotius  can  not,  thercrorc,  cure  gluu- 
coina  permanontly,  and  thus  enable  us  to  dispense  witb  iridoctomjr; 
they  aro,  however,  valuable  auxiliary  reme^lies  in  the  treatment  of  glan- 
coma. 

In  the  prodromal  stage  of  glaucoma  miotics  are  oiuployed  to  cut 
short  the  prodromal  altaekji.  If  the  patient  Instills  a  iniutic  at  the 
eomniericenieitt  of  the  attack,  ihv  latter  comes  to  an  end  in  about  half 
iiu  hour.  Thus  we  cau  for  a  long  time  prevent  the  prodromal  attack 
from  rising  into  an  acute  inHammatory  attack.  Nerertholoaa,  we  tihnuld 
not  protract  the  priHlrnnml  stage  tn  this  way  until  excavation  of  the 
optic  nerve  witti  iK-rmaniMit  inipuirnjeut  of  sight  sets  in.  As  soon  oa 
this  threatens,  we  iiiiiät  prot^oed  to  iridectomy. 

lluring  theauute  inflattimatory  attack  aUa  miotics  reduce  eoraewbat 
^tbe  elevated  tension,  and  thus  ameliorate  the  pain  and  coniribute  to 
tlie  disappearance  of  the  glaucomiitous  cloudinpss  of  the  cornea.  In 
this  way  it  becomes  more  feasible  to  put  off  tho  operation  for  a  few 
day«,  if  circumstances  require  it.  Moreover,  tho  operation  is  rendered 
easier  of  performance,  Btucc  the  iris,  rery  narrow  before,  becomes  broader 
throogli  the  cimtniction  of  the  pupil. 

In  glaucoma  simplex  the  action  of  miotics  is  dubious,  and  the  more 
so  tho  less  pronounced  the  increase  of  tension  is. 

Tho  mydriatics  aro  as  prejudicial  in  glaucoma  as  the  miotics  are 
useful.  The  other  methods  of  medicinal  treatment  in  glaucoma,  which 
formerly  were  very  uumorouu,  are  now  obsolete.  Van  sbuuld  be  taken 
to  restrain  the  emotions  and  avoid  constipation. 

Fritlf^'^mj/  is  oft^n  difficult  ito  [lerfonn  in  influininntoir  f^lmiromn.  no  tlint 
Itü-  FXcisino  of  ihi;  iri»  dceü  not  »Iniij»^  turn  out  to  have  bi*L-ii  dune-  rorn*rtly. 
Luckily  it  is  preci>iely  in  indammstorj'  glimcomii  thst  wan  n  less  8UcceiU(fuIly 
pfrfonncd  Iridpctomt  is  asunlty  foI1uwt-d  by  thf  ffffct  desired.  Above  nil,  we 
must  sTüid  iojurinji  tho  miriide  of  the  1«»».  an  event  n-Iiich  n)i;;ht  ensily  ta\t- 
}KU  from  (be  Dorrown«!'!!  of  th«  iri»  nud  iiu-  »litiUownoM  of  thv  xDteriorchainber. 
Bnr;h  an  eye  would  be  «lroo«t  certainly  lust,  nincc  the  inju»d  letw  swells  up,  and 
tliuH  girus  rise  snew  to  inrn-nsB  uf  tuutsiuu. 

FsTomble  M  is  the  action  of  iridectomy  in  inflamm&tonr  glaucoma,  we 
ought  not  to  conceal  the  fact  that  in  niuny  case»  which  have  rcmniD«<l  for  year» 
aplHirrDtly  cured  f^intlfum  »ewrthtien  v/timaUiy  detetep».  This  tak<'8  place 
without  any  rcncn-al  of  iho  increase  of  teaäloa,  being  due  simply  to  a  gmdually 
idrandng  Atrophy  of  the  optic  nerve,  ji»t  aa  u  the  catte  Id  glaucnma  simplex. 
But  on  thii  oiitcotiio  rlot-s  not  unually  »tct  in  until  after  yean>  have  rItiiiM'd.  and 
ai>  furthrmorv  f^laucoma  is  a  disease  of  advancc<l  life,  most  of  the  patient» 
do  not  snrrire  to  ex^wrience  IhU  melancholy  ih^upI,  so  thnt  tn  f^Ptiend  the 
prognoaiti  »f  iridectomy  in  ioOiimmutory  gliiuctnua  luay  be  nj^ardv<d  as 
farorable. 

Iridectomy  tn  inflammatory  glaacoma  i«  UMially  /ollotuM  hy  htrmtrrrhnge 
iatu  the  anterior  chamlwr  und  int«  the  retina.  The  suddeo  dinünution  of  the 
pmvure,  the  fact  that  w«  are  wiwratbig  iu  u  very  hyitcrwrnic  eye,  aud  the  de- 
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gcaeratlon  of  t)ic  vc*sc)  walls  are  nil  accountable  for  tbis.  The  blood  in  the 
anterior  ctianilMT  U  i»onictim<f(  imcornmonly  Mow  in  tioing  abtiorbed.  becauw  th« 
oonnul  cbtiuiivl»  of  uutllow  an;  EtopjMtd  u|t.  The  retirtnl  httmorrhagcs  caa»  do 
special  harm,  cxwpt  «hc-n  one  of  them  hnpiHtoa  to  iovolre  the  regioo  of  tlte 
ytrllow  spot. 

On  account  of  the  great  tension  of  the  fijItiuc'oniatouH  eye.  the  edyem  ifftks 
ttound  aft«r  iridectomy  do  not  clone  up  an  well  tu  in  the  caite  of  other  iridecto- 
piies — c.  ji.,  tliuMc  lunilc-  for  optical  pu^po^•PH.  Heocr,  more  frequently  than  i» 
uthLTwiso  the  rjute,  we  get,  ioxtcad  of  direct  union  uf  the  ed}^  of  the  wnunil, 
healing  with  the  interjKuitioD  of  on  interstitial  tiiuuo,  as  a  consequeuce  of  which 
PCtasIs  of  the  cicatrix  or  cystoid  ciiTntriKntiun  in  reiidily  produced. 

In  glauaima  nimpUjr  ic  sometiiuva  hnpiietiH  that  iridectomy  luvs  for  ila  im- 
mi'difttu  rwsult  a  marked  reductioQ  in  the  niglit,  Thi»  \%  to  b«  apprehended 
wlieo  the  field  of  visioo  was  no  very  uiucb  coutrvted  hi-forc  the  ojicmtion  that 
itri  limits  at  one  »i>ot  reached  nearly  up  to  the  point  of  fixation.  Tlien  a  alight 
intu&Hunception  of  the  coudoea  of  the  visual  field  carries  theiD  beyood  the  point 
of  fixAtion,  so  that  ccntnd  vininn  it)  Inat.  Ilcnre  the  rule  ia  to  do  iridectomy  u 
eiirly  aa  pusslbLe,  while  the  ßi-ld  uf  vi»iou  'a  ittill  large. 

View«  differ  in  regard  to  the  efficacy  of  iridaiomy  in  glatteoma  »imj>la. 
Von  Graefc  i'«titnntcd  thi-  nnmber  of  definite  cure«  produced  by  the  opera- 
tion  at  rather  more  th»n  half  tJiecaHcn;  in  i>ne  quarter  of  the  coties  rcUpae« 
occurred,  which  wöa-  cured  oiily  by  a  aecoud  iridectomy,  while  in  llie  rest  of 
tlie  coses  blindness  gradually  set  in  in  spite  of  thu  operation.  Only  in  two  per 
cent  of  all  the  cases  did  the  ojierntion  have  actually  n  bad  effect.  Since  then 
reports  in  regnrd  to  the  nurativc  efTecIa  of  iridectomy  in  glaucoma  niniptex 
have  been  published  by  diüereut  author»,  hs  by  llirschbcrg,  Bulzer,  Netth>liip, 
Charles  Stedtnni»  Bull,  Cnieninfj,  *-U:.  Mo«  of  tlip>ie  Htutitiiics  prove,  m  har- 
mony with  the  »ftntemenl^  of  Von  iinu-tu,  that  in  about  half  the  casea  the  opera- 
tion hiiä  put  a  t«to[)  to  the  progre^^a  of  the  diN^ase.  Dr.  Laeka  baa  collected  my 
own  obwrvniioiiB  upon  this  point,  and  from  them  the  following  reaulta  have 
been  ohtftined:  Out.  nf  thirty-nine  cjutra,  iridectomy  had  a  favorable  ninilt  in 
nineteen —that  ijt,  in  about  one  half,  the  üght  eitlu-r  being  kept  stationary  or 
actually  improving;  but  in  twenty  cases  the  eyesight  failed  in  spile  of  the 
0|MTation,  cither  from  the  siibsotpient  rvApitearatic-e  of  Ihe  elevatiuu  of  lt-ni>inn, 
or  erea  without  thi»  taking  pluce.  The  value  of  ihetse  ^^tatiHtic»,  small  na  they 
are,  lies  in  the  fact  th.-«  only  ctti»es  that  had  been  under  observation  a  pretty 
long  time  were  accepted  in  making  them  up.  The  mean  periml  of  observattoD 
amniinted  to  five  years  in  the  nineteen  caMia  that  Were  Curodj  scvunil  uf  theM 
Ii.id  been  followed  np  for  more  than  ten  years. 

In  hi/*tn>/ifitfi'ihitii3i,  iridectomy  is  assneiflted  with  greater  danger  than  in  th« 
ginticomn  of  adults,  and  that  mainly  because  of  the  deft-i-tive  condition  of  the 
xonulu.  By  reason  of  this,  when,  after  the  escape  of  the  extremely  abundant 
nqnconsi,  th«  lens  i>i  drWt-u  forward,  rujiture  of  the  ztmula,  nnd  heuce  escape  of 
vilreouü  ttinnigh  the  wound,  mny  take  place.  Another  Bourcu  of  dani^ir  cun- 
flialu  ill  the  fact  that  we  are  dealing  with  children,  of  whom  quiet  behavior 
after  the  operation  i»  nut  to  be  expected.  Neverthelesa,  a  series  of  favorable 
resitlLa  have  been  recorded,  the  bydrophtbalmus  having  beta  arrested  by  the 
iridectomy. 
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II.  Skcondaby  GLAcrroiTA. 

86.  By  Reoondttry  glaiiooma  we  unrlersbtiiil  un  increase  of  tension 
which  appears  in  tho  cüurk  of  utiicr  diseases  of  tbe  eye,  and  as  a  con- 
•eqaence  o{  them.  Accordingly,  the  increase  of  teneioD  here  form«  tho 
complication  of  an  already  exinting  aiTection,  aUI)ou>;h,  all  t}ie  mme,  it 
tntaiU  tho  resulta  pecuHar  to  it«.'lf,  just  lu  in  the  ca»e  of  primary  glau- 
coma. If  it  is  aiHociated  with  inäammator}'  symptoms,  it  produces  in 
the  cornea,  the  iri«,  etc,  the  changes  l^elonging  to  inflammatory  glau- 
coma, lu  other  caacs  it  niunifusU  itself  merely  through  tho  increase 
in  tcnaioo  perceptible  to  the  touch,  and  also  throogh  (hu  pressure  exea- 
TBtioD  of  thu  Optio  nerve  with  the  dietarbaiicc  of  sight  that  is  cauBcd 
by  it — namely,  the  contraction  of  tho  viauat  Seid  and  the  diminution  in 
central  rieion.  Moroorcr,  its  termination  in  blindnc&s  and  in  degoner- 
ation  of  tho  eyeball  is  tho  same  as  in  primary  glaucoma. 

The  clinical  picture  of  secondary  glaucoma  raries  according  to  the 
disease  which  it  accom^mnies.  The  affections  of  the  eye  teaditig  to  iu- 
crease  of  tension  are  as  follows : 

1.  Eeiojiia  of  the  cornea  and  the  sclera.  Of  the  former,  it  is  above 
all  those  connected  with  incarceration  of  tho  iris — i.  e.«  the  staphylo- 
uiata — that  almost  noiversally  lead  to  secondary  glaucoma.  It  is  only 
the  exception  that  ectasias  without  incarc<?ration  of  the  iris,  such  us 
Icentectasift  ex  ulcere  or  kcratcctasia  after  pannus  or  after  keratitis  pa- 
renchymatosa,  give  rise  to  increase  of  tension.  Of  scleral  staphylomata, 
those  which  occur  after  rupture  of  the  solera  may  entail  increase  of 
tension,  and  so  also  may  the  eclaäia>  that  develop  after  scleritis.  Most 
ectasia?  of  the  stdera,  however,  are  the  result,  not  the  cause,  of  the  in- 
crease in  tension. 

2.  Inrarrfraiian  of  the  irtft  in  a  cicatrix  of  the  cornea  or  sclera,  and 
also  the  partial  appiisitiou  of  tho  iris  against  tho  posterior  surface  of 
the  cornea  may  lead  to  increase  of  tension  even  without  any  ectasis 
being  present.  In  this  way  a  part  of  the  cases  of  glaucoma  can  \m 
accounted  for  that  oc:ciir  aftur  an  operation  for  cataract. 

3.  Fistula  of  the  eornea,  if  it  closer  after  existing  a  long  time. 

4.  Irido-cyclitia,  especially  in  those  cases  in  which,  except  the  de- 
pmits  on  the  corneA,  no  exudates  worth  mentioning  a)-«  found.  The 
increase  of  tension  in  these  cases  is  often  only  transitory. 

5.  Seclusio  pufnlla,  whether  originating  in  adhesion  of  the  entire 
papillary  margin  to  the  capsule  of  the  lens  or  in  the  inclusion  of  tho 
former  in  a  cicatrix  of  the  comea.  Scclusio  pupillie  leails  to  the  accii- 
mulaiion  of  aqueous  in  the  posterior  chamber  and  to  consequent  pro- 
trusion of  the  iris,  which  is  acoompanied  by  increase  of  tension. 

5.  The  lena  becomes  a  cause  of  si-condary  glaucoma  in  two  ways — 
by  being  luxated  and  by  being  swollen.    All  forms  of  luxation  are  of 
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significance  in  thia  rcgiird ;  but  the  most  dangerous  casea  are  those  in 
which  the  lens  is  wedged  into  the  pupil  or  lies  wholly  in  the  autorior 
chamber.  Sudden  swuUing  of  the  loo«  after  injury  or  operation  may, 
likewise  cause  increase  of  tension,  especially  in  the  cnse  of  elderly  peo- 
ple, whose  sclcr»  nre  rigid,  lucrcaec  of  tcualon  also  oocara  at  times 
uft«r  cabiract  oilructioii. 

6.  Infra-ocuiar  ^umor«,  such  as  sarcomata  and  gliomato,  in  a  certain 
Btage  of  their  development  excite  the  sympt^niä  of  secondary  glancomi 

7.  Kannwrhnge»  into  the  retina  are  thccxprofiäioi)  of  changes  in  tbe^ 
vesselä  or  disturbances  of  circulation,  which  sometimes  lead  to  elern- 
tion  of  tension.    This  ia  most  frequently  the  case  in  old  people  wit 
arte r to- sclerosis  ;  the  elevation  hero  usually  makes  its  ap]>oaraucti  undci 
the  form  of  indammatory  glaucoma — glaucoma  hsmurrhagicum. 

S.  Chorioxtliita  and  myifpia  of  a  high  degree  oft«n  give  rise  to  an 
increase  of  tension  under  the  form  of  glaucoma  simplex. 

The  ireatment  of  secondary  gluucoma  must  above  all  endcaror  to 
romoTe  tbo  cause  lying  at  the  foundation  of  the  elevation  of  teiicion. 
For  itistimce,  in  socUisio  piipiUaj  the  communication  between  the  two 
oham1>ers  shoald  bo  restored  by  moans  of  an  iridectomy,  a  dislocated  or 
swollen  len8  should  be  removed,  if  possible,  und  so  on.  For  the  aym- 
tumatic  treatment  of  the  increase  of  tension  itself,  the  means  at  our 
command  are  paracentesis  of  the  cornea  and  iridectomy.  The  former 
diminisbe*  iho  proasnre  hy  caiising  pvarimtinn  of  the  aqueous,  but  does 
so  only  temporarily,  so  that  it  is  suited  simply  to  those  cases  in  which 
the  increase  in  tonsion  is  foreseeo  to  be  of  short  duration — e.  g..  in 
swelling  of  the  lens  and  in  irido-cyclitis.  Tlio  paracentesis  may  be 
repeated  sercral  times,  according  to  the  demands  of  the  case.  A  last- 
ing elevation  of  tension  can  be  combaifd  only  by  iridectomy.  Glau- 
coma hnmorrhogicum  gives  the  most  unfavorable  prognosis.  Uere  we 
can  not  count  with  certainty  npon  the  effect  of  the  iridectomy,  since 
aumetimea  the  latter  is  immcdiat^dy  sucreeiled  by  blindness  coming  on 
rapidly  and  with  violent  pain.  Eyes  which  contain  a  new  growth,  or 
which  are  both  blind  and  painful^  require  enucleation. 


DrsriNüTio.v  or  the  nmiA-ocn.AR  frebsfbe  ^hypotmy)  \f.  found  in  very 
(iivor;«'  iifIcction.s  of  ihe  eyeball.  It  is  ftlwajTi  a  sign  that  the  contents  of  th« 
«yetiall  li&ve  dimtnUhed  in  Tnliime.  IlRnc«  a  hi^h  (le;;rer  of  diniiiiutiuQ  of  ten* 
lion  is  observed  whi-n,  after  the  [»rforation  of  lhi>  crebalt,  cither  the  iu|uroiiii 
has  flowed  away  or  Che  Ions  or  vitreous  has  csrapcd.  This  may  tw  the  result  of 
an  injury  or  of  the  Bpontaneous  perforution  of  an  ulcer.  If  the  perforation  id 
huaÜDg  IvAvcs  a  SittuLa  or  a  cyntoid  cicatrix,  throuf*h  whicli  im|uc>ous  caotinually 
BKcii|)es,  the  Aoftoras  of  xX\t  ey«  may  pfrsJst  for  a  long  tune  («ren  many  yeara). 
After  the  use  of  n  tandfif^e  which  hiw  been  tno  tij^htly  applied,  we  find  the  eye 
softer  fin-  a  short  time,  bccftuite.  under  the  increased  prcit.-ure  duo  lo  (he  twndafrr, 
ao  mcrcaso  in  tbc  outflow  of  duidi)  from  the  eye  liu»  cukcD  place.     &o,  too,  Ibe 
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myv  bpoitmM  vtry  »oft  when  tbe  volume  uf  the  \ilreous  i»  diminiiifa«il  t>y  obriolc- 
io}t  of  crudAlv« — that  U.  In  those  ca*«»  in  which  atropliy  of  the  oj^ball  ocrur* 
■fifr  iri«lo-<!TrlitiR.  Hence  ■  jirogrvHsivd^r  inm-n^ing  <<uftn€««  of  the  c^-obsll  in 
thp  coune  uf  an  irido^yrlit»  It  ao  orniaou»  iivmji'toDi.  Slight  degrees  of  de- 
otvue  of  tonsioD  apcompanf  manj  cnoe«  of  inflnnimiitinn  of  the  cornra,  tioth 
MippuniliTe  and  DO[i-sup])uratirp,  amt  rIik)  occur  not  infri;i|m'ntl)~  nftrr  flight 
{■juries  (erodioDHj  of  the  c^ruea,  tti|>i.-cinlljr  [f  thtn»«  were  aBeociated  with  ft  cod* 
lusioD.  Of  the  affcctJoos  of  the  dut-p  part«,  dvtachmcnt  of  tbe  retioa  in  |iar- 
ticnlarly  u.<Mociuled  with  diniinutiou  of  tcnüiun.  Pinnllv,  »li^hl  dt-gnv«  of  thp 
bttor  A(«  found  in  paralyHis  of  the  sympathetic,  aod  alw)  after  the  inttilhition 
of  cocaine. 

Taaca  occur  which  are  known  aa  »phthiilvtatiuthteiH,  or  eswniiiil  phlhiRis,  in 
which  diminution  of  tuniiiun  appear»  »pootuni'Oiixlv,  without  kni)<iMi»tut<c.  The 
eye  niddonlj  become«  very  »oft,  Bmaller,  an<l  injerteil,  and  not  infn^iucctlv 
there  mm  marked  photophobia  ami  neiiralgir  pain  tuMoriuteii  with  thie  condition. 
This  state  of  tiling«  may  U»t  for  huunt  or  days,  when  it  gives  phice  to  tlie  nor- 
mal coDdition.  In  many  iiulaiiceH  auch  attacki  rpcur  at  inlcrvaU  (totennitting 
iqihthalnioiualacia).  Tlie  cftUMt  of  lhtt>  rure  discuse  in  tmuiy  caitra  reiiininn 
imlcnuwn;  in  other  canes  there  has  been  an  injury  preceding  it.  The  prognosis 
if  good,  a«  til«  ojiluhaluiouiaUcia  u«uftlljr  leave*  no  ill  le&ult«  behind. 


CHAPTER  Vlir. 
nisKASES  or  the  lkxs. 

Anatojiv. 

87.  The  len«  (crjstaUine  body,  Ion«  crystalliua)  lie«  between  th« 
iris  auA  vitreous,  imJ,  together  with  the  ztmiila,  divides  the  eye  into  s 
»niiillt^r  anterior  and  a  hirger  posterior  section — the  cavity  of  the  aque- 
ous and  the  cavity  of  the  ritreous.  It  is  a  traosparenl  and  colorlea 
Btructnre  of  If^ntictilar  shnp«,  the  anterior  surface  nf  w1ii(;}i  is  less,  the 
posterior  surface  more  curved.  lu  the  leu»  we  distinguish  an  anterior 
and  a  jmsterior  pole,  and  the  rounded  ed^,  or  equuior,  at  which  the 
anterior  and  posterior  surfaces  of  the  lens  cotne  together.  The  sajnltal 
diameter  (thickuess  of  the  lens)  amounts  in  the  adult  inau  to  five  rniUi- 
inetree,  the  äquatorial  diameter  to  nine  millimetres. 

The  lens  lies  within  tlie  circle  formed  by  the  ciliary  processes,  but 
in  such  ft  way  that  its  equator  ia  distant  about  one  half  millimetre  from 
the  apices  of  the  processea.  The  intorapacc  Iwtwcen  Iho  eitiarv  bo<iy 
and  the  i-(|uator  of  the  lens  is  called  the  cironmlental  space.  The  pos- 
terior surface  of  the  lens  Is  imbedded  in  the  fossa  patellaris  of  the 
vilreous.  The  leas  is  ki'i*t  in  position  by  the  suspensory  ligament,  or 
zonnla  ciliaris.* 

If  after  rupturing  the  Jtonula  we  take  the  lena  oot  of  the  eye,  wo  find 
it,  in  the  first  place,  in(;lo»H>d  in  a  Iranspan^nt  capsnie — the  capsule  nf 
the  lens.  If  after  removing  the  capsule  we  try  to  crtjsh  the  lens  of  an 
elderly  man  between  the  fingers,  the  softer  peripheral  masses  separate, 
while  the  hanltr  central  portion  roniains  uncriished  between  tlie  fingers. 
The  former  form  the  cortex,  the  latter  the  nucleus  of  the  leus  (ace  Kig. 
97,  r  and  ;t)-  These  are  distinguished  not  only  by  their  consistenc«, 
but  also  by  thflir  color.  The  cortex  is  colorless,  while  the  nucleus  has  a 
yellowish  or  bmwnish  hne.  The  nuclear  layers  owe  their  greater  con- 
sistency and  also  their  coloration  to  a  process  which  is  known  as  scle- 
rosis, and  which  consists  mainly  in  a  lo6.ä  of  water.  The  «clerosis  be- 
gins CTcn  in  childhood,  but  advances  so  slowly  tlvat  it  is  not  until  the 
age  of  twenty-five  that  a  distinct,  altlmugli  »till  small,  nncleus  is  pntt- 
ent.     Since  eclcrosisof  the  letks  fdiers  is  achangedue  to  advancingage., 
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affects  the  oldest  fibers — i.  e^  those  thnt  lie  in  the  center  of  the  lens 
-Gkl.  Ujr  a  continuous  progress  of  thu  «cleroKis  f  mm  Lhe  center  to  the 
periphery  of  the  Ions,  the  nucleus  fileadily  increi)Bi!S  in  aiKc  at»  the  yeiuv 
go  on,  and  the  conex  diminishes  in  hke  ]>roportion,  so  that  at  tcngtb, 
at  a  very  lulvanccd  age,  almost  tlie  entire  lun»  is  convt-rted  intunncleiig, 
or  is  «clerused.  There  are  nmny  individual  diffurwurcs  in  this  reysrd, 
80  that  persons  of  the  same  age  have  lentioulur  nuclei  of  different  size. 
The  size  of  the  nucleus  is  of  practical  importance  iu  the  operation  for 
cataract-. 

The  sclerosed  portion  of  the  lens  is  bard  and  rigid,  incapable  of 
changing  ita  shape.  Hence,  the  further  advanced  the  solercsis  of  the 
lens  is,  the  less  able  I»  the  latter  to  make  that  alternating  ciiange  in  its 
dupe  which  is  requisite  for  the  act  of  accomino<lation.  For  this  reason 
the  faculty  of  acoornmodation  diminishes  with  advancing  age  (pres- 

Ibyojjia;  see  ^  141). 
The  nucleus  reflects  more  light  than  the  non-scleroeed  part  of  the 
lens.  Hence,  the  pnpil  in  elderly  people,  a-hose  lens  has  a  large  nucleus, 
is  na  longer  of  such  a  pure  black  oh  in  youth.  It  gives  a  gray  or  gray- 
iah'greei)  reflex  (the  senile  reflex),  which  by  the  inexperienced  is  easily 
confntiuiietl  with  beginning  cataract. 

Histology  of  tllQ  L6D8.^ — The  lens  consitits  of  fibers  having  the  form 

I  of  long,  prismatic,  six-üitled  cords.    They  are  closely  applied  to  each 
otber^and  are  held  together  by  a  cement  sub- 
stance.   The  flbcra  begin  and  end  upon  the 
anterior  and  posterior  snrfaces  of  the  lens, 

I  along  lines  which  radiate  from  the  anterior 
and  posterior  poles  (Fig.  123).  Here  they 
form  a  Y-shaped  figure — the  etellate  figure  of 
the  lens — which  can  be  recognized  in  the  liv- 
ing eye  in  adults  by  means  uf  lateral  illu- 
mination. The  three  rays  of  the  stellate  fig- 
ure branch,  and  thus  divido  the  lens  into  a 
I  number  of  sectors  whoso  apices  meet  in  the 
region  of  the  anterior  and  posterior  poles  of 
the  Iciia.  ]n  pathological  cases— i.  o.,  in  opac- 
ity of  the  lenR— the  neotnrs  often  stand  ont 
very  distinctly.  Thu  libi^re  uf  the  nucleus  aro 
distinguished  from  those  of  the  cortex  by 
their  being  slenderer  and  having  edges  that, 
owing  to  the  shrinking  uf  the  fibers,  aro  finely  crenated.  The  transi- 
tion from  nucleus  to  cortex  is  quite  gradual,  no  sharp  line  of  distino- 
•  tion  existing  betwen^n  the  two. 
The  capsule  of  the  lens  (/,  Fig-  123)  is  a  homogeneous  racmbraae, 
which  '\h  thicker  upon  the  anterior  than  it  is  upon  the  posterior  surface 
of  the  lens.    The  anterior  capsule  of  the  lena  ie  further  distinguished  by 


FiQ.  1S3.— Stvlutb  rinraa  or 
TRI  Pdhtxiuok  HrnrATB  or 
TUB  Lm*.  DuwK  rmuM  a 
Lkkb  BARDKifEP  IN  MCujui'a 
Ft.rttti.    lUffntn«)!  S  M  I. 

Tnon  thp  poalMkir  pole  of  lli« 
iMW  ft  urt  tbrv*  prfniMT  r^JM, 
mm  of  whkh  in  tlm-rtril 
■Umlrht  Anw  Hir«nl ,  l  br  nthrr 
two  tnwkRl  Ami  upwArd  aiM 
uuttr«rdklidup<rftnl.  Tbcp*- 
dlTljU!  Into  Iht^r  hnuirhrs  »a 
Dear  tlt^lrortrfD.  Id  tills  «ftac. 
tbol  ttaa  y-iliapnl  flicvre  I« 
Iwrv  Ml  at  once  lA«  lous. 
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hating  a  single  layer  of  cubiciil  epithelial  cell»,  the  cpithcHnm  of  the  lent 
(ß,  Fig.  l%ä).  Thifi  plays  an  imjioruiiit  part  iti  tlie  growth  of  the  lens 
u  the  fiber»  of  the  latter  originate  from  the  cells  of  ihc  captiiilMr  epi- 
thelium. If  we  follow  the  epithelium  of  the  anterior  capsule  towurd 
the  equator,  we  see  that  the  epithelial  cells  become  tailor  and  taller,  ontil 
finally  they  are  converted  int«  long  fibers,  the  fibers  of  the  Icn»  (Fig. 
1^,/).  Aa  the  cells  become  elongated  their  nuclei  recede  from  the 
capsule  into  the  interior  of  the  lens,  bo  that  a  zone  is  found  along  Uie 
cquutor,  in  which  there  ure  numerous  nuclei  lying  in  the  lens  snhstance 
itself.  This  nuclear  zone,  as  it  is  called  {k.  Fig.  123;  cf.  also  Fig.  71, 
i),  represimts  tliiit  ilistrict  of  the  lens  in  which  the  growth  of  the  latter 
lakes  pliicc.  This  gmwth  occurs  by  a  process  of  apposition,  now  epi-, 
thelial  colls  constantly  growing  out  into  lens  fibers,  which  are  pli 
outMJilo  of  anil  next  to  the  oldvT  lens  fibers.  The  fiber«  lying  in 
center  of  the  lenä  arc  thus  the  oldcät,  and  the  most  exterior  fibers 


Frn-  la,— Nro-BiH  Xfix«  nr  tub  Lxkh     <Aftfr  IlAl>iii-Mn.} 
i,  Ipim  ekfwiili-.    Tlui  i^plthnlUI  orlla,  e.  ^]r  s  pr<v-f<i<i  of  p^dtial  «loiigMtc«.  STow  out  Into  tlM 


the  youngest.  Tbc  renson  for  nuclei  not  heing  present  outside  of  the 
nnclejir  zone  in  the  interior  of  the  lens  is  that  the  nuclei  diaajipear  from 
the  older  lens  ftlwrs. 

The  structure  of  the  lens  is  easy  to  understand,  when  we  know  its 
dotelopmont.  The  lens  springs  from  the  ectoderm,  which  becomes  iu- 
vaginiitcd  so  a<i  to  form  a  vesicle  {L,  Fig.  87).  Since  the  coating  of 
cells  lipon  the  posterior  wall  of  the  vetnicle  grows  out  and  is  used  tip  in 
the  formntiüu  of  lens  fibers  {Fig.  88),  no  such  coiiting  is  found  in  this 
situation  liitwr  on;  hence,  the  posterior  cnpjanle  of  the  lens  has  no  epi- 
thelium. By  the  outgrowth  of  cells  and  their  trunsforniHtion  into  long 
fibers  the  vesicle  is  filled  up  so  as  to  form  «  solid  .sphere.  In  this  sphei 
each  of  the  newly  formed  fibers  extends  from  the  anterior  to  the  po»1 
terior  lena  capsule  (Fig.  BS).  Similarly  in  the  adult  lens  each  individual 
fiber  stretches  from  a  ray  of  the  posterior  to  a  ray  of  the  anterior  lens 
star.  The  subsequent  growth  of  the  lens  by  apposition  continaef>,  as  in 
the  case  of  other  epithelial  structures,  during  tlie  entire  life.  But  while 
in  the  other  opithelinl  structures  (e.  g.,  the  epidermis,  hair,  and  nails)  the 
exfoliation  of  the  oldest  cells  serves  to  maintain  a  ätat«  of  e<{utlibriuin. 
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■no  gnch  pxfoliatton  is  possible  in  the  lens,  which  is  complotely  shut  off ; 
aud  ill  this  caao  «»mpvnsutioii  takes  place  by  a  diiuiiiiitiuri  in  volume 
of  the  oldest  fiberä  through  a  process  of  shrinking  (formutiou  of  the 
lens  nuiOous).  Thi»  diminution  in  volume,  howercr,  does  not  fully  olT- 
E)ft  iliv  apjtoeitiouiil  growth, eo  timt  tho  leus  keejmou  enlarging  i;vuu  in 
adr&nced  life  {sec  piigo  3H1). 

The  zonala  ciliaris  oonsiata  of  delicate,  homofteneons  Sbers,  which 
take  their  origin  from  the  inner  surface  of  the  ciliary  boily,  beginning 
at  ilie  ora  sernita.  The  öbera  iit  first  keep  iu  contact  with  the  anrfaco 
of  the  ciliary  body  (z.  Fig.  71),  but  leave  it  al  the  apices  of  the  ciliary 
processes,  and,  becoming  freo,  jwm  over  to  the  edge  of  the  Icna  (free 
portion  of  the  zonula;  z„  Fig.  71).  As  they  do  tliis,  they  diverge  so 
ta  to  go  partly  to  the  equator  of  the  lens  itself,  aud  partly  in  front  of 
and  behind  the  eipiator  to  the  oapsnie  of  the  lens,  with  which  they  be* 
come  fukwd.  The  space,  triangular  on  cross  section,  included  between 
the  Hbers  of  the  zonula  and  the  equator  of  the  lens,  id  called  the  canal 
of  I'etit  (i  I,  Fig.  71).  It  is  connected  with  the  posterior  chamber  bj 
means  of  slitlike  gaps  between  the  separate  ßbera  of  the  zonula. 

The  optical  function  of  the  lens  cousista  in  ita  bringing  the  raya 
that  ha%'e  been  nlrendy  mnde  couvcrgent  by  the  cornea  siill  closer  to- 
gether, so  that  they  unite  upon  the  retina.  For  this  purpose  the  refrac- 
tive power  of  the  Ions  has  to  be  leg«  or  greater,  according  aa  the  laya 
are  parallel  or  divergent  when  they  fall  upon  the  eye.    Thin  alteration 

I  in  the  refractive  power  (accomraodalion)  is  produced  by  a  change  of 
ehape  of  the  luns  (»oe  ^  130). 
la  n^rd  to  the  metabolism  of  the  len»,  see  p«gc  '471. 
leni 
tici 


I.    Op.icitiks   op  thk    Lex«. 
A.  Oenrral  Cotmderution». 


89.  Opacities  of  the  Ion«,  called  cataract,*  may  be  situated  in  the 
lens  itself  or  in  the  capsule.  Accordingly,  wo  difttingtiish  between  len- 
tlcoUr  and  capsular  calunictit;  by  the  couibination  of  the  two  iti  pro- 
duoed  capenlo-lcnticular  cataract. 

The  obfectiv«  »ymptoms  of  lenticular  opacity  vary  according  to  its 
extent  and  ila  iiitüii»ity — [mrtial  Dpacitics  often  requiring  for  their  rec- 
ognition lateral  illumination  or  the  use  of  the  ophthEilmosco)H>,  and,  if 
the  opacities  lie  far  in  the  periphery,  artificial  dilatation  of  the  pupil 
as  well.  By  refle<.^ttHl  light  (with  focal  illumination)  the  Icnticuhtr 
opacities  present  themselves  under  the  form  of  gray  or  whit«  spoia  or 
strife.  These  often  exhibit  shapes  which  have  a  connection  with  the 
etrncture  of  the  lens— e.  g.,  the  shajie,  of  sectors  or  radii.     By  lateral 
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illuminatioB  it  can  be  det4?rminecl  at  what  depth  the  opocitjea  arc  situ- 
ated ia  the  Icqü.  OpucitJOB  of  tlie  unt^rior  capeulo  are  distiuguished 
b;  their  brtlliuDt  white  huo  and  very  superficial  situation;  sotnetiines 
they  form  a  distinct  prominence  upon  the  anterior  Burfacc  of  the  Icn». 
When  seen  with  the  ophtbalmoacope — that  is,  by  transmitted  light— 
the  lontifiulur  opacities  do  not  appear  white,  but  dark,  hke  bim'k  dots 
or  strire,  which  stand  out  in  contruat  with  the  rod  hue  of  tho  pupil 
(see  page  9).  Commencing,  slight  opacities  of  the  lens  can  only  be 
recognized  by  mpana  of  the  ophthalmoscope.  Far-advanced  opacity  of 
the  Icna  can  bcrocogiiizcd  at  a  glance  with  the  naked  eye  by  the  change 
of  color  of  the  pupil,  which  is  white  or  a  gray  of  varying  degrees  of 
brightnofis. 

The  subjective  fymptoms  of  opacity  of  tho  Ions  consist  in  a  diBturb- 
ance  of  rision,  the  degree  of  which  depends  upon  the  situation  and  the 
nature  of  the  opacity.  Patches  of  cloudiness  that  are  small,  sharply 
circumscribed,  and  at  tho  same  time  fL4  0])af]uo  a^  poasiblc-^as,  for  exam- 
ple, anterior  polar  cataract — cause  little  or  no  impairment  of  the  sight 
[jarger  oiJAcittcs  disturb  the  sight  to  a  can»iderablo  degree,  and,  more- 
over, uhirm  the  patient  by  the  production  of  peculiar  phenomena,  mich 
as  muse»  voHtantes  and  polyopia.  The  seeing  of  rnuMa  voiitantti 
(mouches  volantes]  consiitts  in  the  patient's  noticing  black  spt^;ks  in 
the  tield  of  vision,  which,  however,  if  caused  by  opacities  of  the  lens, 
change  their  place  only  witli  the  movcmcnts  of  the  eye,  and  hence  (in 
contraditttinclion  to  opacities  of  tho  vitreous)  always  occupy  tho  saroe 
spot  in  the  field  of  vision.  They  become  objects  of  cognition  by  cast* 
ing  a  shadow  upon  the  retina,  which  is  perceived  by  tho  latter.  Mul- 
tiple vision  (polyopia  mouocuhtris)  causes  the  patient  to  ace  the  same 
object  double  and  multipto.  It  may  sometimes  have  a  very  disturbing 
effect,  as  a  case  related  by  Becker  shows.  A  lamplighter  in  the  castle 
of  a  prince,  when  ho  lighted  tho  candelabra  and  chandeliers  in  the 
salons  tho  evening  before  a  soirc'e  saw  thousands  of  lights,  which  con- 
fused and  frightened  him  to  such  a  degroe  that  lie  got  the  idea  that  he 
was  dealing  with  u  ghost.  Tlie  reason  for  the  p<)lyopia  is  found  in  the 
optical  irregularities  which  develop  in  the  lens  as  it  grows  opaque 
(irregular  lenticular  aütigmiuism),  so  that  the  lens  throws  npon  the 
retina  not  one  but  sovoml  imago«  of  the  same  objecL  These  pheoom* 
enn  often  bring  tho  patient  to  a  physician  at  a  time  when  as  yet  no 
considorabto  diminution  of  the  sight  exista. 

Tho  diminuiiitn  in  visual  acuity  depend»,  with  regard  t«  its  degree, 
upon  various  circumstances.  It  is  greater  when  tho  opacity  is  diffuse, 
less  when  it  is  sharply  circumscribed,  m  that  <|iiile  clear  interspflceK 
are  found  between  very  npaqiie  spot«.  The  CHse  is  the  same  as  with  u 
vindowpano,  through  which  nothing  can  he  distinguished  when  it  is 
uniformly  cnvered  with  watery  vapor;  although,  if  a  wire  sureen  is 
placed  in  frout  of  the  otherwise  clear  pane,  we  can  still  see  pretty  well 
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irough  it  The  interference  with  vision  is  also  greater  when  the  opacity 
is  situated  in  the  ct^nirul  portions  of  the  lenii  thuu  when  it  occupies  the 
poriphery.  In  the  latter  case,  in  fnol,  the  sight  may  be  perfectly  nor- 
mal ;  this  being  parliciihirly  the  case  as  long  as  the  opacities  coDlinue 
to  lie  completely  behind  the  iris.  Upon  ttie  situation  of  the  opacities 
(urtbermoro  depends  the  sort  of  illumination  that  will  bo  required  in 
order  for  the  patient  to  soe  the  best.  With  a  central  opacity  tho  sight 
is  better  when  tlic  pupil  is  dilated,  because  the  still  transparent,  pft- 
ripheral  portions  of  the  lens  are  then  used  for  seeing.  Persons  thus 
affected,  therefore,  see  bettor  when  the  illumination  is  reduced,  as  in 
the  erouing  twilight ;  they  have  nyctalopia.  In  such  a  case  the  vision 
can  also  be  improved  by  the  artificial  dilatation  of  tho  pupil  by  means 
of  atropine.  Tho  reverse  occurs  when  the  opacities  occupy  tho  periph- 
ery of  the  lens.  Then  vision  is  better  when  the  pupil  is  contracted, 
so  that  the  opacities  are  covered  by  the  iris.  8uch  patients  try  to  gel 
a  bright  light,  and  see  better  by  day  than  by  night — hemerahpia. 

LaUit  on,  as  the  opacity  increases,  tho  sight  becomes  more  and  more 
reduced,  the  mueca  volitautes  and  the  polyopia  disappear,  and  the 
patient  grows  blind.  But,  oven  when  ho  has  lost  the  ability  to  distin* 
guish  objects  (qualitative  vision),  be  has  still  always  left  him  the  per- 
ception of  light — tho  distinction  between  light  antl  ilarkness  or  quan- 
titative vision.  The  exaniination'of  the  perception  of  light  (see  ^  155) 
is  ofgrcat  importance  with  regard  to  the  prognosis  of  a  eomplple  opacity 
of  tho  lens.  If  the  perception  of  light  is  deficient  or  entirely  wanting, 
this  proves  the  existence  of  a  complication  on  the  part  of  the  retina  or 
the  optic  nerve,  in  which  case  an  o{>eration  for  catumct  would  have 
little  or  no  result. 

Id  former  times  when  focni  llliimination  und  the  opIitliulmoRcopc  wrre  un- 
known, nno,  in  mitkiiig  din^osi«  uF  cumniL'ßciDg  catanict.  was  thrown  Imrk 
chiofljr  apuQ  ttic  Hubjectiw  eymplom».  eft|K.-ciuU;  uiyodeKOpAU  (the  seeiug  of 
musCK  volitanten),  which  wiw  tliereforo  murli  more  exactly  sludivil  Kud  Morkni 
uptlinn  «t  ]irf«er(l.  At  timt  time  itwasquir«  iKKwibld  fur  piipillnry  membrnnM, 
which  raado  th«  pupil  ippear  uny  or  white,  lo  be  regarded  iis  opacity  of  the 
leiM,  »nil  tht-y  w<>re  thrrcrorn  called  ratamrtn  üpuria.  We  hIi&H  not  fall  into  thU 
mbtake  if  we  oImhttc  tlif  coiineelJoii  wliielt  a  ijupillnry  meml>raii4<  aliiiotil  always 
has  with  the  Duir>fin  «f  tho  pupil,  and  which  ia  |»articular3y  mnrked  when  wfcall 
in  the  aid  of  ntmpine.  Rut,  even  with  nil  our  prv^nt  aiixiliitrirB,  it  iü  aftrn  im- 
jkhuiIiIr  til  Hiiy  vhethiT  tho  k-ns  behind  ■duiiM;  pupillnry  muuibraiie  is  trnnapur- 
eot  or  o|>aque. 

Hynpin  often  develop«  in  the  hi'ginninj;  of  sr-nile  rjilararl.  In  thin  rase  we 
dealiug  with  e-kk-rlr  pcioplc,  who  fnrnivrly  »aw  well  at  a  distAiicv  and  uiied 
ix  glasses  for  reading:  snd  who  then  began  to  notice  that  they  could  read 
print  again  without  glBSHes.  and  arc  perha|w  very  much  pleased  at  ihis  so- 
cidk'd  "secoDd  si^ht."  Th.it,  ax  an  ott-aet  to  thi»,  thi>y  do  not  mh>  a^  well  at  a 
*li«inc«  u  formerly,  often  et»cap<-«  their  notice.  Examination  of  thi^  cyi?  with 
gliUKw  shows  that  it  haa  bvctjuic  myupir,  so  that  the  near  point  Um  gut  b&ck 
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B^in  to  the  rending^  dtstsncc,  This  mvopfa  is  ascnbable  to  nn  inorea«*  la 
di'tiHity  nf  (he  Ivns  tlutt  (aki)^  plar«  while  the  C4itanirt  \*  t>tfrinning  to  litrwi, 
iiicrea»v  by  which  the  refmctivo  )jowL-r  vt  tliv  Ivna  i»  ht-igliti^ned. 

An  ii{)jit'ity  oi  t\w  wiuit'  clianicUT  cause»  mom  tlbturtwDCe  of  tision  when  it 
is  »itiiated  at  the  poüterinr  IhHii  nt  the  antorJor  \>o\*!  of  die  Ivnti;  f»r  the  nudal 
point  of  tho  eyo~i.  e.,  tb«  poiut  ihrou(;h  which  all  r&yii  inti5t  pa.s3  t)iiU  enlifr 
till-  eye  without  undcrgniDg  refmclinn  (prinripal  ray») — \ie»  clow  to  the  ]nis(«- 
riur  jHile  nf  till;  k-lln. 

The  'trxttomfr-'il  ehinye»  forming  the  basis  of  lenticuUr  0|racit,v  have  be«n  rfiivf- 
lystui]ii-<]  in  »enilc  catamct.  Backer  it«  the  one  who  bj  bis  profound  rcscart'lies 
has  done  the  moHt  tu  nilvanre  our  koouledge  of  the  devclojimeiit  of  riituncl. 

Ciitumff  begin»  by  the  >«pAratioa  of  the  leuä-öbers  from  earh  other  at  err- 
tain  spots,  so  that  Össiirca  arc  produced  filled  with  lir^uid  (J'ig.  124,  #).  The« 
art!  formed  ßrst  ut  the  boundary  line  betwetm  the  nucleus  aod  the  cortes,  and 
particularly  in  the  regioo  of  the  c<|uator  of  the  nuclou«.  It  ia  assumed  that 
these  dehiscences  are  c:iu»i'd  by  the  i<hrinkiti{f  of  the  uuclctu,  that  ü  aadoriat«>d 
with  liclero^ia,  when  this  ttlirinkiu};  pmeecd-t  too  rapidly  fur  the  cortex  to  adapt 
iitielf  to  the  diminUhed  volume  of  the  nucleus.  The  li((uid  contained  iu  the 
Bfutiirc.4  coapilates  into  drop«  or  Hphenudul  liodie«  (i«i)hi're)t  of  Slori^fagni ;  M,  Pig, 
124 J.  The  icii«  libera  t lieiuselveü,  which  bound  the  fisaurps,  are  »t  first  Htill  nor 
m&l  and  hence  transparent.  The  fluid  which  collects  betwtitn  them  niuy  at  tir-l 
be  transparent  too,  and  oercrtbclew  the  spou  look  cloudy,  bccauM.'  the  duid  ia 
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Fra.  IM.— Catakacta  CivatttA-LaxTjerLARUL    Ralarged  ITDvl. 

It,  aulerior  ciUJSuliMjf  I'lp  ten«;  •,  epIlhwIlum.'i'ciirrtMK  ut  r,  In  w-in-ral  Uj-rrn  tipcauwof  |ir<J(f- 
■■roiiiiii;  1.  tvtmtX  lrHmntM>r8:  e.  Ufhl-v iloml  vii<-ii<<U-ni<|r<k]ik -'f  lii|ui'r  W'lrBniiur  l"-!«-»»"! 
(  nii'l  Ihr-  Mjiilh^Uiti».  Tlui  ntuurv«  oriffinAUn);  Ihrmi^'lt  li\i-  M-)iarAltriii  tit  ihr  li-iui  filirr>  Arc 
IlIJwL  wllh  4i  «Tuiiitlnr  mua»  l<.>oaint]«tH  IliiiUi,  *,  wliicli  In  plii-y*  t^inii»  tl»i>  splK-r*«  «f  M'* 

SUCnl.  H     Th«  \''m  tllm«  tbruKlvra  ttrr  «wiiltuii  up  i^i,  ix' trauafumitNl  lutu  ««ui^uloi- orDa 
>,  or  )7iillrrl]r  ilUmU-eraBMl  U)> 

the  fissure»  has  a  different  refmctivlty  from  that  of  llie  lenii  sulwtancc  itMrlf. 
So,  too,  a  white  npnque  foam  is  iiroduced  when  we  mix  tninR|iArpnt  air  with 
equally  transparent  water  by  agitation.  Afterward  the  len«  (ihew  themaelTe« 
become  clomiy.  They  lo<»k  at  first  a*  if  sprliiklerl  with  fine  dunt,  owing  to  the 
ficcumutaliou  in  their  inturior  uf  ■  fatty  substauco  iu  extremely  roinule  dro|(». 


DIKBA8ES  OF  TtrK   I-KNS. 

-  the  ntn«  Hmc  thnl  tlie  hnx  fiber»  get  cloudy,  their  calibrr  becomeB  unervn, 
Iwrnuee  Ihrj  »well  tip  ia  hpuin  17,  Fif;.  124).  In  thbi  wav  bralifs  thil  nrr  larg«-, 
vc«icular,  «od  freiiurntly  nucl««tcd  (ve^icuUr  velU;  b,  Fig.  VH)  arv  |inMju<-rd. 
^'inall;,  tho  IcDd  Htien)  tirenk  <lowti  ntnipletvly,  »o  that  from  the  lens  tmuc  ia 
fonoed  >  pultaoeous  miu«  citDäiMtiag  of  ürui»  of  fiil,  opherra  of  Morgnfrni,  ns 
maiBi  of  ]en%  fibers,  sod  an  albumlaous  liquid  (Tig.  134,  t).  Ad  the  Ii'dk  fiben 
tircak  down,  thf  connection  beiwfcn  thvm  and  tlic  ca|>«ule.  whirli  la  a  %-m7  inti< 
iDMc  one  in  the  tkOrtBAl  leu»,  i&  loosened,  aud  «  litju^d  (tho  li(|Uor  Morgagni)  cui> 


Jlf 
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1^  oatmlar  oataradt  rnmw  »  iin>J<vllon  upon  th«i  «nlrrlnr  Mirfiww  of  the  Irn«,  cotvred  by  the 
cauMür:.  k,  wMch  b  iinchaiitfi^l  «ud  «titiiilr  llin>wii  Intn  rol'lii  Tli*'  c«i|-nilu-  «pltltellum, 
«.  lo»Mil«niTulartlr  at  tli<- tK>nlvf  uf  the  dtUncl.  Ita  cell«  btiat  iuunNiaetl  In  Dumber  simI 
^!f»ntn\  hr  thi' .-ninnun  from  tlw  raptiiilo.  •aastotonn  (ora^otldlManc<'<  thr>  iimtnrtor 
botBMUnr  of  thf  '-niArai-i  Th«  «■«lAnici  courinta  oT  a  Qbraiu  Umup,  wKta  crll*  Itiok  In  Um> 
«plii(l(p-«KkpnJ  K>iH  brtwran  ihr  flbrrs.  Hii<^x>m11u^  th«  cktarncl  powlwiorly  U  liquor  Mcr« 
■^ci>i>  Jf.  Wbirn  f«  oiwiiiUlrcl  into  «  |Hilr<-riilpnt  maH.  cppKratltiir  üw  imiaiiIti  fnitn  tlw 
cataracUwilarcrBof  ÜtektHicitlür  corlrxiwIilctiBrviuArvprMentcdIu  ÜH)dmwlu|{). 


'Ivet*  ia  Open  span«  Iwtwpen  thf-  lena  and  rapatile  (at «  in  Fig.  194.  npppsring 
under  thi'  form  of  Hfjiaratv  viumolpH,  but  al  r.  Fig.  1)7,  arcumuhitcd  in  gn-ati-r 
«mount  and  separating  the  capsule  from  the  cortex).     By  thia  proc-CM  the  rc- 

\  mnval  of  the  len»  from  the  cajMule,  as  Iiuh  tu  be  dunu  in  a  cat&ract  opcratiou,  it» 
facibtat^. 

The  nucleu«  of  the  lena  ts  trnnAformed  by  th«  Klerosia  of  the  lens  flbi^rvinto 
»urh  a  rrsiatant  mii«  that  gencnilly  it  rrniatn«  unohnnged  in  the  miilst  of  the 

'dUintcgTatiiig  rortpi  (t.  Fig.  tt7}.  IlvniM)  tbt.*  nucluu»  uf  11  rjtIamrtuiiH  h-n»  ia 
tuiiallj  not  ejwntiaUy  diScrrnt  from  the  nuoU'U!)  of  a  hcahhr  leii«  of  the  Riime 
periled  of  life  CBifkcr).  But,  if  thrre  lit  no  h«nl  niir]«-its  prt-nt'ot  jet,  the  disin- 
tegration nf  thp  Inna  in  rom;il<>l:f>  iKig.  VH't. 

The  «ulMetjucnt  changes  in  tlie  u{Htt|ue  and  diüintegnti-d  k-os  consist  in  tt»« 

fHw  pbice  in  a  gradual  rcMirptinn  of  the  pultareouR  lens  mnKscn.  In  ihi»  way 
Irntlnilar  npiicitle«  mn,v  r1i>»r  up  agiiin;  not,  to  be  Kiirv.  in  the  proper  ocnsr>  of 

itho  word,  by  the  o;>a<pU'!  loiw  fibe» becoming  once  more  iransiwircDt,  but  by  the 
di^pfM>arann<!  of  ihe  npAi^iiR  part*.  The  swiproard  norlciis  n?!ii.>itä  resorption  a»  it 
diH-N  diBinU-'gratioii.  Chok-Hli-rin  is  not  infrvipiciilly  excreti^l  in  the  cortex  in 
tabular  rrystalu,  which  arc  wimelimi's  Uritf  enough  to  be  visible  (o  the  nukitl 
eye  u  glirtening  point«.     Lime  salts  mny  be  dciwtilted  in  the  pullacfvu»  Ikhh 

»Cttpttlar  opnntff  in  not  nituateil  io  the  capmile  itf>clf.  which  never  beronu'» 
oiwque,  but  is  drjMiiiiled  upon  the  miHiulc.     Opncilip;«  of  Itie  anterior  caitsiile 
are  muned   hyan  opni|)ie  ti.-«iue  whirh  i»  found  on  lhi>  inner  surface  of  the  eafr- 
Fule.  between  it  and  the  lens  'Fig.  125).     Ttil»  tissue  takes  iu  origin  from  ■  pr<>~ 
■  lifrmtion  of  the  rn[iauUr  t-pithclium.     The  rells  of  this  Utter  InerraÄi-  in  num- 
|her  «o  tliat  a  multiple  layer  of  llicm  vt  formed  {.Fig.  IM,  r,').     Frum  tliii>  layer 

at 
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there  b  formed  Sy  the  prowth  of  tlii«  (.•pilh(>li«l  celN  into  vlongatt-d  llben  *  feOlt 
of  äbrous  liAsup  triiich  looks  likf  mnnvrtirr  Hsruo,  but  t>ti]l  is  not  tni«  coDMCt- 
ivetÜHiie,  »iure  it  hna  ori^inntcd  from  <.'|>it helium.  By  tlie  iiit<?rpnttilioD  of  tbJK 
liaene  between  the  capeule  and  the  lens  h  diutiDct  clev&tioo  ü  formed  upon  ibe 
anterior  surfucc  of  the  Icn». 

Tlie  o|mpit.ie-»  of  tlic  poitt«rior  cnpmil«  tie,  m  a  ruir,  u[Min  it«  po«t4yrior  Mir- 
face. 

Inflammiitlon  of  the  len« — phatitia* — doe«  not  rxi«t.  Inflammator;  rlr- 
montB,  such  as  roujid  cull»,  occurring  ia  the  1«ih,  do  not  ori^iiuitc  in  it,  but 
euter  the  Icaa  from  the  outside  tbrougli  «a  o]>eoiiig  m  the  capsule. 


B.  CÜHical  Forms  of  Cat/tract. 

89.  Every  opacity  begins  at  firat  at  mme  special  spot  ia  the  leni 
(partial  caUraot].  It  may  remain  jwrmauetiLly  limite^l  to  this  spot 
(partial  stationary  cataract),  or  it  may  gradimlly  »preaJ  over  the  wliule 
lens  and  lead  to  total  cutanict  (progrusdive  caiuruct.) 

(Jk)  PARTIAL  rrATIOXAKT   CATAKACT. 

1.  Cataracta  Polaris  Anferior. — A  amall  white  dot  is  Been  at  the 
anterior  polo  of  the  lena.  Anatoniieal  exumiimtiou  has  proved  that  it 
represent«  an  opaque  tissue  lying  beneath  the  anterior  capsule  and 
between  it  and  the  lens — that  is,  that  wo  are  dealing  witli  a  cnpeular 
cataract  (Fig.  123).  Hence  this  form  of  opacity  is  also  called  anterior 
central  capsular  cataract. 

Anterior  polar  catiiract  may  be  either  congenital  or  acquired.  Con- 
genital iiiiUirior  iK)lar  cjitariint  is  bilateral,  and  cniiai^U  of  a  minntc 
/aiut  dot  upon  the  anterior  polo  uf  the  lens-  ll  is  caused  by  some  in- 
terference with  the  development  of  the  lens,  the  precise  natnre  of 
which  haa  not  been  determined.  The  acquired  form  originat«s  from  a 
central  ulcer  ul  the  cornea.  When  such  an  ulcor  perforalea  and  the 
aqueous  ettcapeü,  the  lens  pushes  forward  so  that  its  umbo  is  applied  to 
the  posterior  a|H!rtiire  of  the  [terforation.  Thus,  partly  by  mechaniral 
moans,  partly  through  the  direct  contiguity  of  (he  inflamed  cornea,  an 
irritation  is  set  up  in  the  epithelium  of  the  uuti'rinr  capHule,  go  that  it 
proliferates  and  forms  an  opaque  tissue  beneath  the  capsule.  After- 
ward the  ulcer  heals,  the  anterior  chamber  is  reconstitntcil,  and  we 
then  have  a  central  opacity  of  the  cornea  and  a  central  capsular  cataracL 
This  apposition  of  the  lun«  to  a  perforation  in  the  cornea  loads  to  an- 
terior polar  <'-atnract  only  in  the  cose  of  small  children,  never  in  adalts. 
The  most  frequent  cause  of  pei*foration  of  the  cornea  in  early  childhood 
is  blennorrhtt-a  neonatorum,  and  hence  this  latter  is  to  be  looked  upon 
as  the  ordinary  canae  of  anterior  polar  cataract 

Acquired  anterior  polar  cataract  is  bigger  and  more  densely  white 
than  is  the  Rnngenltjil   form.     Sometimes  the  layer  of  opaque  tissue 
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khftt  Hoa  beneath  the  capsule  and  corroeponde  to  the  cataract  is  so 
»tensive  as  lo  produce  a  dietincl  visilile  conk-al  protnision  of 
the  anterior  pole  of  tbu  lens.  Tbis  la  culled  a  pyramidal  cataract 
(Fig.  .W.  p). 

Anterior  polar  cratAract«  ot  small  area  mav  exist  without  giving  rise 
to  any  ceeential  distnrbaoce  of  risiou,  tbis  generally  being  caused  more 

I  by  the  opacity  of  the  cornea  than  by  that  of  the  capsule.  Treatment, 
therefore,  is  generally  not  acquired  except  in  those  rare  caw-s  in  which 
the  cataract  is  so  targe  as  to  occupy  almost  the  whole  of  the  pupil 
irben  the  latter  is  contracted.  Then  an  iridectomy  would  be  indi- 
cated. 
I  %  Cotarnrta  Polaris  Posterior.— I'his  consists  of  a  small  white  dot 
at  the  posterior  pole  of  the  lens,  which,  on  aceaunt  of  its  deep  location, 
is  genenilly  to  be  discovorerd  only  with  the  opl)tliiUnui)HM)|Hi.  It  belongs 
to  the  posterior  capsule,  upon  the  post**rior  surface  of  which  it  is  de- 
posited (hence  also  called  posterior  central  capsular  cataract).  Pos- 
terior polar  cataract  is  ctingenittU,  and  dates  from  the  time  when  the 
hjoloid  artery  passed  through  the  vitreous  to  the  posterior  pole  of  the 
lena  (see  page  28G  and  Fig.  88).  When  this  disappears  tucumpletely, 
HiSume  uf  it«  tissue  remnins  upon  the  posterior  cafisule.  Hence,  wesome- 
^timcs  find  posterior  polar  cataract  simultaneously  with  persistence  of 
the  hyaloid  artery.  The  interference  with  vision  is  inconsiderable 
when  the  cataract  is  small.     Treatment,  none. 

The  anterior  and  posterior  polar  cataracts  are  capsular,  while  the 
partial  stationär)'  cataract«  abont  to  be  mentioned  are  all  lenticular. 
K       3.   Circumitcribed  (Ipacititx  of  Variou»  Kinds  in  the  I^nn  itself. — 
Bin  this  category  belongs  central  cataract,  a  small  spherical  opacity  di- 
^■!i>ctly  in  the  center  of  the  lens.     The  minracta  fti»iformis,  or  spindle- 
^uhaped  cataract,  consists  of  an  opaque  line  which  nins  in  the  axisof  the 
^lens  from  the  anterior  to  the  posterior  pole,  and  presents  a  spindle- 
ehaped  swelling  nt  a  {mint  corresponding  to  the  i-enttT  (»r  the  lens.     In 
Cataracta  punctata,  extremely  minute  »bite  dots  arc  found,  either  dis- 
tributed uniformly  through  the  whole  Ions  or  united  in  a  gronp  in  the 
Ulterior  cortical  layer.     Besides  tlieiuj  here  mentitmeil,  nnmerons  other 
^forms  of  circumscribed  stationary  lenticidar  opaeiiies  are  known,  lUl  of 
^nhich,  bowever,  occur  so  rarely  that  they  do  not  need  to  be  minutely 
Hflewribcd  here.     All  tfaeee  opacities  are  sharply  ciriMtrnecrilie«],  and  are 
^pometimefl  of  rery  regular  and  graceful  shape ;  they  arc  congenital,  and 
are  mostly  found  in  lM>th  eyes.    They  are  often  inherited,  alihongh  the 
«une  forma  of  cataract  are  not  always  met  with  in  the  different  mem- 
bon  of  the  same  family.    Eyes  affeeted  with  cataracts  of  this  sort  not 
infre<|n«'ntlv  present  ntlier  congenital  malformations  too,  or  are  found 
in  individuals  whose  whole  development,  mental  or  phy^tical,  i«  inifier- 
ftat     Uost  of  these  opacities  in  themselves  cause  little  impairment  ot 
'the  sight,  which,  however,  is  often  defective  for  other  reasons. 
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*  rhan^ps  in  the  skull  (craiiioUbei;).     At  the  same  time  other 
iia  of  rickets  arc  also  found,  parttt'ulurly  in  the  bones  ami  teeth. 
Lamellftr  cuturnct,  therefore,  stntKl*  in  etiological  connection  with  ririk- 

Heta  (tlornor).    Inheritance  of  laniellar  cataract  ib  of  not  infrecjuent 

^Boecurreiieo. 

H      Periunclcar  cataract  is  stationary  as  a  nile,  althoogli  there  are  cases 

^^n  which  it  fifradnall}'  develop«  into  a  total  o|>acit}'  of  the  lens. 

Thp  ilcgrf«  of  tiiujrferüiicc  wiili  \ie)ui],diie  to  lamellar  cataract, 
does  not  ik-iK-nd  upon  the  diuuietiT  of  the  opacity,  for  laTnelliir  cata- 
ract« of  even  email  diameter  are  always  large  enough  to  occupy  the 
whole  piijiillury  urea  of  the  lena,  eo  that  the  transparent  periphenJ  sone 
is  always  eutirvly  concealed  behind  the  iria  when  the  pupil  ia  not  di- 
Ittted.     Hence,  as  far  as  vision  is  concerned,  the  denseuesa  of  the  opac- 

Hity  ia  the  only  thing  that  has  to  he  considered.    As  this  latter  varies 

H|[reatly,  all  gradations  are  found  between  almost  normal  sight  and  con- 

Haiderable  impairnicnt  of  visjuu. 

H       Tifatment  is  re(]iürcd  for  lamellar  cataract  only  when  the  interfor- 

"mce  with  vision  is  conaidcrahle.  In  these  cases  there  are  two  ways  to 
clioose  from  for  improving  the  sight  by  opxTutive  mejins.  The  trans- 
parent periphery  may  he  exposed  and  lendcrcd  avaihihlc  for  vision  by 
means  of  an  iriiiectomy,  or  the  lens  may  he  removed  altogether.    The 

HjaLler  is  accompllfllied  in  young  pouple  by  discission  ;  in  older  ones,  in 

Hwboni  n  hard  uucieiis  iu  already  present  in  the  lens,  by  extraction. 

HKach  of  these  procedures  hai>  its  definite  indications,  itaadvaiitagci<,  and 

Hhldiswl  vantages. 

^F     Iridectomy  is  proper  only  when  the  peripheral,  transparent  scone  of 

■  the  lens  is  pretty  broad.  It  retains  for  the  patients  the  possibility  of 
Bteeing  at  a  distance  and  near  by  without  gliisst^  hut  canses  di9figur(>- 
Hment  by  depriving  the  pupil  of  its  round  shape,  and  also  gives  rise  to 
Hiiazzling.     It  is  only  of  transient  benefit  in  those  cases  in  which  the 

lamellar  cataract  passes  into  total  opJicity  of  the  lens.     On  the  other 

hand,  removal  of  the  lens  produces  a  radical  cure,  and,  if  done  by 

Kidisi'ission,  leaves  a  round  and  nmhile  pupil ;  but  it  renders  the  patient 

■  exceedingly  hypermetropic,  and  deprives  him  of  the  power  of  accom- 
Hmodation,  so  that  he  is  compelled  always  to  ronk«  use  of  glacwea 
^vHence,  in  the  chiui-e  of  o|H-rativt>  rnethiNls,  we  usually  proceed  as  foU 
Blows:  If  signs  of  the  progress  of  the  cataract  are  present  (a  demon- 
■«trable  gradual  diminution  in  victual  power),  tho  removal  of  the  catA- 

met  is  uncnnditionnlly  indt(^»ted.  If  »  stationary  condition  of  cho 
cataract  is  to  be  expected,  we  perform  iridectomy  when  the  transparent 
periphery  of  the  lens  is  bm.vl  enough  to  make  distinct  vision  possible; 
otherwise,  wo  remove  the  lens.  In  order  to  o8tablish  tho  availability  of 
[the  i>eriphery  of  the  lens  for  vision,  the  visual  iieuily  is  determined, 
[firrit.  with  the  pupil  conlructed,  and  then  after  its  artificial  dilatation 
Iby  nieuns  of  atropine.    If  ihe  visual  acuity  is  considerably  increased 


in  the  litter  cose,  iridoctoniy  is  indicated;  otherwise,  removal  ot  Lli« 
lous. 

Ö.  Cataracta  Corlicalis  Anterior  tt  Posterior.— In  this  there  ii 
found  in  tliK  anterior  or  {»oeUtriur  cortical  Ia)-er  of  the  lens  a  stellate  or 
rosctty-oliui'td  figure,  the  renter  of  which  correaponds  to  the  polo  of 
tlie  lens,  while  itara^a  are  directed  radially  toward  the  periphery  (Fig. 
12D).     Äntunor  cortical  cutaract  u  muck  rarer  than  die  potilerior  va- 
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riety ;  sometjmeg  both  are  found  together.  The  two  forma  of  cataract 
ncoiir  f^etiernlly  in  those  eyes  ivhieh  ftiifTL-r  from  afTecüuna  of  the  deep 
pnrta,  like  ehorioiditi«,  retinitis  pigmentosa,  fluidity  of  the  vitreous, 
etc.;  the  distarbauce  in  the  nutrition  of  the  letie,  thus  produced,  in- 
duces the  formation  of  an  opacity  in  It.  The  iiitt^rfcreiice  wjih  Tision  in 
usnally  connderable,  since  it  is  cause<I  not  only  by  the  o]>acity  of  the 
]on&,  but  also  by  the  involvement  of  the  fundus.  Anterior  and  post^ 
rior  cortical  cataratMs  remain  sUitionary  for  many  years  and  then  at 
length  pass  into  totid  opacity  uf  the  len<<.  They  acoonlingly  conHtitnte 
a  transition  between  the  stationary  and  the  progreiwive  forms  of  cata- 
naU  When  they  have  induced  total  cataract^  they  afford  a  bad  prog- 
nosis for  the  opratiou  on  account  of  their  being  complicated  with  a 
lesion  of  the  fundus. 

Pott&rior  polar  and  jxnUrier  eorCical  cttarsetH  are  frt'(|ueally  cvnfoundcd. 

Accordingly.  I  prcsrni  ;i  drawing  of  the  two  kinds  of  ONtftract  side  by  sid«  to 
ultuw  tliv  dilTen-iirirn.  I'olHr  ailumi-t  i»  ii  naiiirl  dot  (Fig.  I?8),  and  reprpctrnu 
a  tiwup  that  i»  d<-p<)«it<'d  up<in  thu  postL'rior  Eurfure  nf  thi*  |i(Mt<'rior  c«p8ute 
of  the  leu«.  ADniomiailly,  therefore,  this  form  of  cataract  doe^  not  belong  to 
the  ciUani[-t4  nt  alE,  since  the  opuqiie  tifinic  lie«  outatdo  of  the  ten«  srslnn.  It 
ben«!  hIiows  a»  iudiL-ution  wliat^^ver  of  a  radvil  utructiire,  which  is  thy  xvry 
feature  ttuit  ia  charactcrlntic  of  a  postiTior  calami^.  The  Inttcr,  in  fart,  ifi  not 
only  much  larger  thiin  &  posterior  polar  catanict.  imt  a\m  liun  alway«.  in  cob- 
farmity  with  the  mdialing  arrAngcrncot  of  the  Ic-n«  fiVicr»  at  its  posterior  pole, 
the  (thaiMt  uf  a  »tar  or  a  rfMclIe,  with  nmnw  or  finf  mdml  i^triiitinn  {F'm-  1S9). 

Ad  anUrhr  polar  talaraet  is  Botnctimn  joim-d  by  a  filampnt  of  ronnertJTe 
tissue  with  a  et-ntral  cicatrix  of  tin-  come«.  Tlii!«  takt-s  its  origin  from  the  time 
when  the  lens  wm  applied  to  the  cornea  aft^T  thp  perforation  of  the  ulcer.  The 
lens  and  cornea  were  then  (flucd  together  by  a  msM  of  exudation,  which  may 
afterward  become  organized  and  b«  drawn  mit  into  a  Inn^  Rliiment  when  th« 
UQteriur  vhnmtwr  in  recoiisttitutotl.  Geiiemilv  Ihv  filtunent  rnds  by  nipturiiis. 
buf  exceptionally  it  may  ivrKist  all  through  life  and  conauct  the  corneal  cicaitiix 
witb  the  anterior  pule  at  tbu  kua. 
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There  are  coacs  of  anterior  pol&r  catamct  in  which  the  corneal  cicAlrix  that 
li  left  by  the  nicer  iln^s  not  lit-  in  (he  piipillun;  an-u,  liiit  in  tht;  |H-ri|itiory  of  the 
OOnifML  llrocv,  it  foLJuwi^  that  tht'  perfonition  must  haw  uccurrfd  at  twmo 
potot  not  (lirrctly  in  the  ci-ntvr  uf  the  ct^ravH.  In  fm-l,  to  procluce  the  cataract, 
H  k  U  rnonch  ibitt  the  Iriii«  ns  it  ]iii!<hi>s  forward  nft«r  |M>rfiiration  haa  tukvu  pbce 
'  bhouM  appiT  it^lf  by  its  umbo  tu  Che  jiosteriur  »lurfoce  of  thn  romea,  crro 
thimgh  iht!  latter  itwlf  in  »»und. 

C'orural  opBcitJe«  acquiri'd  in  vcr;  ^arl;  c-hilrlhiH»!  ofU^u  clear  up  to  an  vx- 
traorUinary  degree,  so  that  in  aot«rior  polar  cutaruct  it  u  not  nlways  a  dense 
cicatrix,  but  often  onlyn  »light  clowlineiui  of  the  cornea,  that  is  found.  If  thi» 
hUlvr  is  uvcrloukitl,  thv  uielhuU  uf  dvvulupincut  of  thv  cataract  might  h«!roiiiQ 

ta  tnatter  of  doi:bt. 
Anterior  polar  cataract,  through  Kubi(cqa«nt  contraction  of  tb«  ncwIjrfoncMd 
Hatue  aometiaiea  csiihcb  a  wriukliiig  of  the  adjarent  portion!)  ot  the  anterior 
capmilo,  Ttaiblc  npon  examinatioo  with  a  loagmf Tlnir  glats.  Tlii«  wrinkling  may 
aflt-rwun]  lead  tu  »u  niwcity  of  the  h'liK  itM-lf  (loiul  cataract);  m  some  caeee  I 
baveceeo  a  unilatiTal  latiifllur  cataract  develop  in  Ihi»  way. 

7Vriav<'/e'/r  eataniH  \»  found  in  individuals  who,  in  rhildhood.  have  auffered 
from  riiarhitiB  und  from  cunvulsiuna  due  lu  it.  For  thix  rewuin  Homer  ha«  pro- 
mulgated tbe  view  that  thi;  rhtichilic  inlerfereuce  with  uutritiun,  besides  aifect- 
ing  the  booe«,  affects  epithelial  structure«  too.  OHpeciHtly  the  teeth  and  the  lens. 

»Tbc  teeth,  eapecially  the  inciaor  teeth,  in  the  »light  cn-tett  di>(pliiT  hrtrizontal 
rows  of  small  de]>re»Bioaii  or  hori/ontal  fum^w»  in  tiie  I'narnel.  When  these 
I  def«cta  arc  still  more  strongly  marked,  the  tooth  get«  to  bav«  a  »ort  of  terraced 
ftliape,  and  is  tapered  donn  lowurd  the  ineiHor  sorfaoe.  Sonietiiiies  the  teeth 
An  w  abortive  io  dorelopment  that  they  arc  repret^nted  by  (^mnll.  cubical  or 
irregoltr  stiunpa.  In  the  more  prions  ca^iea  the  cnoinol  coating  ifl  abacnt  on  the 
inri»or  «urfnee  or  ia  even  nbiient  altogether;  the  dentin  lies  bare,  and  upon  ita 
ruugh  surface  a  thick  htyer  of  yellow  tartar  v*  depi>»iled.  Owing  to  thia  dell- 
dency  in  the  enamel  coating,  the  teeth  become  nipidly  carious  and  break  off,  so 
that  it  U  not  unumul  to  find,  e!i)M''CtaIly  in  peaiuintA,  nothing  of  the  incisor  teeth 
except  the  hrnken-»n  ütum|Mi.  The  li-aa,  which  in  ita  development  has  much  In 
fxnnmun  with  the  teeth,  is  affected  in  tliiit  thoi«  byers  of  the  lens  become 
opaque  that  ar«  present  at  the  pcrirwl  when  the  DUtrition  i»  heing<listurbed  by 
rharhiti«,  while  at  a  later  period,  after  the  diiflipi)enpancc  of  the  rhachili».  nor- 
mal trnns)Nirent  layrra  of  lens  siibslancc  are  again  depoaitcd.  We  do  tiot.  as  a 
rule,  (MJOMiBs  menus  for  determining  with  ceruinty  the  point  of  lime  at  which 
the  lamellar  cataract  develops.  An  iinduuhled  caac  of  congi-uilal  liimellar 
cataract  li  known  fDecker>,  and  a«  iindouhledly  tl>f  development  of  a  UmeUar 
cataract  in  a  child  of  nine  has  Iwen  observed  (De  Wecker).  In  mo«t  c*u*c». 
probably,  the  formation  of  ihi-  catiimct  occur»  in  the  firtnl  period  or  within  the 
flrrt  yean  of  life:  generally,  tlmugh,  the  cataract  Ih  nut  discovere«!  until  later. 
For  the  permoK  affi-etcd  with  it  are  not  blind,  l«!  are  simply  weak -sighted ; 
hence  the  affection  from  which  they  suffer  doc?  not  generally  make  itself  appa- 
rent until  the  time  when  greater  dumands  are  mail«  upon  the  eye« — that  i«,  in 
the  fliDt  years  of  inftrudion  at  school. 

Deatachmann,  Be«elia,  Lawford.  and  Schirmer  have  mode  anatomical  ex- 
arainationa  of  lamellar  Cataracta.  These  Hhowed  that  within  the  opatiue  layer 
nameniUH  small  imps,  or  varuolcH  ßlhd  with  liquid  are  present  l>ctween  tim  lens 
fiben;  while  within  the  nucleus  it*clf  only  one  or  two  such  vacuoles  are  l«  be 
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A. 


foiiiid.     Ill  adtlilton.  Urf^r  dsKun--«  at'ciir  üurroiintliiig  th«  niiclpnx  tike  a  shrll. 
The«c  rriiriscnt  tlit  rirtcm  (Fig.  130|, 

l.mitcllar  caianiot  does  nut  iiIuhv»  pn-MiTit  a  uiiifonnly  gray  dUk,  but  frr- 
iiucntl>  cxhihiu  a  compliratiHl  otnictun>.  I>cniwly  Q|iiu|iie  ihAa  or  ^mcflul 
figiires  are  often  ooticcd  io  tbc  interior  or  posterior  opatjuc  Uy«ra,  or  nutrkivdly 

opaquiT  stertora  aui  contraHtpd  witli 

ttitt  let«  0|)«i)uv   iumIUt   in    tlii'tr 

Tirioity.     Again,  while  the  riders 

curreH]Hind  lu  jHirlud  opuritic«  of 

a    neigh bciring    layer,    the    latlcr 

.'^,'  mny  *lm>  tm  o|«(|Ue  through  its 

,  /  ,  ''.''.'  culiiv  i-xtrut  M)  UK  to  surround  tliv 

',   :  I  ',  inoitr  Qj)ac)iie   layer   like  a  cloak, 

t  {  I  ^  '  while  at  the  same  time  wparalt:d 

from  it  by  a  thin  traosparcut  «r»- 
timi.  Thiut  th«re  originale  duubia 
or  even  triple  hmolliir  cataractü. 

Fpu|iIc  EufTeriug  frum  lamellar 
cntaraet  ore  often  myo|iic;  fur,  on 
nc4-oiint  of  the  indiMtinnton»  of 
the  rt^tinal  iniagPK,  they  are  com- 
pelled to  bring  object«  cIumt  to 
tliv  eye  lu  order  to  make  up  in 
siztt  of  the  retinal  image  what  it 
lurkH  in  (?leuriieK«(.  From  thU  ap- 
pnr(.'rit  myopia  a  rcu)  one  UMiallj 
dL>vL>l[i|>s  >iul»«i>r|iivntly.  becatise, 
thrrnigh  thf  habit  uf  constaully 
looking  at  objeclc  near  by,  the 
p(i«terinr  wall  of  the  eycl)«ll  be- 
conie<i  ^tretrhed  and  the  aKia  af 
the  e,vet>till  elongated. 

Ciitnraeiit  otrlitnUaaiilrrivrntvi 
ftoftmor  arc  ixirui'timcH  obM>r%'ed 
after  injiirj-  of  thr  len»,  and  that 
both  when  the  lens  eaiimile  ia 
o)K'n<-d  and  id.<i>  in  »imple  oontitxion  of  the  kiix  williout  opening  uf  the  capsule. 
The  stellate  opacity  in  tbe  cortex  developN  in  the  day»  imniediately  «uccccding 
the  injury,  and  may4>lther  rapidly  pa*«  fiver  Into  romplet«  ojwcily  of  tlie  lena, 
or  may  n-main  Matinnary,  or  may  even  disap|>i*nr  again.  The  nijHd  develop- 
mctit  of  lh>-sc  opaeitie«,  a.»  well  ««  the  fact  thnt  they  ran  disappenr,  indicate 
that  thify  do  not  consisl  in  ii  elouding  of  llie  Irn«  fiber«  themwlves,  Proliably 
what  oreum  Is  a  distentitm  nf  the  prernimed  eavitie<)  (lymph  spaci's:  Schlöswr; 
«ee  page  271)  Id  the  lens  with  fluid,  which  mny  di8ap|>cBr  from  them  ■^in. 


Fia  m— LAMBLLAn  CAuaAcr.    Ma/nirifJ  la  <  l. 

rb«  «pM^imon  wo.«  from  a  mitn.  nrty-iwt-n  T<>aniof 
airt*.  whu  lioil  H<irr>*rnl  from  cIiüiHki-hI  wHIi 
laTntrllar  ciitamct  of  both  «ye»,  Thi>  ilUrnvier 
Of  llio  opm-ItT'.  mMUninyl  In  Uii-  cstmi-lrij  1(>ii«, 
aitiountv^l  to  »ix  mUUnietro«.  In  th*-  «p*«lni<.-a 
Ib^  ca|»ulff  laui  aim  the  nicM  ■upriith.-ial  laj'^ni 
••r  thn  cortox  arn  «ranilnfc.  *«  Dirj'  wem  IrCt 
Iwtiind  In  Oio  eyD  trben  tb»  <>xtri(ct<Qii  waa 
miblr  Til«  iBycm  Ir'iK  Iw^wi-f-n  thi-  niii-lniui 
■lul  tiir:  tvirti'x  Khixr  riiiiiivri'iiKi  .imnil  faviFln 
«drwiilf  Uf,  «bii-b,  in  vtiuV'tmits  willi  Ibr  Hl)ri1- 
lary  ütruc-lur«-  uf  tb«  Irnti,  arv  t-lii(i).'al>-il.  niiil 
ar^  nrrnnj^ed  concentrlrallj'.    In  »:>r)tf  plfto«« 

tlipr  Imv»-  cn*l«i|C«iil  no  a«  tri  f.irni  lnrjt.'r  .■«^i- 

ll'^.  Hiirli  dropl^tn  »m  finind  in  tW  iim-l'-sw 
«tHii,  hilt.  In  uniftl'IiTr  minilwr.  irhllf  tfii-  riirU'x 
Id  fret*  fnjni  ihi>m.  Hi^Wc«  tb"  juin"  r>f  rnou- 
nU'H,  «blrh  «jtrraipniulH  lii  ilu«  irriiillirli-jir 
nTiif>jly.  Iwn  l!Mitrt-d  «fMtCi^s  (if  l«rf(i>r  nbtw  an» 
t(*ll>ls.  Tlww  fiwiii  Uie  inorw  deanvlr  wpaqi)» 
rlilrrx  «hli-h  In  ililn  (.«ae  nre  nil)  cuniiPrt«! 
viih  tta#  (alDier  opocliyof  tb«  lamellar  «au- 
ract. 


(b)   PROOKItSSlTK  CATARACTS. 

90.  Progrvs.sive  onfar^cts  begin  as  partial  opRoities,  which  steadily 
extend  nnfil  at  ienp'th  thcv  occupy  the  entire  lens.  'I'hl«  i«  trtic,  with 
tho  qualificatioD  that  the  portions  of  the  lens  lUrcady  sclerosed — it 
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is,  the  nucleas — ordinarily  rctnaio  exempt  from  opnctty.  Hcoce,  opacity 
uf  the  lens  in  all  iu  parts  occtira  only  in  yi>uiig  persons  whose  lens  as 
Tct  has  no  hard  nucloiis;  iu  older  people  the  uueleus  generally  remains 
transparent.  The  time  re({uired  for  a  lenticular  opacity  to  involve  sU 
tho  parts  that  are  capable  of  l)ecoining  opaque  at  all,  varies  very  greatly. 
There  are  cases  in  which  a  transpareut  lens  becomes  completely  opsquo 
within  a  few  hours,  while  other  cataracts  require  many  years  before  they 
can  become  total. 

We  distinguish  in  the  course  of  a  progressive  cataract  four  stages, 
which  arc  best  marked  in  the  most  frequent  form  of  catamct,  wnile 
caUmKt.  To  this  form,  therefore,  the  following  description  mainly 
applies : 

First  Stage.  Cataracta  Irtripiena. — Opacities  occur  in^thc  lens,  be- 
tween which  are  found  spots  tlinC  arc  still  transparent  The  shape  of 
Che  opacity  is  most  frequently  that  of  sectorR  (so-called  spokes),  the  base 
of  which  looks  toward  tho  margin,  and  their  apex  toward  the  poles  of 
the  lens. 

Second  Sti^e.    Ciitaractn  Itttitme«etns. — In  pvojiorlion  as  the  lens 

»mes  more  opaique,  it  contains  more  and   more  water,  and  bcDco 


VM.  in  A. 


Fw.  ISI  B. 

Fm.  181  A.— Snimv  or  tbi  l«ia  naa  wnim  m  ITtutxT. 
Tb«  «wKViMlr  «hadow  ■p]M>ttr»«l  UmHuMp  of  ihr  niipllUu7  nianrlii  that  t«  lurM!^  lovard  lb* 

Flo.  ÜU  B-— 8it»oow  nr  twb  Im»  tni.i  thk  Ijucii  ik  Ri-i»v«Tir  CNim  Akmns. 
TIm  tunur  Uyrn  of  the  lend  *rv  «uppoaed  to  b>>  npaqw.  thr  prrli>her«l  nofa  irsiM|>arf-iil.    The 

CPBtral  Uirilfr  bi  at  t-.  An  itimft\'T.  )<i>>klnÄ  from  «  itdnt  »iraiuM  »•  tmm  o(  ili»-  '■n-,  «.r«« 
imnhm  ol  ttUa  ahMluir,  ol  llu-  «tilth  u  b,  ruiuiliiK  alnnipililt-  uf  tlir  inmHUtry  nunit"  of 
Itvlrii. 


swells  np.  Thi«  increase  in  volnme  of  the  lens  is  recogniEed  by  the 
increasinjr  «hnllownetfis  of  ihe  anterinr  ehamber.  As  long  as  the  opacity 
has  not  reached  to  tho  anterior  capsule,  the  iris  throws  a  shadow  npon 
the  lens.  To  see  this,  a  light  is  held  near  the  eye  and  to  one  side  of  it 
Then  a  blark  »ihndow  is  seen  at  that  side  of  the  pupillary  margin  that 
is  tnrnod  toward  the  light  (Fig.  131  A).  This  nrittes  from  the  fact  that 
the  opaque  lavnr  of  the  lens  upon  which  the  iris  casts  its  shadow  lies 
some  distance  behind  the  iris.  Thia  opaque  layer  acts  like  a  screen 
which  receives  the  shadow  of  the  iris.     An  observer»  looking  at  the  eye 
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(rum  ill  front,  kdcs  then  that  jiorlioii  of  the  shallow  viiicli  tloes  not' 
lie  behind  the  iris  itself  (ii  A,  Fijr.  131  U).  Thi«  portion  of  tbe  slmdow 
becomes  narrower  the  nearer  the  opacity  approaches  the  iris,  and 
finally  disapiieuni  altogether  whuu  the  ojiaeily  rcju^Iieg  ttio  nnU'rinr  oap- 
sale.  The  distended  lens  has  a  bin isli- white  color  and  a  marked  silky 
luster  of  the  surface^  and  shows  very  clearly  the  sielkte  markiogs  of 
tbe  lens. 

During  the  stage  of  intumcBcence  the  opacity  of  tbe  lens  becomes 
total.  As  Boon  as  thi»  has  taken  place  the  lens  beginti  gradually  to  low 
water,  so  that  it  returns  nixie  uioru  to  it£  furiiit>r  norniul  vutunie.  The 
leuä  then  enters  upon  the — 

Third  Stage  (Stage  of  Maturity).  Cataracta  Matura. — Tbe  ante- 
rior chamber^is  once  more  of  normal  depth,  and  the  iris  no  longer  eaala 
a  shadow — a  proof  that  the  opacity  of  the  lens  has  become  total.  The 
lens  baa  lost  its  bluidh-white,  indeacent  look,  and  has  a  dull-gray  or 
brownish  color;  the  radial  markings  of  the  stellate  Sgnre  of  tbe  lens 
are  still  for  tbe  most  purl  recognizable.  A  mature  cataract  has  the 
pro[M)rty  of  separating  readily  from  ita  connection  with  the  capsule. 
This  is  partly  because  the  disintegration  of  the  lens  fibers  has  prociH^ded 
right  np  to  tbe  capsule,  partly  because  the  lens,  formerly  enlarged,  bus 
diminished  again  in  vulnmc,  and  thus  the  connection  between  the  sur- 
face of  the  lens  and  the  capsule  is  loosened.  The  lens  then  lie«  in  its 
capsule  like  a  ripe  fruit  in  its  rind  (Arlt) ;  and  thus  it  baa  become  ripe 
fnr  operation,  since  it  ia  of  great  iniportanec  that  the  cataraet  ithould 
be  capable  of  reniDvul  from  ita  capi^ule  without  any  portions  of  tbe 
lens  remaining  behind.  These  would  form  a  new  opacity  in  the  pupil 
— a  secondary  cataract — and  thus  render  the  result  of  the  operation 
doubtful. 

Fourth  Stage.  Cataracta  Uyptnnatura. — The  further  mctamor- 
pho-tis  of  a  mature  cjilaract  consists  in  the  complete  disintegration  of 
the  opaque  lenticular  maaa.  This  becomes  converted  into  a  pultaceous 
substance,  which  no  longer  shows  any  trace  of  the  original  structure  of 
the  lens,  its  formation  out  of  stptors,  etc.  Ilcnce,  in  a  hyiwrmature 
cutaract  we  cither  see  no  markings  at  all,  or  nothing  but  irregular  spot« 
— no  radii  nor  sectors.  The  consistence  posseat^ed  by  a  hyiiermnture 
cataract  depemls  upon  whether  the  gradual  loss  of  water,  which  began 
after  the  intumescence  of  the  catciract  and  reduced  the-  latter  to  iis 
normal  volume,  keeps  on  or  not.  If  the  loss  of  water  contiiines,  the 
pultaceous  mass  which  is  produced  by  the  disintegration  of  the  lens 
fibers  becomes  more  and  more  inspissated.  It  dries  up  along  with  the 
nucleus  of  the  lens  into  a  flat,  cukeUke  mne» ;  the  anterior  chanit>i>r 
consequently  becomes  deeper  and  deeper.  This  is  the  ordinary  form 
of  hypermaturo  senile  cataract 

If  the  loss  of  water  oeases  after  the  lens  beoomcs  entirely  opaque» 
the  lenticular  mass  grows  more  lliiid  in  proportion  as  it  keep«  on  break- 
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ing  up  into  smaller  and  smaller  parts.  If  this  process  goes  on  in  a 
yonng  |K*r&on,  tu  trhom  there  is  uo  hnrd  nucleus  in  the  lens,  tbo  latter 
becomes  Hqueüed  through  and  through,  so  that  the  tens  coneUta  of  a 
milkv  lluid  {Cataracta  fluida  sive  ladca).  If  this  metatuorplioaiR  affect« 
All  uld  leii8.  the  nucleus,  which  liai*  faikii  lo  berume  opuque,  uUo  csrnpes 
disintogrution,  and  «inks  under  tlit)  form  of  a  henvj  com]>aet  mass  to 
th«  bottom  of  the  liquetied  cortex.  The  cataract  baa  then  a  homoge- 
neous white  appcumnce,  oorrespondiug  to  the  milky  cortex,  and  in  it« 
lower  portion  present«  u  brownish  shuding,  which  is  bounded  above  by 
a  aemicireular  line,  untl  which  represents  the  np)>er  half  of  the  dark 
nocleas.  Ab  the  latter  alters  its  position  with  ttie  movementa  of  the 
head.  Uie  brownish  shadow  can  altu  be  seen  lo  chiiiige  ita  place.  This 
form  of  cataract  is  kiiowu  as  Morgagnian  cataract  {aituractit  Murgaynt). 
A  liquetit'd  ions,  however,  does  not  reroaiu  permanonily  niiidlerfd, 
but  in&pisüulion  of  the  Quid  occurs  later  on  through  the  gradual  loaa  of 
water,  the  disintegrated  lens  masses  being  at  the  same  lime  in  part  re- 
sorbed.  In  this  way  the  lens  cttnstuutty  diminishes  in  volume  utitil,  in 
00088  in  which  no  nucleus  has  been  present,  it  is  tninsformed  into  a 
tliin,  transparent  membrane  {cataracla  membranncta).  In  children, 
in  whom   resorption  is  carried  esjiecially  fur,  the  opaque   lenticular 


Flo.  t»-rAf«rT.*«  P4T4«*CT  III  A  Ci««  aw  UrvtwtAtvmm  CjiTi«iCT. 

fThormtpriit  ilii)>diUt*Kl  pupil  litfK-m|>tr<l  hyftn  irrriniUr,  tirinutnily  whilomnwilarthlokiMaliHC. 
H|ii>u  •rbk'li  van  t>f  li?i'»Ki>)ml  lni:>  tint*  •rrinblliiKH  •;if  I1i<-  f«»«!!«.  Id  iUf  tii  Icilljr  <•(  i1h> 
lUWP  mpmlar  n|Mclly  arp  rmiiul  ILh^ki-nin);»  \i(  iht-  raiuiiilr.  wlilcli  hanejoiu  ili-vrliitw-il,MMl 
whkhforiD  whitrÖuULxiutnullngiil.rOLiKlr  vtUi  lhriiiiiiijiM:<-iji  tiroirnMbUMl  miluill^  MrMv, 

OpftQIWlnB. 


[iDmsses  di)<ap[iPHr  altogether  in  places.  The  two  layers  of  the  lens  cap- 
[wile,  which  has  remained  truns|Hireut,  come  into  apposition,  and  thus 
I  there  arc  formed  perfectly  transparent  spots  in  the  ojiaque  len»,  recog- 
pJEable  by  reflected  light  as  black  ^a|ut  in  the  white  pupil.  The  child 
brgios  to  see  again,  a  sort  of  sjwntnncous  cure  of  the  cataract  having 
I  occurred. 

When  a  hyporniatuic  cataract  has  lasted  a  long  time,  changes  set 
in  which  lead  to  complications:  («)  Cholesterin,  or  lime  salts,  are  de- 
posited in  the  lens  mass.  The  former  is  recognizable  with  the  naked 
eye  nnder  the  form  of  glistening  points  in  the  opaque  lens.  CalciSca- 
tion  of  the  lens  {Cataracta  calcarea  sive  gyp^M)  takes  place  chiefly  iu 
complicated  c:\tantcts.  It  is  characterize^!  by  a  |>pculiar  mloration, 
iTiDg  from  chalk'Wbite  to  yellow,     {b)  The  anterior  capsule  becomes 
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tliiokAned  by  proliferation  of  the  capsule  c-ells,  bo  that  out  of  a  simple 
leuticiilnr  cataract  there  is  formed  a  catararta  aipsulo-trniiru/ariji. 
The  capBDlar  opacily  presents  iUelf  uuder  the  form  of  a  dense,  vfaite, 
irrogtilur  g})ot  upon  the  gray  or  browiiieb  earface  of  the  lens,  usually 
occu]ivi[ig  tlie  central  jiart  of  the  anterior  capsule,  over  an  area  abtint 
correspoutling  tu  Die  piijiil  (Kig.  132).  (r)  The  \eu»  Ix-coities  tremu- 
loua.  The  shriuklng  of  the  hypermaiure  cataract  affects  cot  only  ita- 
thickness,  but  also  its  equatorial  diameter.  In  proportion  as  the  latt 
dimiuiahcä  iu  size,  thu  zuunhi  of  Zinn  is  stretched,  and  tln'rrujion  un- 
dorgoou  a  corresponding  atrophy  of  its  fibers.  Conseqiietitly,  the 
attac)imont  of  the  lens  becomes  imperfect,  so  that  the  lens  shakes  urith 
the  movements  of  the  eve  {Cataracta  tremuUi).  Spontaneous  luxation 
of  the  htii«  may  even  tako  place  through  partial  or  total  rupture  of  the 
zonula.  In  consequenco  of  theeo  change«  an  operation  for  hypermatiire 
cataracts  is  often  more  difficult,  aud  gives  rather  leas  favorable  resnlta 
than  tli«  operation  in  tho  stage  of  maturity. 

As  the  dtagn(»siH  of  tho  stage  of  a  catarnct  is  what  determines  the 
question  of  the  performance  of  an  operation,  and  hence  is  of  great, 
practical  importance,  tho  distinguishing  signs  of  the  8ei>arate  st 
will  hv  summed  up  in  tlio  following  words : 

1.  ('atarncta  incipiens.  Anterior  chamber  of  normal  depth;  trans- 
parent spots  still  to  be  found  in  the  lens  between  isolated  opa- 
citjes. 

%.  Cataracta  iatumescens.  Anterior  chamber  shallower;  iris  usu- 
ally ousting  a  shadow;  lens  hluish-whitc  and  having  a  silky  luster; 
markings  uf  the  stellate  Qguro  of  the  lens  very  distinct. 

3.  ('ataract^i  matura.     Chamber  of  normal  depth;  no  shadow  cast 
by  the  iris;   markings  of  the  stellate  Hgure  of  the  lens  still  reoog-' 
nizable. 

4.  Cataracta  hypormatura.  Anterior  chamber  of  anormal  depth; 
no  shadow  cast  by  the  iris;  surfiu'c  of  the  lens  appearing  quite  homo- 
geneous (in  the  ciise  of  liquofaction).  or  showing  irregular  clots  and 
sjMjts  in  i>lace  of  the  radial  tnurkings  of  the  letis  star. 

According  to  tbeiir  conxiJifenrr,  total  cataracts  are  distingnished  Into 
hard  atid  soft  (cafaracta  dura  et  mollin).  This  has  refttrenec  to  the 
nnclcns  of  the  cataract.  Ity  soft  catai-act,  therefore,  we  understand 
one  having  no  di«tihi't  liani  nucleus  (Fig.  9S),  while  those  cutaraots 
■ro  known  as  hard  which  inclose  a  hard  nucleus,  although  tho  oortex 
is  soft  (Fig.  97).  The  nucleus,  in  fact,  does  not  usually  become  sub- 
ject  to  oataractous  changes,  «ud  therefore  retains  its  natural  consist- 
ence. Tlic  distinction  between  hard  and  soft  cataract  is  made  uliielly 
from  a  practical  point  of  view.  For  the  extraction  of  cutanict  from 
an  eye  a  section  must  be  made,  the  dimensions  of  which  depend  matnljr 
uiH>n  the  siKO  of  the  nucleus.  The  wound  must  be  largo  enough  for 
the  nucleus  to  pass  easily  through  it,  as  otherwise  the  nucleus  either 
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can  not  be  removed  from  tbe  eye  al  all,  or,  if  it  in  squeezed  forcibly 
through  the  wound,  it  crushes  the  lij>s  of  the  latter.  The  Boft  cortex 
is  strippt-d  off  from  the  nucleus^  as  the  latter  passes  through  the  woatid, 
and  can  gubsequfnlly  bo  readily  removed  from  the  eye  by  Btroking ;  ii 
is  unne<?eßsary,  therefore,  tt«  i^y  any  regard  to  it  in  making  the  section. 
Hence,  in  tuift  rAtumct«  a  suiall  wound  (simple  linear  extraction)  saf- 
ficea,  while  in  burd  Cataracta  tbc  wouud  must  be  lonjrer,  in  proportion 
to  the  f,\7.e  of  the  nucleus. 

For  ihew*  reawMis  it.  is  «if  importance  before  undertaking  an  opera- 
tiou  to  diagnosticate  wbethcr  the  cataract  contain«  a  hard  luinleu^,  and 
if  80,  about  how  large  it  in.  For  this  purjiosc  wo  muiit  take  into  nc- 
count  the  age  of  the  (HitiLmt  and  the  appearance  of  tho  cataract.  'J'be 
nge  is  to  be  cuuHidered,  iuustnticU  as  the  development  of  the  uucleuB  is 
iu  direct  proportion  to  it  in  healthy,  and  hence  also  in  cataructona, 
lense«.  Cataracta  of  children  and  young  people  have  no  nucleus;  iu 
older  persons  the  nucleus  is  in  the  main  larger  the  more  advanced  the 
ago  ia  Nevertheless,  it  is  not  to  be  forgotten  tliat  very  considerable 
individual  variations  occur  wi[h  regard  to  the  size  of  tho  nucleus.  A 
c&reful  inspection  of  the  cataract,  however,  enables  us  to  see  the  nu- 
cleus tlin-ctly.  It  can  bo  rocognized  upon  lateral  illumination  as  a 
dark  rullex  cmaiiutiiig  from  tlic  deptli  of  the  lens.  From  this  we  cao 
estimate  its  size,  and  from  its  color  estiraat«  its  consistence  also.  The 
darker — retldisli  or  brownish — the  nucleus  is,  the  harder  (and  usually, 
too,  the  larger)  is  it. 

It  may  happen  that  the  sclerosis  of  the  lens  has  advanced  so  far 
that  it  has  Ix-en  entirely,  or  all  eicopt  a  small  residue,  transformeil 
into  a  nucleus.  It  is  then  converted  into  a  hard,  dark-brown,  trans- 
parent muss.  The  pupil  looks  black,  and  it  is  only  on  careful  inspec- 
tion— especially  witli  the  aid  of  lateral  illuniinaltun — that  we  recogniitn 
that  it  is  of  a  peculiar  dark  brown.  This  condition  is  known  under 
the  name  of  cotnrarJn  nigra.  Properly  speaking,  it  is  not  a  cataract 
in  the  true  sense  of  the  term,  but  a  fur-advanced  senile  »Itemtion  of  the 
lens — A  total  sclerosis  of  it.  Such  lenses  are  always  large  and  hard, 
and  require  a  large  Keclion  fur  their  removal. 

One  of  the  pn-^mninrs  o(  aitarut-t  is  the  «j»ff«al  r^friKtiritji  that  oph- 
thnlmosropic  «xaiuinutioD  frequenllt  ».hows  iti  the  «•(»nito  prtrtioiiü  of  the 
lens.  In  that  ciuc,  wlion  the  pupil  I»  illtiniiiiated  with  thf  ophihnlnioBrniic. 
spots  are  »pvo  hrre  anrl  there  which  Arst  nhiae  niun*  vi%'idl>'  n-d  than  tbc  rvM. 
tben  u|K>n  a  »Hfiht  turn  of  tliv  mirror  appear  is  dark  HliiiduwH  in  fb«  red 
of  th<^  pupil.  These  are  campsrahlc  to  tlic  stria-  thai  arc  fuund  in  defedivo 
gla«. 

Often  the  oucleiu  of  the  len»  U  distia^nliv«!  by  it«  «pwi»njr  preftt  reflective 
|Kiwer,  BO  that,  without  bi-lnii  rcally  oiMqiic,  it  I)ecomeB  vjaitile  upc»n  f)|ththalino- 
»mpir  i-THiniiuiritin  an  a  dnrli-r«!  ßhihiilBr  Ixuly  In  the  r-untpr  of  iht*  brixhtljf 
illiiitiiiiiiliil  pupil.  In  conjunrli<in  with  the  marked  differeiioc  in  r<(racliv)tj 
bctwvOD  tbc  cortex  ood  auclcu«  that  exi«t»  in  these  coftcs,  a  fairly  high  degree 
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of  sliorteightedniM«  (lenticular  mpt;pin)  »IcvHopa.*  Such  ryp»  «how  pven  !o  the 
unaided  view  a  spcriAlly  strong  «cnilc  reSex;  lltp  pupil  lookn  m>  gny  that  one 
Rii^lit  tliink  liiiii«eir  juxtitieil  ia  astüiminj;  tit«  exiHt<-ni*e  ti{  h  (viiiiincnriiii;  «itii- 
ntct.  TlH'  dU^noKÜ  of  catamct,  bowerer,  sliauld  be  ronde  onlv  when  the  opli- 
thfltmoKope  at-tunlt.v  sliows  circumscribed  opAcities  in  ttie  leus. 

fiueti  opiirittus  upjiear  mout  fretiuenlly  uuder  tliv  fulluniiig  fumiK: 
1.  ()|Mii|U(.>  sector»  (nidii^  wbich  look  graykh-white  by  rcf)i;ctecl  Li^ht,  black 
hy  transmitted  bghi,  nnd  who««  aptcf«  ronvcr^e  toward  llu'  po\v  uf  tlie  Ion« 
(Kig.  188  A>.  Thuv  (-um.w|K>ud  to  tliv  natttml  gnmpinjf  of  th«  U'ns  tltwrn  into 
Hector«.  Somctiinra  thrjr  an  broad  and  trianfrulBr.  nomi-tiinen  iiiirrow,  and  tue 
occivionally  repfc-«cnt«<l  hy  nottiing  but  Hlcndt-r  radiating  lint-s.  Tbal  form  of 
cataract  in  which  the  Icos  is  traversed  (jj  numeraiis,  very  »lender  radiating  lines 


Pio.  ISA  A— tKripiKHT  Catamact  umlm-  th« 
rnrm  nt  (i]in<i>ir>  srHt^riL  whioh  Inolc  black 
wbun  ■■«■n  hf  trnosmituil  tight  willi  lb» 
»libUiolini  Mi'iipn. 


Tin.  in  B.  ~  iNCiPiurr  <:*TARArT  uiidrr  tbn 
rormof  an  Irreffular  dink.  wh»(.-)i  la  mnn 
i[i*rk^]}'  o[iAi)iH)  Ml  iti»  tnfir*.  auü  «liiolt 
Ifl  8ltiiBt4.tl  In  lb«  poMwIor  la>'en  ot  tbe 


ia  found  chiefly  in  mjojjic  eye».  The  clouding  of  the  Bectom  begins  in  their 
periphery,  where  they  nre  visible  with  thft  ophtlmlrni^M:^!!«  long  before  their 
apire«  projcft  iiiln  ihr-  region  nf  tbe  pupil  and  tuipnir  vi^iou. 

3.  A  d^ftiät.  tmoMikf  thudiMM  occup)«<K  the  ct-ntnil  portion  of  the  leos. 
It  iHiliing»  to  tlioin'  laycra  which  directly  inclow;  ihc  nuclt-uH.  TJiia  wirt  of 
opacity  dittUirb«  the  »j^lit  niiicli  earlier  and  to  a  much  greater  cxti^'nl  than  do 
tbe  opaiju«  radii.  becaUBe,  in  the  fiml  place,  they  are  from  the  »tart  found  in  the 
pupillary  arc«;  and,  secondly,  becauae  they  are  diffuse  aod  do  not  leave  any 
plains  that  »re  ipiite  trua)i(Hin<»t. 

8.  A  dieik>flhn|)cd  f^icitii  which  is  oituatcd  in  the  potteriar  lagert  i^ftht  mrttx, 
but  which,  in  contnidintlnction  to  the  typictil  imutcrior  cortical  cataract  (Fig. 
IftK),  prescntit  nn  irreguUr  and  ill  dcÜm-d  ctjiitimir  mtd  a  ntbw-eblike  Ktntcture. 
(Fig.  133  B).  Tlii;^  »ort  of  opacity,  too,  cauacB  frum  the  outset  very  great  dia- 
turlMinc^-  of  th4.'  night. 

4.  We  find,  am  an  extremely  frci|uent  occurrence,  in  the  eyes  of  old  people, 
aa  o))a<|u<]  ring  which  lies  near  the  equator  of  the  len»,  and  which,  on  account 
of  tta  reat-mblance  to  the  nrcm«  RcniiU  of  the  cornen,  wah  named  by  Ammon  th« 
/t/ywj  atnili»  (nive  fff7vnt«atm)  lentia.  Till«  opacity  is  composrd  of  Iwo  pftrallcl 
opnque  ringt«,  one  of  which  lies  in  front  of  the  oijuntor  of  the  Icnx.  the  other  be- 
hind it.  Ti  dfK-H  not  impair  vision,  since  it  He»  wholly  behind  the  iria,  and 
sliowH  little  tendency  to  apreiid. 


•  [To  the  alteration  in  the  nuclcu»,  producing  this  increased  n-fractivily  of  ti« 
lens  as  a  whole,  the  name  unclear  R'lirniais  ia  applied  liy  some,  nil  hnngh  the  term 
pn)i>erly  dcnou«*  any  prngrca'sive  hnril<-iiing  of  the  nficlcim.    The  full  amount  of 
lenticular  uiynpjiv  |>fudiui'd  by  nuclear  HClcroata  (in  this  restricted  seuee)  amouuts 
regularly  to  8  or  -I  D. — JJ.J 
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ßcnerally,  in  rommcnctng  seuile  cutaract,  seveni  or  cren  all  of  tli«  Hbovc- 
mi>iilione<l  Tonu»  of  opAcitv  are  met  wiili. 

5.  In  yoiiiifi  |K-o|ilc>,  ctttnnMrt  oftun  brains  in  lite  rorm  of  irregular,  manlar 
or  elautltik«  0)Mcitw<i. 

Opaciciee  of  tlic  leQS,  especially  nhcn  oxsmiucd  witti  a  raagnifying  glnss 
and  foral  illumiiuition  cunjointlv,  uflfii  |]n'M.-nt  qtiilp  rli'url^  the  HpjwiirHtiCL'  of 
Iwio^  furiiiM  uf  ininulo  drop«.  Surh  o|iitcitie»  ore  nioet  fix'()UL-utl^*  fuund  in 
aitnrticts  of  young  )>en>oas  and  in  compliculeii  cataract«. 

How  long  It  rime  <I<if«  it  take  for  a  «itnract  to  become  rijio  1  The  pro^ftt 
of  a  cutjinirt  ih  sometimcfi  rapid,  soni'etimBa  sluw,  the  latti>r  cKiKrinlly  hi  ftcnile 
catornct  which  not  infrequently  nmnitiH  in  an  almost  un<jhaaged  comlitiini  lor 
yeara.  Ilcnct-,  [f  we  ßnd  iii  an  eldvrly  (iHlii^nt  I  tic  flrvt  utaj^'H  of  a  cataract  which 
aa  yet  produce»*  no  intorfGrcnce  with  viMon  worth  nicntiouio^,  Ih*  iudicuttuii  1», 
ia  the  intereH  of  the  iwticnt.  not  to  frighten  hira  by  communiciiling  hi«  ron- 
ditinit  to  hira,  an  he  jwrhui»  may  eiijoy  Huffirienlly  gi>nd  vision  fnr  wvprnl  Tenrs 
yet  to  comu.  For  our  own  i^n-iirity  wv  may  cummutiicatc  tlu'  discuvcry  to  Kiime 
near  relativ«.' of  the  patient's.  Suuietimi'M.  a^niu,  I  lie  lenticular  o|UM'ity  imif^rt-^M^» 
by  Rtn  and  .start»— a  cntanirl  wlnrh  he«  rcinainod  unclianged  for  quit«  a  long 
tjmt!  Itecuming  almuet  rtimplctt-ly  routure  within  n  few  monlti»  or  even  week». 

For  cbete  reasons  it  is  for  the  ni'*»'!  j-nrt  in)|>i>#«ible  to  answer  wilh  pn-ciwon 
the  patii^nt's  qiieation  a«  to  when  the  cfttarnct  will  become  ri|>c.  The  following 
diagno<<tic  points  may  m-rve  for  nn  Hp]iruximikle  det4?rnitnation :  The  lenliriilar 
Opacity  develop«  the  more  rapidly  the  youn^r  the  ]>er£ou  Is.  Light-colored 
caiarucla  becomes  nmlured  more  nipidly  timn  dark  one»,  und  thotw  with  broad 
radii  moro  rapidly  than  those  wilh  slender  nidii.  .K  ratamct  niffra  ciiii  ul-vit 
b«comc  matured  in  tli«  ordinary'  sense  of  tht:  wu:d,  iiincc  it  ia  not  n  cnlamct 
proper  biit  n  »cltTooiK  of  the  outirc  len^  whieh  may  be  >iaid  to  have  been  cod- 
verted  in  tirto  into  »  nucleus,  and  hence  alwnys  preseni-s  a  reriain  degwe  of 
tnuiHparency.  For  Llie  laity  a  criterion  of  the  ripetieM  of  a  cutaioct — i.  e.,  of 
il«  readincw«  for  operation — ia  the  fact  thai  the  eye  ta  no  longer  in  a  condition 
to  count  finjten«.  This  docs  nnt  hoJd  jjond  for  dark  CJitanicts,  which  jfenemlly 
do  not  iKfcorae  so  npiopic  t?int  the  jintientB  eau  not  [Mrrccive  the  ]  urge  roiled 
objecta.  Neverthctc*».  these  can  In:  oiwratcd  upon  wit!»  good  rcjiult».  cincL'  ibe 
Ifiw  haa  been  transformed  into  a  liaid.  horny,  tmn»luccnl  muisH  which  can  rcadi* 
ly  be  »liellcil  uut  tilt'iuily  from  it-"  capsule. 

The  rapidity  of  ripening  is  iiUo  influenced  by  the  etiology  of  the  catarsct. 
Certain  calaraOs.  such  as  diabetic,  traumnttr,  and  glaucomaiouü  cntnmclH.  fur- 
tlionnore  complicated  cataracts,  particularly  iIiubc  rctiulling  from  detachment  of 
the  retina,  are  diMinguiahed  by  their  rapid  rate  of  progreHS.  The  time  re<)uired 
for  ripening  chii  Ik-  most  readily  dclennincd.  at  lea«t  in  the  niHe  of  M*nile  cnl»- 
nkct,  when  the  other  eye  alrea<Iy  cnntuinH  a  ripe  cataract  and  the  lime  lluit  this 
has  taken  to  develop  im  known,  nine«  prvftUinahly  the  rate  of  adv&ucc  of  the 
colarnct  ti<  the  «imc  in  both  eyes. 

The  !nlumrM¥0c<*  uf  the  iiuituring  cataract  in  cniiMtl  tiy  the  awelling  of  the 
cortex.  It  U,  therefore,  more  distinctly  pronounc^.-d  the  »öfter  llie  cataract  is, 
dnoc  then  there  is  much  cortex:  on  the  other  hand,  it  is  nUogdher  wanting  In 
tlte  dark,  hiinl  rutaracts  which  conMst  of  srarcely  anything  Imt  nuclen.4.  For 
tin  aame  rcai-on.  too,  the  ordinary  phenamena  uf  hyjiermalurily  do  not  occur  in 
the  hitler;  infttead  of  undergoing  further  dii^integration.  the  horoy  Ictta  rcmnina 
unchanged,  or,  at  moat,  thickening  of  the  capsule  is  added. 
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B;  a  combinalioti  of  thickening  of  the  cajMule  wilb  various  d«;;rrm  of  mn- 
alfltencfl  of  tbo  laa«,  special  VHrietics  of  catitnict  »re  produwd.  A  lit|uefk-d 
Icn^  in  n  thJckenrd  «ir-like  caqisule  la  rallpil  e^^u  eatnraet  {mtartirta  rj/ttim). 
By  Die  turn)  tuUirtictn  ttntfa  ailitjunfa  \i  uuderi'tiMjd  a  shriveled  (Titiinict  within 
ft  I  hickeaed  cti|Miulc ;  dcrivinfi  ün  nnmc  (dry,  »iliqiie-f^haprd  or  jmd-likc  (atand) 
from  it»  »iinilsrily  to  »  driL-d  pod  (siliijuei. 

By  the  »lirtTf-Hnff  uf  tliv  catuntct  in  the  »tauo  of  hypennnlurity  ttio  anieritir 
chninbcr  become?  deeper,  until  fiaally  the  Iris,  ioBtcad  of  i>n>jccting  forward  io 
the  hIiii]«  of  II  i-uni.-.  lit-s  in  a  jiliine.  If  the  diniiniition  in  the  üizt:  of  tin-  nit«- 
ract  keep»  u»,  tim  iha  \h  nut  dnitvn  buckwiird  »o  om  to  form  a  funnel,  except 
when  it  in  joined  li»  (he  luns  CJipAiilc  by  posterior  «vnechife.  Othcrwiw  the 
iri-t  reinaiuH  Krn^tclied  in  a  plane,  imd  the  ehriveliiifj;  len»  bcciimeB  fiirlhur  and 
farther  reim>VL-d  from  the  irix.  so  tlint  the  latter,  deprived  of  its  support,  Ik-- 
COme«  tromuloutt.  A  dnrk  interepncc  is  then  seen  between  liu-  irU  and  the  lens, 
and  the  iri«  agnin  throWH  a  «hiidnw  iiptin  the  littter.  This  »lirnlow  munt  not,  of 
course,  LfG  coiifuiindt-d  with  that  which  U  found  in  imin&ture  calamct.  Nor 
should  the  black  rim  of  pipment  oti  the  margin  of  the  pupil,  seen  l»  every  aw«^ 
of  (»turaot.  he  rejijarded  9*  the  nliadow  cilsI  iip4>ii  the  '\ry>.  It  i»  enHily  dittttn* 
guishui  from  a  Bha<low  by  it«  appuarAoce.  and  uUo  by  th4->  fact  that  U  \a  visitde 
Dot  only  at  che  side  tovrnrd  the  light,  hut  all  round  rhe  iriii. 

In  tlif  fi|iij»e  of  hyiicrnnvturily  in  which  Ihi-  opjique  layen:  bw-imic  Ihinwr 
through  resorption,  the  «ight  often  incietiKi-»  a  little,  »o  that,  for  example,  the 
fingers  can  be  ugtttn  dlningiiiolicd,  Really  itervki-ablc  vision  sometimes  comes  on 
in  young  |M'npie,  wli^n  the  remrptinn  got^  <m  bo  far  that  spota  are  funned  whirh 
are  perfectly  transparent,  lu  »enile  cataract,  in  which  a  hard  nucleus  is  pres- 
ent, it  \i  extrcmcLy  mrv  for  a  »püntiuiwus  rei>tonilion  of  sight  to  occ-ur,  nlthougl 
it  may  lake  pliicc  in  llie  folluniug  ways;  («)  By  the  resurirtion.  in  exreptionalf 
ca»if.s.  not  only  of  the  ci>rtox  hut  iJtto  of  the  oiicletiA  to  ourh  an  extent  that  ntrth- 
iug  but  slight  opacities  i>.-niain.  (A)  By  the  formntiou  of  a  Morgagnian  cata- 
ract, and  the  Nutise<|iiünl  trantifurumtiuu  of  the  Huir)  [xtrliim  of  the  cataract  into 
aclusr.  tranii|Hirerit  litpiid.  Then  the  upper  part  of  the  pupil  is  transparent  and 
black,  while  the  brown  nucleus  Id  i^en  lyitig  in  ite  lower  part.  These  cane«  artj 
not  no  very  rare,  only  rhey  wpre  not  formerly  correctly  diiignosticatod.  I  my- 
Botf,  since  1  have  lH?guu  to  |iiiy  ullentiun  ti»  the  Hubjeet,  hnvp  seen  six  such  Qtt^vs 
which  formerly  I  would  probably  have  looked  upon  an  cataracts  that  had  bi*- 
coiHc  dimini-tlied  in  t»w  and  luxiiateri  downward.  Aftcnvani  the  trangpnreiit 
lic)uid,  and  even  the  nuck-us  itself,  may  l»  resorbed,  «o  that  only  a  thin  mem- 
brane \*  left.  \c)  By  spontaneous  dislocaliou  of  th«  lens,  so  that  the  pupil  ngain 
becomes  [»artly  or  entirely  bliick. 

Opi-nitiunti  upon  hypernuiture  calaractf  give  mthcr  less  favorable  rvsultH  than 
tho«f  performed  at  the  time  of  tnsturity.  The  chief  disadvanla^s  of  o)M!nittng 
in  the  stage  of  hrpermaturity  are:  1.  Frolajwc  of  the  vitreous  during  the  opera- 
tion, on  account  of  the  defccliv«  condition  of  the  zonula.  3.  Ketf  ntion  of  the 
thickened  nn<l  opnquo  capsule.  8ince  this  can  not  disapixnr  by  sulwequent 
absoqition,  ns  (he  opaque  lenticular  mu^ws  miiy  do,  it  forms  a  permanent  ser- 
undary  ciitanct.  ä.  The  possibility  of  tho  products  of  the  dininlegration  of  the 
lenft  «ubstanoe,  es[iecially  Cholesterin,  coming  into  direct  contact  with  the  irin, 
and  exerting  sucli  an  irritating  action  upon  it  that  iritis  develops.  Xoncc  o)>er- 
ated  by  diaciasion  upon  a  iihrivelp«!  Kitaraet  which  contained  Rcnrcply  anything 
else  between  the  two  layer»  of  ca}wule  but  a  lerge  amount  of  ehuleslerin  cry»- 
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tals.  After  the  tntcrior  citpstile  hnd  been  opened,  the  cryittaU  jwured  into  tbe 
interior  cbumber,  wbvrr  t)H?y  rnuld  l>c  stoo  floating  about  like  glimcniiig  points 
in  tbe  tujiieous  niid  nftiTwiml  eiiikiDK  to  the  boltuiu  sfler  111«  fu»bion  of  a  hy- 
popyon. Although  thv  Operation  ittwU  was  done  without  the  iri«  re<?«iviii|;  any 
mechnnicul  injury,  a  »evcrif  indo-ryclitüi  ncverthcleM  onmiod.  in  conwqueiice,  I 
8llp]K)ec,  of  tliK  irriLatioii  of  the  iris  dub  to  tbo  action  of  tbcw  disintegration 
products  of  the  Icn«  ubrtaace». 

To  what  hm»  ln^n  »»id  in  rctffftrd  to  the  nurlcuii  nf  the  Icn»  and  its  behavior 
til  cases  of  cataract,  cxoeptiotiK  occur.  Thnrti  an>  caoeii  of  rauiract  in  children, 
in  which  the  lens,  iufilead  of  being  soft,  ha^  (|uite  a  hud  nucleus  or  five»  has  a 
waxlike  conHiHti.-ncc  tbmughout.  On  the  other  hand,  casea  of  aenil«  cataract 
hare  been  observed  wiihout  nucleus.  In  cxce])tional  cbaca,  the  nucleus  and  not 
the  cortC'X  may  be  the  tlntt  p&rt  to  bocouiv  opaigue  iu  the  leniM.'«  of  adulu  (eatit- 
racla  HuelairtM.) 

C.  Etiology  of  Cataract 

91.  1-  Cataracta  Congenita, — The  cnuHe  of  this  is  either  a  disturb- 
ance of  derolopmeut  or  an  iDtra-utcrine  inäammation  of  the  eve.  BoLh 
the  stationary  partial  cataract«  (particularly  anterior  and  posterior  polar 
cataract)  »nd  the  progressive  forms  of  cataract  may  he  congenitaL 
Congenital  cataracts  aro  usually  bilateral  and  often  inherited.  Hered- 
ity, however,  mak<«  its  intluciice  felt  in  non-congenital  cataracts  also, 
and,  in  fact,  even  iti  Kciiile  oitamct;  there  are  families  many  of  whose 
members  become  blind  from  senile  cataract,  and  that,  too,  for  the  most 
jMiri  at  «n  uncommonly  early  age. 

2.  Cataracta  »enilis  is  by  far  the  most  frequent  form  of  cataract 
Indeed,  it  occurs  very  frequently  in  old  people,  but  nut  «o  r^ilarty  as 
to  be  regarded  as  a  physiological  attribute  of  age — as  the  turning  gray 
of  the  hair  is,  for  example — but  rather  as  a  pathological  procec«.  It 
ndually  doe«  not  make  \i»  appt'iiranre  until  after  the  fiftieth  year  of 
life,  but  is  eiceptiooally  observed  in  the  years  between  forty  an<l  fifty. 
The  fact  of  a  cataract  occurring  in  an  elderly  person  does  not  of  itself 
justify  the  dlugnoHia  of  senile  cataract.  An  old  man  may  get  a  cataract 
in  conswjiience  of  tranmatiäm,  etc.  Hence,  to  estjibtish  this  diagnosis, 
it  mnst  be  demonstrated  that  neither  in  the  eye  nor  in  the  body  in 
general  are  there  Hiseaees  which  might  account  for  the  development  of 
tlie  cntAract,  w  that  the  latter  can  only  be  attributed  to  the  effect  of 
age.  Senile  cataract  always  affects  both  eyeg,  bnt  rarely  at  the  same 
time,  80  that  generally  one  eye  la  in  advance  of  the  other  in  respect  to 
the  development  of  it«  cataract 

3.  Cataract  due  to  General  Dise'txes. — The  most  frequent  of  these 
is  diabetic  cataract  This  mainly  develops  when  the  amount  of  sugar 
in  the  uriue  is  high,  and  usually  matures  rapidly.  It  is  always  bilat- 
eral. In  thi«  category  are  aho  to  be  set  down  perinuclear  cataract  de- 
pending upon  rickets  and  cataract  duo  to  nephritis. 

4.  Cataracta  Tranmatica. — All  injuries  which  make  an  opening  in 
tbo  lens  capsule  resnlt  iu  opacity  of  the  lens.     If  a  freali*  transparent 
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leiiH  is  taken  out  of  its  capsule  »nd  laid  in  waUtr,  it  absorbs  vater 
abundantly,  aad  in  so  doing  become»  opaque,  bwoIIb,  and  ßnally  breaks 
up  into  layi'rs  tbroiigh  a  process  of  cleavage.  Precisely  the  same  thing 
takes  place  in  the  living  eye  through  the  imbibition  of  aqueous  by  tlie 
lene,  when  the  capsule  hits  been  opened  by  traumatism,  so  that  the 
aqueous  comes  into  direct  contact  with  the  lens  eub-stanc«.  When  the 
traumatism  affects  the  posterior  capsule,  the  vitreous  acts  in  the  samu 
way  as  Joes  the  aqueous. 

The  opening  of  the  cnpsnio  nsnally  occurs  through  direct  injury 
inflicted  by  means  of  a  punctured  or  incised  wound,  through  the  pene- 
tration of  a  foreign  body,  and  also  designedly  through  an  operation 
(discisaion).  Contusions  of  the  eyeball  altio,  which  do  not  |>erforate 
its  tunioa,  may  cause  opacity  of  the  Ions.  In  many  of  these  cases  it  is 
likely  that  rupture  of  the  capsule,  probubly  in  Ute  region  of  the  equa- 
tor of  the  lens,  is  caused  by  the  contusion.  But  it  is  also  a  fact  that 
lenticular  opacity  is  caused  by  simple  concnssion  without  the  capsule 
being  opened — the  opacity  in  this  case  endontly  not  depending  upon 
imbibition  of  aqiicuiis. 

The  development  of  cataract  after  injury  of  the  capsule  proceeds  in 
the  following  way  :  As  eiirly  at!  a  few  hours  after  tho  injury  the  lens  is 
found  to  be  cluiided  in  the  vicinity  of  the  capsular  wound.  Soon 
swollen  lens  fibers  protrude  through  the  capsular  wound,  so  as  to  pro- 
ject under  the  form  of  gray  floccuH  into  the  anterior  chamber.  Tdter 
on  these  break  off  and  fall  to  the  bottom  of  the  chamber.  Some- 
times  the  entire  chamber  is  found  to  be  ßllcd  with  the  swi-lling  and 
disiotegratiDg  fragments  of  the  lens.  While  these  prolafHied  masses  of 
lens  aabstance  are  becoming  gradually  smaller  through  reanrptiou  and 
fjniilly  disrtpp«*ar,  now  fitiitctili  keep  protruding  through  the  capsular 
wound.  At  the  same  time  the  opacity  spreads  farther  and  farther  in 
the  lens  itself,  so  that  asaally  within  a  few  days  the  lens  is  opaquo 
thrDiighout  In  favorable  cases  the  lens  may  diaappear  completely  by 
gradual  absorption,  so  that  the  pupil  becomes  clear  and  black,  and  thus 
a  spontaneous  cure  of  the  cataract  takes  plaoe.  In  mo&t  caeca,  how- 
ever, resorption  oonies  to  a  stop  earlier  from  reelosuro  of  the  eapanlar 
wound.  Then  opaque  portions  of  the  lens  still  remain  in  the  shmnken 
capsular  sac  and  form  u  shriveled  cataract,  which  mquirps  an  opem- 
tion  for  the  restoration  of  sight. 

The  conrse  of  traumatic  cataract  ia  unfavorable  when  either  inflam- 
mation or  increase  of  tension  is  aasoeiated  witli  tho  prncetw.  lußnm' 
mation  is,  fur  the  most  part,  like  the  cataract  itself,  to  bo  regarded  as 
the  direct  consequence  of  the  traumatism,  by  which  the  membrane«  of 
tbo  eye  (particularly  the  uvea)  either  suffer  a  severu  mechanical  injury 
or  undergo  infection.  Then  the  clonding  of  the  lens  and  the  inflam- 
mation (irtdo-cyditiB]  go  on  at  the  same  time.  The  inflammation 
leads  to  the  adhesioa  of  the  opaque  lens  to  the  neighboring  parts. 
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especially  the  irim  and  ciliary  body  {cntaractn  accreta),  and  by  Ihii  ad- 
hesion the  oporation  for  tho  <>aLaract  itt  rerdercd  diflii:ult.  lu  the 
Beverost  cases  the  infliiranmtion  is  so  violent  that  alone  it  «uffici^s  to 
destroy  the  eye,  either  through  panopiitha-lmitis  or  through  plastic  irido- 
cyclitis terminating  in  atropliy  of  tlio  üytfball. 

Slight  inflammations  of  the  iria  may  also,  it  is  likely,  occur  second- 
»rily  as  a  reäult  of  the  swelling  of  the  traninatic  cataract,  owing  to 
whit-h  tha  iris  is  stibjecteil  to  pressuro  or  to  tracticiu. 

Iner«a*e  uf  tenxion  may  also  be  cuumh)  by  a  swc^Uiiig  tranmatic  cala- 
ract.  These  cases  are  ]ess  dangerous  if  tliey  come  luidev  the  obserra- 
Uoii  of  a  phyitic-ian,  flince  the  incrt-iuie  of  tension  can  be  done  away  with 
by  timely  intorferontre  (by  paracentesis  of  the  cornea,  by  removal  of 
the  lens,  or  by  iridectomy).  Uut  if  such  a  ca«e  is  not  treated  properly, 
the  sight  is  nsually  destroyed  through  excavation  of  the  optic  nerre. 

5.  Cnlarncta  Coinplicota—My  this  term  we  mean  cataracts  occur- 
ring as  the  result  of  other  dineasea  of  the  eyeball.  Ae  the  lens  draws  \\s 
nutrient  material  from  the  surronnding  tissues,  it  is  easy  to  understand 
how  ill  disease  of  the  latter  the  transparency  of  the  lens  may  snfTer. 
The  affections  of  the  eyeball  most  frequently  leading  to  the  formation 
of  cataract  are :  (a)  violent  infliimnintions  in  the  tinterior  »Ttionis  of 
the  eye,  such  as  extensive  suppuration  of  tlie  cornea  (particularly  that 
produced  by  ulcus  tieriiens)  and  irido-cyclitis ;  (()  sluggish  inflamma- 
tions in  the  posterior  welions  of  the  eye,  such  \\a  chorioiditis  (iiarlieu- 
larly  irido-chorioiditts  chronica),  myopia  of  high  degree,  retinitis  pig- 
nicutoea,  detachment  of  the  retina;  (r)  glaucoma  in  the  stage  of  glau- 
coma absolutum  {Cataracta  glaucomatona). 

The  diagnosis  that  a  cataract  is  complicated  may  be  made  in  those 
caeefl  where  there  is  u  disease  of  the  anterior  section  of  the  eye,  simply 
by  the  external  examination  of  the  eye.  Morbid  changes  can  be  uiaile 
oat  in  the  cornea  or  iris,  and  al»(o  adhesions  between  these  organs  and 
the  cataract.  Hut  if  the  pj*thologipal  changes  which  have  led  to  the 
production  of  opacity  in  the  lens  appertain  to  the  deeper  portifins  of 
the  eye,  they  may  not  be  visible  from  the  outside.  Kven  in  such  ca«e«, 
however,  the  cataract  often,  by  its  peculiar  appearance,  shows  itself  to 
bo  complicated.  Thus  in  chorioiditis  and  retinitis  pigmentosa,  stellate 
anterior  and  pOBfcerior  cortical  cataracrt*  are  found  (see  }»nge  40C) ;  and  if 
the  cataract  is  total,  it  is  often  distinguished  by  being  liquefied  or  cal- 
cified, by  tlie  thickening  of  the  capsule,  by  the  presence  of  a  yellow  or 
green  discoloration,  by  tremulouBnees  of  the  lens,  etc  If  the  caturaci 
precenta  nothing  exteriorly  that  point«  to  its  being  complicated,  the 
only  way  in  which  the  diagnosis  can  l)e  made  is  by  examining  the  per- 
ception of  liglil,  a  thing  which  should  1»  done  in  every  case.  Such 
examination  will  often  domonstrate  the  perception  of  light  to  be  defi- 
cient or  altogether  wanting  in  complicated  catiiract. 

It  ia  of  practical  imporlanee  to  recognize  the  fact  that  a  cataract  is 
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complicated,  because  by  this  fact  tho  prognosis  and  treatment  are  iaflu- 
enced.  The  progiiosid  is  lesa  favorable  than  in  uncomplicated  cataract«, 
botli  because  the  operntion  is  more  difficult  to  perform,  and  becaase 
the  result,  iis  fur  m  sight  ia  cviiconied,  is  less  Biicce80ful.  Moreoror, 
compUoiiied  cataract«  often  require  special  method«  of  operatioD. 
Mauy  complicated  mt^iracta  can  not  bo  operated  upon  at  all. 

It  Ih  only  in  exceptiosal  uuscs  th»t  cvn^eniUtl  cataraet»  niv  dittcovured  imm«^ 
di&leljr  after  birth,  the  rule  being  that  the;  arc  not  made  out  until  the  child  is 
flome  week»  or  monthn  old;  fur  uvwhorii  ctiildreo  huv4^  vi>ry  iiurruvr  piij>il»,  und 
murcuvur,  bt^cauM*  ihcy  »\eep  so  mucik,  kvc\>  thoir  eyes  shut  moHt  of  the  time,  ho 
thtt  no  notice  is  takna  of  th«  fact  Ihal  their  pupils  are  not  black.  Then,  too.  a« 
Duch  vouiig  children  do  tint  tix  their  eye»  stexlJly  upun  uhjccl«,  the  fact  that  ttic; 
4)0  nut  HL>e  is  nut  obvious.  I'urtiul  cDtij^oital  cataract«,  if  they  do  not  cause  an; 
notable  tDipairtnent  of  »ight,  arc  often  not  noticed  until  the  pntient  in  of  (juitea 
mature  iif('\  or  ^n'rhnji»  are  never  dii^cnvered  at  nil.  Mai;y  mngmiUil  mtaractA 
are  mm |i limited,  a»  can  bo  suen  from  lliu  chiuige«  found  al  the  »aiue  time  iu  the 
iris,  especiallj-  poüterior  ^yncchi».  They  are  hence  the  rrwuH  of  h  ftptal  iritis. 
The  fomiatiuD  of  the  mtaract  muitt  in  many  cfuk>s  Ih*  dated  pretty  far  bank  in 
tntra-uterin«  life,  nince  children  aumetimefl  come  into  the  world  with  Cataracta 
that  hftvt  already  become  ahrireled,  Ilere.  therefore,  the  entire  process  of  rijmn- 
iog  and  of  .xlirivcling  has  been  evolvi^d  iu  utero. 

Endeuvon«  havu  bueu  uuide,  hitherto  iu  vain,  to  dincaver  nunc  geoerul  dis- 
turbance of  Dulrition  a»  the  cause  of  »cttU*  cataract:.  I)eut.''ch[uano  thought  that 
ia  a  oumlwr  of  ca^^en  a  ainiuLtanrsiUHly  exiitting  alhiiTninuria,  Michel  nn.  atho- 
romatou»  degeneralinn  of  the  ramtid,  »hould  be  regarded  a'*  the  caiiite  of  the 
■opacity  of  th«  Ivn».  Lander  »tatiatlca  have  uut  confirmed  thew  conjecture». 
Both  albuminuria  and  atheroma  of  the  larger  vesMla  have  been  found  IA  b« 
very  frequent  in  old  puopic  geuenilly.  aud  (julte  aa  frwiuent  in  thoae  who  do 
not  Hufli;r  from  cataract  a»  in  cataractoua  puCienlti.  A»  Uttlu  an-  we  jutttiSfd  in 
believing  that  senile  cataract  occur*  espcciiilly  in  decrepit  old  men.  On  the 
coni  rnry,  it  ia  very  often  found  in  perfectly  robUHl  pentODs ;  and,  moreover,  thone 
individiialM  who  are  affected  with  senile  cnLaruct  remarkably  early  |in  the  years 
lielwceii  forty  and  fifty)  are  by  no  mean«!  prematurely  aged  in  other  rettpvct«. 
It  hence  t*eni.i  as  if  senile  catanirt  must  be  adcrilKHl  to  purely  local  cau-W».  to 
the  proi-(.-H8  of  transformation  of  t)tc  inner  Inyeni  of  the  lenti  into  nuoleua  («cle- 
rosi»)  these  layer»  diminish  somewhat  in  volume,  rnder  normal  condition»  this 
proc4.-88  of  tihrinkin^  m  conrlucted  ho  slowly  and  gradually  that  the  cortical  lay- 
er« are  able  to  adapt  theniüciven  to  tlic  ilimtniidied  volume  of  the  uucleu».  Hut, 
if  the  *ihrinking  goes  on  with  exceptional  »peed  or  irregularly,  there  may  be 
prmlnced  undue  traction  and  sulMetpiciit  tH'pamlion  of  tho>^  layers  of  the  lena 
which  tie  iH'twecn  nucl^u»  and  cortex.  In  tl]i.><  hituution  line  ILsjiurea  urv^  formed 
ia  which  fluid  accumulates;  afterward  the  adjacent  It-ni»  fibera  them»clvea  In- 
come npatpie,  and  thim  afford  the  initial  impulite  which  leads  to  the  opacity  of 
the  entinr  lens  (FArnter). 

It  wa9  fonnerly  believed  that  the  cauae  of  ttiiibftif.  eaturaet  waa  to  be  looked 
for  in  the  almtmctinn  of  water;  for  if  s  fn-sh,  ininsparent  len«  with  uninjun-d 
capsule  in  laid  in  a  Huliitiim  of  HUgnr  (or  even  n  .solution  of  niiU),  the  lens  Iwcomea 
clouded,  owing  to  the  fact  that  the  «tolution  ahHorlxi  water  from  the  lena  with 
■Tidity.     If  the  opaque  leu»  is  then  put  back  in  phiin  water,  il  again  becouic 
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clear.  The  mm«  cxpcrimtnl  cnn  sInm  be  pfrromifil  upon  living  anitnatii.  The 
blood  in  the  vessels  of  a  frog  in  rt^plvced  by  »  wluliuu  of  tuiffur  ur  salt,  whcre- 
ujKtn  the  lernten  become  opaque.  Then,  if  th?  frog  Jii  [>ut  back  again  into  WBtcr, 
the  k'osirH  clwir  up  tmcu  nior«.  Up<tii  Ihc  basis  of  the-in  (■X[>primf'iH«  it  waa  u- 
«uined  tliAt  in  (liAbeteti  the  fluids  of  the  e.re.  uud  (»irticuliirly  the-  tti|ueou!i,  on  ac- 
count of  the  nniuunt  i>f  tm^r  they  Cüiitnin,  ucl  by  withdrawing  Wftttr  fivm  the 
(cos,  M>  that  thi'  litter  bi-cnmi-i«  (jpMtiue.  ThiH  view  ii[)[tfHit-d  to  hv  conlirmed 
by  the  fuel  thai  diabetic  ctttamct  occun  only  wheu  the  uninimt  of  ttupir  in  Ihv 
urine  in  grutit.  More  receiil  ttiitilyBc«  of  the  acnieotw  in  dinbelii^  have,  however. 
»hnwn  that  the  amiiiint  of  t-agnt  contained  iu  it  is  very  RinnJI,  niurh  Rmnller  than 
the  uuouDt  required  to  produce  opacity  of  the  lentt  Id  the  exjHTimeittJi  cited. 
Henrc,  although  it  ih  nut  to  ^>e  denied  tiiat  the  altered  compoiiition  of  the  äuids 
of  the  eye  is  accomitable  for  diativtic  citturnct,  neverttmietw.  the  action  of  this 
(actor  U  not  to  be  conceived  of  simply  as  an  abstmctiuu  of  water,  but  as  iH'iiig 
due  to  man-  romp1ir»led  diiftiirbance'4  Id  the  nutrition  of  the  ]etu>,  tlie  nature  of 
wiiich  ift  not  yet  exactly  known. 

Not  every  catsmct  that  in  ceen  in  a  diabetic  putjent  is  a  diabetic  calnmct. 
niabetr»  bi-iiifj  of  cummun  ucciirrencc  in  advanced  life,  K  often  happens  that 
bpacitics  of  the  lenn  are  found  in  patienlü  afTt-cteil  with  it.  Such  ojiaritiefi  muiit 
be  regarded  as  Koile  cataract,  if  ibfy  exhibit  the  ordinary  ajipeurance  uf  the 
latter  and  the  »low  devrlopment  chttrnct^ristic  of  it. 

A  form  of  catanR'l  which  renlly  tle^Mind»  ujiori  the  attstnirtion  of  wfiter  x^ 
probably  that  which  Minitlime«  niuLcK  it  aj)|>uirauci'  in  the  )un1  tiNgu  uf  cholera. 

The  prognoMit  of  diabetic  cataract,  aa  far  as  the  operation  upon  it  ih  con- 
«•med.  i«  IcCH  fi*vi>ri»li!e  than  in  apnili-  catararti,  liecjitine  in  diiilM-t*^  wound» 
show  le*ti  teiiienry  to  heal,  and,  moreover,  diabete«  predisposes  to  iritis.  Hence, 
if  we  have  to  a|>cratc-  upon  a  diabetic  cataract,  we  wait  until  by  suitable  treat- 
ment ih«  amount  of  sujmr  in  the  urine  ho«  been  reduced  to  the  lowest  possible 
point,  [t  ia  said  that  in  diabetic  cataracts  which  have  not  advanced  too  far  a 
purtiid  (litfappeiiratice  of  Ihx-  opacilie»  baa  fiom^tinie»  been  obaervvd,  after  a  «uc- 
Ceasful  treatment  of  the  diabetes  (by  the  Carlsbad  water  cure).  Such  cataract«, 
tberc-fore,  would  be  the  only  ones— and  they  uuly  in  execptional  cuach — that  can 
be  inipnived  by  medicinal  trttutmcnt. 

The  rrtitiul  pigment  of  the  iris  in  diabetic»  is  often  found  to  present  a 
marked  degree  of  (pdeotatouH  swelling,  even  when  the  iris  during  life  did  not 
exhibit  any  symptumf  of  iiiltunimatioti  (Kamocki).  Since  thin  state  of  thing« 
hiia  been  obwrved  only  in  diiiljete»,  it  muttt  be  attributed  to  thi«  discaw,  and  in 
perhafis  cxplninable  a»  due  to  tlie  action  of  the  altered  aqueo«»^  «[»on  the  retinal 
pigtni-nt  of  the  tri».  It  h  probably  in  a  sitnilar  way  that  (he  altered  nutrient 
fluid"  which  enter  the  lens  lead  to  its  opacification. 

An  interesting  example  i>f  opacity  of  the  len«,  due  to  an  altered  compositioo 
of  the  nutrient  flui<]t>,  is  nnphthaUnk  c>itiir<ti-r.  This  i»  produced  when  naph- 
Iballn  is  ndmintstered  to  rabhit«.  Retinili«  devcUjps  flrst  with  ojiaeilics  of  the 
vilrecHut,  and  suliM'quently  a  cataract  foiuia  (Bouchard).  Other  formsof  cataract 
following  the  ingestion  of  poisons  arc  those  that  appear  lo  frgotiam,  rhtip/uiHut, 
and  fietlti'jrtt.  In  iIm*«'  dlseaws  convulsions  are  present,  and  the  (lueetion  must 
be'  raised  whether  the  catarart  is  not  potwibly  dejwndeul  upon  thetn:  for  it  i« 
a  fact  that  the  formation  of  cataract  w  olwierved  *tfler  ranrultont  nt  the  mcwt 
diverge  kinds,  fnder  this  head  belong  the  convulsions  of  epih-psy.  byrtcria, 
evlafflpsia,  and  tcUny;  moreover,  childrtm  with  latneUu'  cataract  are  almofft  in- 
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varublj  mich  u  hare  suffered  from  coDvulsious.     Ttie  rtiologica)  coont 
between  the  rtmviilsioni«  ami  tliu  mtarart  hau  not  yet  Imtii  illMMivcml. 

Aftor  a.  ftroie  D/'/i{/A(»i>i{/ n  tlvvi.-lu|miriit  of  cjitanit-t  ik  obM.Tvvd  wUicb  ii> 
VBriou^l;  referred  to  the  concutwion,  to  tliR  evoluiiun  o(  Ih-iiI,  iiiitl  liwtly  la  Ihtr 
cbomicul  (eltctrolytic)  oclion  of  thv  electric  itfmrk.  Acnoriiing  to  experi menial 
inveKtigmtionii  by  Iluss,  cleutric  üboclu  |jroduc«  in  uDtmiils  the  deatli  of  the  cell» 
of  the  ca]i»iilar  epithelium — ■  fact  which  would  aupjily  th«  rctuian  of  the  for- 
mutiun  uf  cstunct  iu  lLe»e  i;aM08. 

Ill  traaiHtitU  attaract  it  ta  th«  rule  that  the  opacity  of  the  loD«  become« 
total,  spreading  ruiiidly  fruni  the  «ttc  of  the  woiim)  in  the  cii|»ule  to  the  rret  of 
the  lent«.  KKi;e|itionally,  huwuvcr,  vane»  nrv  ultMrrved  iu  vvLirh  the  upucitj  of 
the  leit-s  remuitis  partial  vt  iudved  actually  disappear»  o^ain.  For  tlitti  to  occur, 
the  capsule  wound  muat  be  rcr>'  «niull,  su  that  It  (■Uim'I'h  quickly  nnd  the  niptcmu 
hint  no  longer  acceni*  to  the  lens  fil>er8.  Mi»it  faforebly  situutud  in  this  rvgard 
arc  tluMe  capnular  wouDd;«  that  He  lichind  the  iris,  by  the  ndheMon  of  which  to 
the  wound  the  latter  h  very  ttoon  closed  up.  In  Huch  cusi-h  it  may  hii|)|K-n  that 
a  circumscrihed  opacity  rcmBimi  cunHncd  to  tlu'  kiU*  of  injury,  or,  if  a  foreign 
body,  ha«  penetrated  the  leni>,  i»  found  only  along  the  track  of  tli«  wound.  By 
reaorption  of  the  opaque  portion»  the  opacity  itMelf  may  eren  in  part  rlcsr  up 
again.  SometimcB,  too,  as  a  rniiseipufneeof  injury,  Ht<illatt'  anterior  or  poiileriur 
curtical  cataracts  develop  which  may  likcwtM:  remain  stationary  or  may  even  ret- 
rogreiu  (see  page  408). 


D.   TTtntmcnl  of  Cntarnct. 

92.  No  kind  of  medicinal  treatment  ib  efTectuul  aj^ainat  cataract. 
An  improvement  of  tli«  KigliL  iimy  bi*  ublaiitt^tl  by  meiiiiä  of  atropine  iu 
thuHt'  vnafA  ill  which  tlin  oputiity  iK;rupi(>a  print-ipully  llit!  pupillury  are« 
of  the  lens.  In  that  ca&c,  uftcr  dilatation  of  the  pupil,  the  peripheral 
transparent  portion  of  tho  loiis  can  be  employed  for  virion. 

The  popiihir  remedies  and  (pmrk  mftdlcines  which  »re  alleged  to 
have  been  of  assisturicc  in  cataract  are  mostly  such  as  contain  bella- 
donna, and  act  favorably  u{ion  the  sight  in  the  way  just  mentioned. 
The  improvement  thus  ohtainpd,  however,  19  transient,  diaappearing  u 
soon  us  the  peripheral  layers  are  implicate<i  in  the  opacity  by  the  prog- 
reHB  of  the  catiract.  A  euro  of  cataract  <^an  be  seciireil  only  by  opera- 
live  means.  The  indispensable  prereciuiBile  for  this  is  Ihnt  the  light- 
perceiving  parts  (retina  nnd  optic  nerves)  should  be  healthy,  a  matter 
which  is  determined,  bv  careful  testing  of  the  light  perception  (see 
S  155). 

The  methods  of  operation  in  rogue  are  mainly  discisfiion  and  ex- 
traction. Discission  ia  chiefly  adapted  for  the  cataraeta  of  young  peo- 
ple which  do  not  yet  contain  a  »olid  nucleus.  It  can  be  performed  In 
evcrj  stage  of  the  growth  of  the  cataract,  and  hence,  too,  in  |>artial 
opacities  of  the  lens.  Moreover,  disctsaion  is  indicated  in  niombrunmis 
cataract,  not  to  effect  their  abaorptiou,  which  would  bo  imposaiblo.  but 
to  tear  a  hole  in  them  (dilaceration).  The  indications  for  extmctlon 
will  be  given  at  the  same  time  with  the  descriplion  of  the  methods 
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for  {)erforiiiing  il  {^g  I(!0,  ](!]).  Kxtractiutj  gives  the  best  results 
wheD  the  cataract  iu  n])«.  Hence  we  should  fut.  off  the  operation 
until  this  occura;  provided  alwajrit  that  tlie  other  eye  retains  itußicienUj 
goiMl  sight  in  ttiH  meantime.  Hut  if  the  other  eye  »Uo  becomes  so 
clouded  that  thü  putient  is  iocapacituted  from  work,  the  cataract  may 
be  extracted  even  before  it  ia  fully  ri]>e.  Ileiiling  tliuii  take»  [ilace  with 
agood  n>£ull  lui  iti  ri[w  catAract,  except  that  layers  of  transparent  cort«x 
are  more  apt  to  remain  udhereut  to  ibe  capsule  during  the  Operation. 
These  afterward  become  opaque,  so  that  a  gocondary  i*atitract  iw  formet! 
which  requires  a  Hwondary  operation  (diacissiori).  J>itTorcnl  operative 
methods  have  been  prupoHeU  to  accelerate  the  process  of  ri|)ening, 
among  which  FöraWr's  (iridectomy  with  massage  of  the  Icue,  {«  I5fi)  is 
the  moat  employed. 

Cataracw  which  are  congenital  or  whicl)  develop  in  childhood 
fibonld  be  operated  upou  as  early  an  |M)äsible.  Children  can  be  sab- 
jected  to  the  operation  of  discission  with  good  results  at  the  age  of  a 
few  weeks.  If  the  cataract  is  not  operated  upon,  the  development  of 
the  retina  is  arrested  and  aiiihlyopJH  ex  anopsia  is  prtKlnced.  Conse- 
quently, the  good  result  of  a  cataract  operation  that  i«  performed  at  a 
later  date  is  comparatively  small  a«  far  an  vision  is  concerned. 

In  traumatic  cjilaractl.  <iur  first  thought  sliotild  be  to  combat  the  in- 
flaramaiion  which  «sually  follows  the  injury.  Iced  compresses  are  of 
the  most  service  against  this  iotpending  inflammation,  and  aiKo  against 
the  great  swelling  of  the  wounded  lens.  Rcmovnl  of  the  opitquc  lens 
«honld  not  be  p<?rformcd  at  on™  except  when  owing  to  its  own  great 
swelling  it  is  itself  the  cause  of  inÜammation  or  of  increase  of  tvnsion. 
Otherwise,  it  ia  better  to  put  off  the  operation  until  later,  Icat  the 
inflammatory  symptoms  bo  aggravated  or  brought  on  anew  by  it.  If 
we  wait  a  long  time,  ofteii  a  gn-at  part  of  Ihn  iratanict  is  absorbed 
spontaneously,  ^o  that  instead  of  extraction  a  simpler  operation  (discis> 
siou]  can  bo  performed.  So,  too,  in  complicateil  cataract  associated 
with  inflnmraulory  symptoms  we  had  better  await  the  decline  of  the 
inllaniroatiou  before  operating,  unless  imperative  indications  compel 
US  to  an  earlier  performance  of  the  operation. 

An  eye  which  has  been  operated  U[>on  for  cataract  is,  in  conse* 
quencc  of  the  loss  of  the  lens  (aphakia),  liyjiermetropic  to  a  marked 
degret>,  and  has,  moreover,  lost  its  power  of  accommodation,  so  that 
distinct  vision  can  bo  obtained  only  by  suitjible  convex  glasses. 

Shall  we  operate  upon  an  eye  nffected  wilh  ■  mature  ralnnirt  if  the  other 
still  noes  W4-ll}  In  the  rjute  whc»  a  liefiinning  dcvclupiiifnt  uf  a  «itamct  b 
alread}-  prt-wnt  in  tlie  My-und  eye  this  question  i»  eTidentl;  to  be  aniiwered  in 
the  affirin&tirt.  To  know  whether  wc  shall  also  operate  when  tho  Bcrot»d  eye 
b  perfectly  liculthy  und  give«  »s  no  rriiHnn  tn  »titidptttf^  the  fnrtnntinn  of  a  rata- 
ract,  we  mutit  ask  what  gain  tli«  palicot  woulr)  derive  from  a  uailatcral  cataract 
operalVon.     Flow  is  vUioD  performed  with  two  eyes,  one  of  which  has  its  lens 
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rargeoa,  had  the  opportunit;  of  performiot;  an  autopsj  apon  tb«  bodj  of  a 
■oldier  who  hiul  ■  matiirt'  mtamct  in  his  rvc.  BrituR'-att  [MTformcd  depn-Mioo 
of  thv  cataract  upun  the  radaviT  nnd  Ihi^n  opeß(.>d  the  vyp,  kIivo  ho  found  itiat 
the  opacity  which  he  hiid  depresacd  into  tho  rtcrcous  was  the  leog.  Uc  laid  his 
observation«!,  tu{;«lh«r  with  the  concluttioDH  drawD  rrom  thum,  beforv  the  French 
Acaiiemj,  but  obtained  no  credenee.  The  Academy  confuted  him  by  holding 
Dp  th«  doctrioc«  of  Galen  in  regard  to  cataract.  It  wa«  uot  till  thrc«  yeara 
later,  when  dl-w  prtxifit  had  t>een  bruught,  that  tlie  Academy  recognized  tlic 
new  doctrine,  whU-h  kooii  found  gcoural  acceptaoM. 

II.  CuANOEs  OF  Position  op  thk  Lens. 

93.  Cbunges  of  poaition  of  the  lens  alvava  liavo  their  anatomical 
canae  in  cbaogos  of  the  zonola  ol  Zinn.  This  in  the  normal  e.Te  is 
tightly  stretrhetl,  and  holds  the  leuH  so  Srinly  that  the  latti^r  remains 
perfectly  immovable  even  with  the  most  violent  motions  of  (he  licad. 
UL>nce,  any  tremor  of  the  lens,  and  still  more  any  displucunient  of  it 
from  it«  natural  position,  prceupposo  a  nUtixatlon  of  the  lirniuess  of 
this  attachment.  Such  a  relaxation  can  take  place  either  from  a  simple 
cloDgalion  and  looaenlog  of  tho  fibers  of  the  zonula,  or  else  from  Üieir 
rapture  or  complet«  dcstruction.  Changes  of  this  sort  may  affect  either 
&ingto  portions  or  the  entire  circiimfenniee  of  the  xonulu. 

The  objective  symptom»  of  a  change  of  position  dilTcr  according  as 
the  lens  is  only  displaced  a  little  (stihUixation),  or  has  left  it«  place  in 
tiie  fossa  patellaris  altogether  (luxation). 

(«)  Subluxation  may  constet  in  the  lens  being  a  little  tilted,  so  that 
one  edge  of  it  looks  somewhat  forward,  the  opposite  one  somewhat 
backward.  This  is  recognized  from  the  unequal  depth  of  the  anterior 
chamber.  Another  Kort  of  subluxation  is  produced  by  lateral  diplace- 
ment  of  the  IcnR,  »o  that  it  no  longer  lies  in  the  eouter  of  the  fo&sa 
patellaris.  In  this  case,  too,  the  anterior  chamber  is  unecjually  deep. 
If,  for  example,  the  lens  Is  somewhat  depressed,  the  anterior  chamber 
would  bo  found  to  be  deeper  in  its  upper  half,  shallower  below  (Fig. 
134).  Fitrthermore,  when  the  pnpil  is  diluted  (and,  if  the  disjilace- 
ment  is  marked,  witliont  this)  we  can  see  the  edge  of  the  lens.  This, 
in  the  eiaraple  above  seJecled  of  depression  of  the  lens,  would  run 
transversely  across  tlie  pupil  forming  an  arch,  which  is  convex  upward. 
That  part  of  the  pupil  which  is  situated  above  it  and  which  has  no  lens 
(Fig.  134,  a)  would  be  a  deep  black,  while  the  lower  part  (!)  whicli  con- 
tains the  lens  wonld  be  faintly  gray.  This  arises  from  the  fact  that 
even  the  most  transparent  lens  reflects  some  light.  Iteally,  therefore, 
the  normal  pupil  is  not  perfectly  black,  but  of  a  very  dark  gray — a  fact 
which  one  ran  convince  himself  of  in  thofle  cases  in  which,  through  dis- 
placement of  the  lens,  one  part  of  the  pupil  is  aphakic,  and  therefore  ia 
of  a  pure  black. 

In  both  cases — that  is,  when  the  lens  is  tUted  and  when  it  ii  later- 
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ally  displaced,  conditions  which  are  oft^n  combined — tlu-re  ücrcurs  in 
movemeuta  of  the  eye  tremor  of  the  inadetjimtely  uttaoliud  Il-us  aud  with 
the  leud  of  the  iri»  also  (irtdodonesis). 

ib)  Luxation  of  tho  lens  conaisiä  in  its  learing  the  fouft  patcllaria 
altogether,  either  by  prolapsing  into  the  anterior  chamber  or  by  recede 
ing  into  tlie  vitreous. 

A  lens  Iu*iitt!d  into  the  anterior  chamber  is  readily  recognizable 
from  iu  shape.     This  is  more  convex  Ihau  usual  beuauuj  the  lens  la  uo 


Kill,  im  — Si'nu'XjiTioM  i.>r  m»  l.tBn.     Sohkh (tio, 

TTir  Ifii»  Hm  mink  *i  r»r  -lowriwmnl  that  lU  iip|iM'  »liitr  U  rUitilfl  In  th^  pui^lL.    tn  u-  __ 
■if  Ulf  rrlaaiitioii  ut  tlic  ii')mila.  It  In  imii-'li  ImlKitl  mil.  And  Ih  In  winMct  bj  IM  lowerl 
Willi  till-  t^UI&r}'  iirivwi-H-n ;  tiifiri-i'>« i-r.  Ihr-  |ciw<t  half  of  thi-  Irl«  Is  prwiwrd  fonrMnd  tiy  BUI 
AWv«.  uij  Ui>>  ■.■■.■iifi-ary.  tli(>  aiiicrl'iri-'tinin^'r.  »ivJiis  U>  nvrnwlnn  of  thnlrlB.  la ftbHonuaHi'^ 
d*«T>     Ot  the  iMVim  of  my«  pniUii-rt  hj-  thr  liimlniiu»  point  n,  n  porrlno  icona  tlirofuth 
■  utMÜck-  pnn.  It,  or  (liF  |)ii|t|| :  Ibrwr-  niT>.  i>n  i>ii-»iint.  «>(  Ihr  ii>iwniv  nf  IW  Ivn*.  CfV  Imi. 

ctMiUr  rftnwiwi ,  »n  thai  thw"  coimb  to  &  f  (hiw  bcbiud  tJv  n-Untt  al  /.  anil  ftirm  upon  I 

rMInn  A  ili^iiRiim  Hrrl».  /i.  Tlial  rmiilon  of  ill«  biwm  ua«itnic  thruueh  thi>  »•ctlnn.  I,  of  IMl 
p(i|ill.  wliich  ronliim«  fhr  I.t«.  nn-Vrgivs  cxc^SAivp  refrndioo  on  i*(.i->>iint  nf  tlip  iaunfmimAf 
cnvf  mly  of  lln>  Ii-n».  »^  ttial  tlm  ruT«  Ii)l4"r»«rt  (n  fivnl  nf  tlii"  iwtloa  at  /,.  »nd  fi-rra  UDoa 
Ui4>  tv^lnn  a  iIIITiulim  Hri'ir,  h,.  Tlil«  Int.trr  kiHa  In  Mn  hHoir  th«  forp«  wiilrAllK  innil  b<-low 
Ulf  illlTiitlon  I'irclr.  M.  )>-s-niiw  all  ra/a  imuinx  thri>ii|il>  !>>•■  I<>i>*  »ndnrco  a  ilnvlaljiin  <li)iin- 
irar4  'VI  accnuiti  i>f  tIip  prii>uiali>?  actiun  of  (he  UUttT,  Tbus  two  bnotfiM  of  ttw  point  u  «f« 
produoed  upon  the  rutin«  (loonocuUr  diplopia). 

longer  kept  flat  by  the  tense  znnnla.  It  thrrpfort;  assumes  it«  maximum 
oonvexitT,  as  it  docs  npcn  the  strongest  effort  of  accommodation.  If 
the  lens  is  transparent,  its  edge  appoara  like  a  curved  line  of  golden 
liJHter,  10  that  it  looks  ns  if  n  great  drop  of  oil  were  lying  in  the  nnterior 
chamlwr.  The  anterior  chamber  is  deeper,  espccisilly  below,  where  the 
fria  i»  prcaspd  backward  by  the  lens. 

Luxation  of  the  leTia  into  the  vitrenns  occurs  more  fpoquently  than 
Iniatiiin  iulo  the  anterior  chamber.  The  anterior  chamber  thee  is  deep 
bei^aUM»  of  thp  receHsinn  of  the  iris,  which  is  tnimulous.  The  pupil  is 
nf  a  pure  black.  The  lens,  itself,  if  opaque,  may  sometimes  bo  rccog- 
ninil  ili^V  down  eren  with  the  naked  eye  ;  in  most  cases,  however,  the 
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ophthalmoscope  is  required  iu  order  tu  discover  it.  It  iseither  attached 
to  some  spot  of  the  fundus  by  means  of  exudate,  or  It  floau  about  freely 
ID  the  ritreons  {Cataracta  nutans). 

Even'  dislocation  of  the  lens  entails  a  cousiderable  (/iWurAtfnc«  0/ 
viition.  If  the  lens  still  Ilea  within  the  pupillary  area,  the  eye  becomes 
very  myopic,  becnaüc  owing  to  the  relaxation  of  the  zonula  tho  lens  as- 
sniUM  its  maximum  conrexity.  Added  to  this  is  a  considerable  de- 
gree of  astigniatistii,  arising  from  the  fact  that  the  tcus,  either  from 
being  tilted  or  being  laterally  displaced,*  refracts  the  light  with  iinectual 
strength  in  the  different  meridians  (regular  astigmatism);  or  the  re- 
fractive power  may  even  vary  in  dilTorent  sections  of  the  8anie  me- 
ridian  (irregular  asligmatisni).  Tlie  astigmatism  attains  its  maximum 
when  the  lens  is  so  greatly  displaced  that  its  edge  is  Tisible  in  the  pupil, 
the  latter  thus  consisting  of  a  {wrtjon  «rliich  does,  and  of  one  wliich 
does  not,  contain  the  leus.  In  such  a  case,  moreover,  double  vision — 
mouocular  diplopia— is  present;  for  the  marginal  portions  of  the  Ions 
act  like  a  prism,  U'liojw  rcfnicting  edge  corresponds  to  the  equator  of 
the  lens.  By  reason  of  this,  tho  rays  passing  tlirough  the  lens  are  de- 
viated, so  that  two  images  {b  and  ^„  Fig.  134)  of  one  object  (0)  are 
fomicd  upon  the  retina.  Xtäther  of  these  u  distinct  Tho  image 
{b)  produced  by  the  aphakic  portion  of  the  pupil  corresponds  to  ihut 
formed  by  a  very  hypermetropic  eye,  and  would  require  a  convex  lens 
to  make  it  distinct.  Tho  image  (A,)  ap[iertaining  to  that  part  of  the 
pupil  which  contains  the  lens  is  that  of  a  myopic  eye,  and  coidd  be 
made  distinct  by  nieuns  of  a  concave  lens.  Furthermore,  disturbance 
of  «-isioD  may  be  produced  by  the  development  of  opacity  in  the  »ub- 
luzat4*d  lens. 

In  htxation  of  t)ie  lens  into  the  vitreous  tho  eye  acts  like  an  aphakic 
one,  and,  if  no  fnrtlier  complications  are  present,  see  well  with  the  cor- 
recting convex  glasses.  I  ndeed,  in  the  old  method  of  cataract  operation 
by  ilepreesion,  a  luxation  of  tho  lens  into  the  vitreous  was  produced  de- 
signedly in  order  to  increase  the  sight. 

Dislocations  of  tho  lens  usually  entail  secondary  consequenees  which 
may  bo  extrcmelv  disastrous  to  the  eye.  Subluxations  often  in  time 
change  into  complete  luxatious,  the  vibrating  lens  constantly  pulling 
upon  the  zonula  and  gradimlly  causing  it  to  atrophy.  While  subluxatcd 
leuses  often  remain  transpiiront  for  a  long  time,  luxated  lenses  usually 
•ODD  become  opaque.  Often,  to  be  sure,  dislocatod  lenses  are  opaque  to 
start  with,  this  being  particularly  the  ea-se  in  spontaneous  luxations.  The 
worst  con)plications  are  those  arising  from  the  implication  of  the  uvea. 
The  latter  is  so  irritated  by  the  dislowitod  lens  pushing  and  striking 
against  it  that  irido-oy cutis  develops,  and  this  may  eTen  give  rise  to  a 


*  [Or  from  being  unofitally  relaxt  {in  oasM  of  partial  ruptiir«  of  th«  xonii- 
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syinpaLhetio  affection  of  the  other  eye.  Increase  of  tension  (secondary 
gluueoraa)  also  fretjuently  makös  its  appearance  in  conßcquenfo  of  dig- 
location  of  tbe  lees.  The  most  daugeroiu  form  of  luxation  of  the  lens 
is  that  into  the  anterior  chamber.  In  this  case  the  cornoa  becomes 
opaqiiu  wherever  the  lens  is  applied  to  its  posterior  surface,  and  the  cvc, 
for  th«  most  part,  undergoes  speedy  destmction  through  irido-cyclitts  or 
inorea^e  of  tenaioa.  On  the  other  hand,  luxation  of  the  lens  into  the 
vitreous  is  the  form  best  tolcmted,  especially  if  the  lens,  as  time  goes 
on,  becomes  smaller  through  resorption.  In  fact,  in  the  depression  of 
cataraot,  one  used  to  count  upon  this  tolerance  of  the  eye  toward  the 
lens  when  depressed  into  the  vitreous. 

With  respect  to  etiology  a.  dtstinctioQ  is  made  between  congenital 
and  acijuired  dixlocationa  of  the  lens. 

{a)  Congenitiil  dislocations  consist  in  a  lateral  displacement  (gub- 
luxation)  of  the  lenti,  which  is  known  as  ectopia  Untis.  The  displace- 
ment is  cHus«d  by  thv  fjict  that  tlie  zonula  is  of  unequal  width  in  dif- 
ferent directions.  Most  frc<nn-titly  the  lens  is  found  to  be  displaced 
upward,  the  fiber«  of  the  zonula  being  shortest  above,  longest  below. 
For  the  most  part^too,  the  volume  of  the  lens  is  Bomewhat  smaller.  In 
after  years  the  ectopia  usually  increases,  and  even  passes  over  into  a 
condition  of  total  luxation.  Ectopia  of  the  lens  is  ordinarily  present 
in  iMih  eycts  and  symmetrically  in  both.  Very  often  it  is  of  heredi- 
tary origin. 

(b)  The  acquired  dislocations  of  the  lens  develop  either  as  the  re- 
mit of  trauma  or  spontan  eon  sly.  Traumatic  dislocations  are  princi- 
pally caused  by  contusiun  of  the  eyeball  (for  the  mechanism  of  the 
luxation,  see  page  3^5).  Every  variety  of  subluxation  and  luxation 
may  bo  thus  pi-odaccd,  according  as  the  zonula  is  simply  torn  into  or  i«. 
entirely  torn  through.  If  the  tunics  of  the  eye  are  ruptured,  the  lens 
may  oven  be  oipolled  entirely  from  the  eye.  Aunmg  traumatic  lux»- 
tioni  in  the  mora  ext«nded  sense  of  the  word  may  be  ax^koued  those 
which  ilcvflop  when  perforation  of  a  corneal  ulcer  takes  place  very 
rapl'lly;  in  this  caso  if  the  i>crforution  is  only  large  enough,  the  Ions 
may  oven  ho  discharged  through  it  externally.  iSpontaneons  disloca- 
tinuH  take  their  origin  from  a  gra<luid  softening  and  disintegration  of 
the  Ktniula.  The  lens  then  owing  to  ite  weight  sinks  gradunllv  deeper 
And  divuper,  and  ul  length  untlergoes  complete  prolapse  into  the  vitrc- 
oni.  Tho  atrophy  of  the  zonula  develops  as  a  result  of  liquefaction 
of  the  ritreouK,  and  honoo  occurs  eapeciiilly  in  myopia  of  high  degree, 
III  i<lii>ri(ii(lilLrt,  und  in  detachment  of  the  retina.  Again,  the  shrink- 
ing-  of  a  liypernmUire  cataract  may  cause  stretching  of  the  zonula  with 
ot>uw*(|iient  atrophy  of  it,  and  thus  give  rise  to  spontaneouä  disloca- 
IUmi  of  Ihn  tuns,  so  that  the  sight  which  has  been  abrogated  by  the 
Mlariii't  I«  n'Mtiinnl  without  an  operation.  If  for  any  reason  the  zonula 
is  alrvttdy  atruphic,  lliu  Önal  irnputso  leadiu^  to  total  luxation  is  fre- 
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qnemly  afforded  bj  a  very  iusiguilicaDl  traumatisin — in  fact,  eren  bj 
betiding  over,  sneezing,  etc. 

Treatment  iu  those  cases  in  which  the  dislocation  of  the  lens  entaila 
no  further  injurioua  conaoqueucaa  besideB  the  diaturbnnce  of  Tision, 
C4>ii8ititä  In  the  prei*cribing  of  auitable  glasses.  In  tboäc  ca^us  in  which 
the  symptoms  of  irido-cyclitiu  or  of  secondary  glaucoma  »re  causfnl  by 
the  displacement  of  the  lens,  extraction  of  the  latter,  if  feasible,  is  indi- 
cated. Extraction  is  most  readily  performed  in  luxation  cf  the  leua 
into  the  anterior  chamht^r;  in  thi»  caMt,  too,  it  is  ahsohitely  necessary, 
since  olherwise  the  eye  la  lutit.  In  subluxation,  tbe  remorul  of  the  lens 
is  often  difficalt  or  even  iniacurries  altogethor,  bocauso  prolapfle  of  tlte 
TitreouB  occurs  on  account  of  the  defective  structure  of  the  zonula. 
The  extraction  of  a  lens  floating  in  the  vitreous  is  impossible.  In 
cases  iu  which  tlie  removal  of  the  lens  i^  difficult  or  impossible,  we  may 
iry  to  combat  the  inßiirnmation  or  the  increase  in  tension  by  means  of 
an  iridectomy.  If  an  eye  which  is  already  blind  is  the  seat  of  inflam- 
mation and  ])ain  due  to  luxation  of  the  lens,  enucleation  is  the  best 
means  of  relieving  tbe  pain  and  averting  the  danger  of  sympathetic 
affection  of  the  other  eye. 

A  trnnnparert,  ]uTiit«d  lens  Inoka  differently,  arrording  as  we  regnrd  it  by 
wflcctrd  or  transinillvd  Uylit,  By  n- fleeted  h^flit  tbi-  Itiiw  appuun«  fuintl_v  graj, 
aud  iu  ed^«  liiu) « f;;i>lden  luHtcr,  almottt  a»  if  it  wer«  a  wlf-lmutnou»  bodr.  This 
ia«o  because  the  rayit  cf  liglit  that  cutne  from  in  front  and  cuter  th^,'  marginal 
portiniM  «f  the  len*  undergo  total  ivfldrtion  ut  the  jWRCerior  surfacf)  of  the  lutter; 
for  at  this  t.\K>t  thev  pass  rrurn  a  Akum^t  luediiim  (liiL-  lima;  into  a  raror  uit'diuin 
(the  vitrcou»),  and  lu-nce  are  refracted  away  from  the  normal  of  incidence:  but 
as,  in  cuiiHe()ui.>uee  uf  Ihb.  Ihey  fall  vvry  obtt<|uely  upou  thr  po^U'riur  k-iiliculnr 
surfac«  at  the  edge  of  the  lern«,  thc^y  undergo  total  ri!llet:tir>n.  They  acoordingly 
do  not  continue  their  course  into  the  interior  of  the  eye.  but  return  to  the  ob- 
•erver,  who  therefore  seca  the  edgi;  uf  the  Ivnn  bliine.  By  IruntitDiMcd  light — in 
osamioiuK  with  the  ophtliulmoHCopc — the  L-dgu  of  the  Ivn»  fur  the  tame  reanon 
a|>pear3  black.  beeauM  the  ll^^ht  that  Ik  reflected  from  the  fundus,  wherever  U 
traverse»  the  Icn»  near  it«  edge,  is  »o  greatly  dt-fle<-t<'d  liy  the  htmng  jiristnatic 
action  of  the  latter  toward  the  njipoMtF  i«idi.'  of  tho  leui^  tUat  it  fail»  tu  reach 
tlie  vyv  of  the  obxerver,  in  cusc  lie  ia  atatlonrd  straight  iu  froDt  of  the  «ye. 
Hnice  the  Ivtrder  of  the  lenx  appear»  un ill» mined.  Biit  if  the  obwrver'»  eye 
b  maile  to  jiaa«  slowly  toward  iht-  njiit-  of  tht'  len«  opjHiBile  the  unilluminpd 
•dge,  a  point  ik  finally  reached  where  the  rayn  paiw  that  are  trausmittcd  through 
thifl  «dge;  and  then  the  latter  appear«  of  a  shining  red,  white  the  rest  uf  the 
lena  appears  unillumined  (DimmcrV 

Id  making  an  examination  wilh  ihe  inverted  image,  we  may  often,  in  caae 
of  dislocation  of  the  lens,  bcc  »omc  portion  of  the  fundus — e,  g.,  the  pupilla — 
double,  and  for  the  aame  reaBon  that  the  atlerted  eye  itaelf  aeca  oxternni  objects 
double. 

If  the  Icn«  ha«  pntfapar^I  info  the  anterior  fhamher.  it  product'«  through  irrita- 
tioD  of  the  iris  a  epa^iu  of  the  »phincter  iridis.  The  pupil  consi>(|ueatIy  contracts, 
•o  that  the  return  of  the  lens  into  the  poiterior  chamber  is  cut  off.  It  may  even 
happen  that  on  account  of  this  Rpasm  the  Icna  '19.  held  ttglit  at  tbe  moment  when 
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it  is  endeaToring  to  make  it«  way  through  the  pupil  into  the  anterior  chunbcr. 
The  lotiH  IB  then  jitrnmoil  in  the  piipi!,  and  mnso(iin'nt1y  violent  «vmptoms  or 
irritiUiun  arc  at  oiin-  H-t  up;  but  there  arc  ul»o  caeu»  in  which  the  leo»  caa  «lipi 
tbrough  the  pupil  »o  easily  that  it  in  fuund  sotnelimcH  in  front  of,  »umctimv» 
behind,  the  iri>t.  Sometime«  the  patient  is  able  to  produrc  this  rhange  of  plare 
voluntArily.  lie  <mn  briag  the  lens  iiito  the  anterior  chambtr  by  tjcodiog  his 
head  forMani  and  ^hnking  it,  while  (o  bring  the  lena  back  again  behind  the  iria 
he  haji  tn  lif  upon  hia  back.  lu  thi»  cai*f,  of  coiime,  we  are  always  dealing  ntth 
IcnseA  iif  dinitnislicd  diameter,  whirh  can  pa»  through  the  pupil  without  dif- 
ficulty. In  »ome  ini<tuncea  such  movable  len»e»  arc  still  attached  to  the  zonula, 
which  is  then  greatly  elongated.  If  tti  euch  a  case  we  we«?  obliged  to  extrart 
the  lens,  we  would' fifHt  brin^  It  into  the  anierior  chamber  by  the  appro|>riate 
ouuiivuvrc.  Then  if  we  cauM  the  pupil  to  contract  behind  the  lens  by  employ- 
ing a  miotic,  we  luve,  ua  it  were,  impriaoned  the  lenn  in  Ih«  anterior  chamber, 
and  will  Iw  able  under  ordinary  eircumittancea  to  remove  it  with  ease.  To  he 
Bur*,  theae  caaea  iti  which  the  lens  showa  such  a  great  capacity  for  milking  ex- 
ciin*ionR  belong  to  the  rare  eseeptions.  The  rule  i«,  thai  a  lens  luxal^Hl  into 
the  anterior  eliamber  atnys  then-,  and,  in  coRAequence  of  the  violent  infhtmnui- 
tion  wliich  it  «cite«,  become«  attached  by  exudates  lo  the  cornea  and  W«, 

The  dUtuHkintv  of  riswi  which  <U've)n[M  in  «iiblusation  of  th«  lenA,  so  far 
flfi  it  oonaista  of  myopia  and  regular  nsttgniati^m,  can  be  contacted  by  glosaea, 
but  the  irregular  aitligiiiatiMQ  can  not  be.  If  the  dislocation  of  the  leua  ia  a» 
great  ihiit  u  part  of  the  pupil  h  upliakic.  we  have  the  choice  of  correcling  «itfavr 
th«  aphakic  portion  of  the  pupil  with  a  convex  glasa  or  the  fiurtioQ  of  the  {Mipil 
that  contain»  the  leriH  with  a  concave  glass.  We  recommend  to  the  patient  the 
form  of  correction  which  give«  the  better  night.  Rnnirtimes.  for  thi^  nake  of 
belter  correction,  it  is  itidiealed  to  enlarge  the  nphakir  ]x>rtiuu  of  the  pupil  by 
an  iridcetoiiiy,  and  no  tuakc  the  eye  like  one  dentttute  of  a  len.«. 

Bpoutaiicoufl  dislocation  of  the  leti»  not  infrequently  occuns  in  eettuiip  either 
of  the  eyeball  as  a  whole  or  of  \U  anterior  segment« — henre  in  hydrophthalmua, 
in  staphylomattt  of  (lie  cornea,  and  in  anterior  Rtapliylomnta  of  the  sclera.  T)ie 
luxation  take«  place  because,  a«  a  result  of  the  bulging  out  nf  the  wall  of  the 
ejrebidl,  the  a^mce  between  the  edge  of  the  IcDs  and  the  ciliary  body  becomes 
enlarged,  so  that  the  zonula  is  Htretched  and  finally  atrophieK.  Et  may  even 
happen  that  the  lens  ha«  become  adherent  to  a  corneal  cicatrix,  hd  a»  t<)  iH-cutna 
more  and  mure  tiltfNl  as  Ihc  cicatrix  expands.  So,  too.  the  lens  u  sometime« 
drawu  out  of  its  plaee  by  exudates  in  the  vitrenus,  which  attach  them^elve«  to 
it»  pOMterior  surface  and  afterward  »tirink.  I^aatly,  the  dishication  uf  the  lens 
due  to  tiimorn  (glinmata  and  sarcomata)  preMing  upon  it  (Fig.  105)  may  \m>  uim- 
mentioned  in  thin  connectitin, 

Ily  lentioinii*  i»  meant  a  rare,  usually  congenital,  anomaly  of  tlie  leoa,  wbicli 
prcseata  a  conical  prominCDct'  upon  its  anterior  or  posterior  Burface. 


CHAPTER   IX. 


nrsEASßs  OF  tue  vitrkous. 


AXATOMr. 

M.  TnK  vitreons  (corpus  Titreum)  is  n  transparent,  colorloss,  gelati- 
nous m»88  which  fills  the  posterior  cavity  of  the  eye.  On  its  anterior 
aspect  it  has  a  depression  (the  fossa  pateJlaris),  in  which  reste  thp  pn«- 
terior  snrface  of  the  lens.  Hy  it«  other  iispecU  the  ritreous  is  applied 
to  the  ciliary  bo(Jy.  the  retiim,  and  the  opijf;  nerve. 

The  ritreous  consists  of  a  clear  liquid  substance  inclosed  in  the 
meshes  of  an  eqnally  transgiarent  reticnlum — the  framework  of  the 
vitreous.  It  IK  traverm-d  from  behind  forward  by  a  canal,  its  central 
canal  (canalis  hyaloideus,  canalis  t'loqiieti),  which  begins  at  ihe  [mpilla 
of  the  optic  nerve  and  extends  to  the  posterior  jMiIe  of  the  lens.  Dur- 
ing fwlu)  life  the  hyaloid  artery  runs  in  thi^  canal ;  in  the  fully  devel- 
oped eye  it  probably  serves  as  ji  lyiuph  i:harinel  (see  pa^'e  2f;j)).  The 
vitreous  eontuina  cells,  the  cells  of  the  vitreous,  which  liave  a  varwtig 
(round  or  branched)  ehape,  and  are  found  particularly  in  its  outer  lay- 
ers. They  are  to  be  regarded  aa  emigrated  white  blood -corpuscle« 
which  have  traveled  into  the  vitreous  (Schwalbe).  The  external  en- 
velope of  the  vitreous  informed  by  the  structureless  hyaloid  meoibrane. 
Considered  from  the  point  of  view  of  it*  development,  the  vitreous  is 
to  be  reparded  as  a  sort  of  walery — ho  to  R[K'ak,  dropsical — coiinectivo 
tissue.  It  is  only  in  the  foetus  that  it  hn»  vessels,  which  are  found  in 
\\a  outer  layer  (s*'e  pajje  'iHi\\.  In  the  fully  developed  eye  the  vitreous 
is  destitute  of  vessels,  and  hence  is  dependent  for  ita  nutrition  u|)on 
the  surroundinja:  tissues,  principally  the  uvea.  Accortlinjriy.  afTcetiotw 
of  the  inner  membranes  of  the  eye,  such  as  retinitis  and  chorioiditis, 
»Iwaya  result  in  an  implication  of  the  rttreouH. 


Diseases  op  the  ViTREors. 

I.  Opacities.— These  are  sometimes  small  and  sharply  circum- 
scribed, sometimes  of  large  size.  The  former,  which  make  their  ap- 
pearance under  the  form  of  dota,  flocculi,  threads,  or  membranea,  are 
what  are  CÄlle<l  opacities  of  the  vitreous  in  the  narrower  sense  {"pari' 
iaUiCorporü  vitrei).    The  patient  himself  perceives  them  entoptically. 
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«ceing  black  gpw^ka  of  varioue  shajje  (musciE  volitantes)  floating  befomi 
his  eyes  (myodesopsia).*     In   addition,  there  ib  a  diminution  of  the 
risaal  acuity,  which  is  the  more  |jronuuDCed  the  more  marked  the 
opacities  are. 

The  cause  of  opacities  of  the  vitreouB  are  generally  exudates  depos« 
itcd  there  in  the  course  of  iiilliininiatioiis  of  the  uvea  or  retina;  but 
biemorrhageti,  taking  place  from  the  vessela  of  these  niembraQcs  into 
the  vitreous,  father  spontaneously  or  as  the  result  of  injuries,  may  also 
give  rise  to  opacities  of  the  latter. 

The  prognosis  dcpnds  upon  the  sixe  and  the  age  of  the  opacities. 
Recent  opacities  of  tlie  vitreona  may  bo  absorbed,  so  that  the  vitreont" 
becomes  perfectly  clear  again.  Old  opacities,  on  the  contrHry,  usually 
resist  all  treidinitii L  As  regards  extravasations  of  blood,  the  smaller 
ones  may  be  cciniplotcly  absorbod,  but  targe-sizod  ones  always  leave 
considerable  and  pormunent  opacities. 

The  ireatmfnt^  which  is  successful  only  in  recent  cases,  consists  in 
the  employment  of  remedies  which  ucccleratci  absorption.  Among 
these  are  potassium  iodide  or  other  remedies  containing  iodine,  roor- 
oury,  diuphoretlcB,  and  mild  purgatives.  Of  the  last  natued,  saline 
purgiitive»,  tisjKtüally  the  «alliie  mineral  wak'ri^i — e.  g.,  of  the  Kreuz- 
brunnen  of  Maricnbad — are  particularly  employed.  ICepcAted  pora- 
ceutceis  of  the  anterior  ohamber  may  also  be  of  service  by  stimulating 
the  tissue  metainoriihusis  of  the  eye ;  and  BiibcoujunotiviLl  injections  of 
a  fiTt;-]i«r-cent  salt  solution  (one  half  or  a  whole  xyringcful)  are  said 
to  ac^t  ill  tho  same  way. 

Large-sized  ciudates  which  sometiracs  fill  the  vitreous  are  either 
of  plastic  or  purulent  nature,  and  are  found  iu  irido-oyclitis,  chorioidi- 
tis, and  puiiuphthalniilja.  They  may  lie  seen,  if  the  media  are  other» 
wise  clear  enough,  by  tateral  illumination  under  the  form  of  gray  or 
yellowish  masses  situated  behind  tho  lens.  The  plastic  exudates  bo- 
come  organizod,  shrink  up,  and  thus  lend  to  »Lruphy  of  the  eyeball, 
while  the  purulent  exudates  are  for  the  most  part  evacuatetl  externally, 
afttrr  {>erfonitiiig  tlte  sclera,  and  tcrmiiiato  in  phthisis  btilbi. 

a.  Liquefaction  of  the  Vitreous  (Synchisis  t  Corporis  Vitwi).— 
When  observing  opacities  of  the  vitreous  with  the  ophthalmoscope,  we 
see  that  most  of  them  float  about  frpoly  in  the  vitreous.  It  follows 
from  this  that  the  fninicwork  of  the  vitreous  muHt  have  been  destroyetl, 
ao  that  this  boily  itself  is  convert<?d  into  a  perfectly  liquid  mass.  In 
operations  we  often  have  an  opportunity  of  directly  convincing  our- 
selves of  the  !i(|uefm.'tion  of  tho  vitreous,  which  we  see  Howing  out 
under  the  form  of  a  viscid,  nsually  yellow-colored  liquid.  Instead  of 
the  vitreous  being  liquefied  itself,  it  may  have  simply  an  accumulation 


*  Kram  ttiiMt  u  fly.  BI1Ü  ffit,  vision  ;  lii'iioe  {rraperlj  wiittea  mjiutlu&opna. 
f  From  ff^,  together,  Ktid  x*->  '  pour. 
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of  ilQid  upon  its  eurface  by  which  it  is  forced  away  from  the  retiua. 
This  is  most  frequeDlly  the  coae  in  the  most  anterior  und  |ioitterior 
diriaione  of  the  vitreous  (imterior  and  poitierior  detaehment  of  the  vii- 
rwK*;  sec  v  nnd  h.  Fig.  2^1).  Liquefnctiou  «od  detachment  of  the 
vitreous,  like  opacities,  are  always  the  result  of  disease  of  tlie  adjnceiit 
membranes,  which  ore  conoerned  in  muintaiuing  the  nutrition  of  the 
vltreoiiji — that  is,  they  are  found  in  reituitis,  chorioidicin,  myopia  of 
high  degree,  ectatio  eyes,  etc. 

The  must  im|M)rtant  consecjuonco  of  liquof action  of  the  vitreous  con- 
sists in  the  t^nulual  diminution  in  volume,  which  the  altered  vitreous 
may  undergo,  an  occurrence  which  manifests  itself  in  a  diminished 
tension  of  the  eye.  In  auch  oasüs,  detachment  of  the  retina  and  after* 
ward  even  atrophy  of  the  eyeball  may  supervene.  Another  consequence 
of  the  liquefaction  is  one  that  affects  the  stunula,  which  beoomee  soft- 
ened and  atrophic.  By  this  a  trcaiuluua  condition  of  the  lens,  and 
later  on  even  itä  spontaneous  diälocation  are  produced. 

3.  Foreign  Bodies  in  the  Vltreoas.— Tliese  usnally  excite  violent 
inllammatiun — iridu-cyclitis  or  panophthalniitiD — by  which  the  eye  is 
destroyed.  In  exceptional  cases  it  happens  that  a  foreign  body  is  tol* 
«rated,  so  that  it  may  b«  neon  for  yeare,  cither  free  or  enveloped  in  an 
exudate,  within  the  otherwise  clear  vitreous.  To  he  sure,  even  in  these 
cases  inflammation  may  set  in,  even  after  a  long  time  has  elapsed,  and 
destroy  the  eye.  Foreign  bodies  which  have  but  recently  entered  the 
vitreous  wc  try  to  remove  as  soon  as  possible.  The  chief  ones  that 
afford  a  prositect  of  doing  this  succe^uUy  are  chi[>s  of  in>n,  since 
magnets  may  be  employed  for  their  removal  (sec  page  243),  while  the 
removal  of  other  foreign  bodies  is  usually  effected  only  by  a  happy 
■ocident.  If  violent  inllHuimation  has  idready  set  in,  there  is  usually 
nothing  left  to  du  but  to  jierform  enucleation  to  avert  a  sympathetic 
affection. 

Among  foreign  botlies  in  l\w  broader  ftunse  may  also  be  reckoned 
lenses  Inxated  into  the  vitreo^'-s  and  also  lliu  Cysticercus,  both  of  which, 
like  foreign  bodies  in  the  proper  meaning  of  the  word,  give  rise  to 
severe  inflammation.  The  Cysticercus  may  be  removed  by  a  section 
made  in  the  sclera.  If  this  is  not  done  in  season,  or  not  done  Nuccew- 
fully,  the  eye  is  gradnally  destroyed  by  irido-cyclitis,  and  eventually  bu 
to  bo  enucleated  on  account  of  the  constantly  occurring  inflammatory 
attacks  and  of  the  danger  of  sympathetic  iiinammattoii. 

Of  the  hyaloid  artery  oormiUly  the  ool;  tlitug  that  w  left  in  the  ucnboro 
infant  i«  a  short  and  »Icoder  cord,  which,  moreover,  disappcant  during  ihp  flret 
yciu-  of  life.  Flxcpptionally,  hnwcver,  larger  remnants  of  the  »rtfn-  mnaiti  for 
life.  A  itrwUtmt  hjfaluiil  nrtny  ordUmrily  apix^nt  iiodor  the  form  of  a  ^my  äla- 
mrnt  thni  Htrctchcs  from  the  pitplllii  out  into  thr  vitrroii«,  and  niny  rvcn  niw?b  to 
the  posterior  pole  of  thf  li-nH.  In  typiral  custm  it  rnny  be  possible  to  dcpion- 
strstc  the  conacction  betwotin  th«  filiimL'tit  and  the  ceatnd  vesacbi  that  dip  down 
28 
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iato  the  ps pi  11  ft,  und  in  this  demonsinition  is  Tound  the  mirest  mtHW  tf  dl^ 
tinguUhin^  l>etwi-4>n  Ihis  ntinnunt  nf  fn^tiil  Mfn  and  ]>athokrf;jr«I  npodtlH  of  the 
viMTuuii>,  which  luay  in  ütLern!''|H'cti<  huw  b  vimilur  »hap«:  und  puattion.  Some- 
times tJisti-iid  uf  ■  litumviil  »  whUt  tubular  «tninlurc  U  oltwrved,  c-xt^ndiag  out 
fruiu  behind  forwnrd  in  the  sxih  tif  tliti  vitrtrniiti.  Tbi«  rcpn.<M-iilH  Ihv  hyaloid 
enunl  (iiWi  uillt^d  CUxptet't  earutl),  whiMc  walU,  owing  to  Bome  nhnormiility  in 
tbvir  structure,  are  vitiblc  with  the  niihthalmoarnjtc.  Thin  congenital  anotnnlj, 
«N  wnll  as  th«  jirrsistunt  hyaloid  urtury,  is  frctim-ntly  aiaucintc«!  with  u[iaciti<.ii 
in  tin:  |)U94terior  portions  of  the  lens  tpoHteriur  polar  und  cortical  calarucl).  In 
xuaiiy  animultf— V.  g.,  in  the  froj;  und  in  many  snukc-s  ttod  fishes — the  rtwMlB  of 
the  vilrenu«!  jierHiHl  during  life. 

Th«  embryonic  vitn^oua  cunCiiiiis  a  gn*.iit  iibuudau<'«  of  ohIIh,  and  lk  hcnm 
opaque.  The  c«lbt  aftcrwtird  dimtpprnr,  but  opaque  rcmnaniA  of  theiu  n-maiti 
in  the  vitreoud,  and  uiay  Ih-  ptfrt-eived  t-ittiiptinally  tiM  mu»nt  wlitaHtttM.  Them 
physiolü^inal  ctpacitieH  uf  tlui  vitreous  ap|iuar  undc-rtlie  furmof  tnuupem-nl  fibi- 
m^ntB  or  of  atrio}^  of  pcails  or  of  small  doccuH,  whirh  more  not  only  with  the 
eye,  btit  alsw  Bpontunt-ously.  Wc  ats-  this  very  readily  if  wc  look  auddcniy  upwnM 
and  thiJU  hold  the  eye  ntUI,  when  tliv  r>paeitii;ei  uuk  »lowly  do^v^.  Thi-y  are  Ibua 
distinguished  from  the  enloptjc  images  which  nre  produced  by  opacitie«  Id  th* 
lonn,  iMlhoM'  nlways  rt'inain  in  the  name  pliirn  in  tlie  Held  of  vinw.  Hbydiol»^- 
cal  mtiflcaj  vol itautL'a  are  not  at  all  ohviou»,  »u  that  Dio»it  uil-ii  are  not  awarr  of 
thoir  exitfl^jDCe  in  their  cyea.  To  perceive  them  wo  look  at  a  uidforraly  ilbitiii- 
natcd  Hurfiiee — for  instaiit'e,  the  «ky — through  n  Mtenoj^M^ir  ajiertun.-  (» luinutf  hulc 
madu  by  »ticking  a  Dcndlu  through  a  picrrR  of  black  }u|>er).  They  ar«  Uüually 
betler  pvrceWcd  by  myopic  eja.  A»  «oou  as  such  DmM.-ffi  volitimt'Ci  becomo 
so  distinct  a»  to  continually  force  thcni-telvp«  upon  the  attention  and  to  >H>coinQ 
troublf^imo  to  the  inlinit,  lUey  excite  thi!  HU8|»icion  of  tliuir  being  pathotogirul 
o[incilies  of  tlm  vilruou».  To  dixcover  them  the  oplilluilmoM:o(H'r  i«.  uwd.  If  w« 
ore  dealing  with  fiunt  opacitii^^,  we  have  to  employ  a  plane  mirror,  und  also  often 
artiflci«!  dilatation  of  thv  piipit,  Hcen  with  the  ophthnlnii>wo{te,  o|»c(tief)  of 
the  vitntiua  apjiear  like  dark  doLe  or  lilainculs  or  membraoeH  floating  »bout  in 
the  vilreoufl-  Very  minute  opadtics  affonl  the  picture  of  au  extremely  fine  »tip- 
pling of  the  vitn-on»  ("  vtln-oiis  duft  ">,  If  the  ujiaeitii-."»  are  utiil  more  minute, 
they  cnn  no  longer  be  [»ereeived  its  discrete-  poiiiU;  nothing  but  »  uniform  oli- 
acuratioii  »f  the  fitndiw  is  obi»crved  (diffiue  opacity  of  the  ritreousj.  The  morf 
numcrt>u.<)  the  npai-ities  arc  the  more  hiixy  th(^  fnmhi»i  nppears.  the  pupil  »I  the 
fuime  time  looking  retlder  Ihan  uhuuI  fas  any  bright  Imekground  apjM'arF  retl  b*^- 
hind  a  cloudy  medium — e.  g..  the  risinj?  nun  on  a  cloudy  moroing).  With  very 
denac  opacitiea,  nothing  in  got  with  the  ophthHlmoacopc  but  a  feeble  red  rcfico- 
tiou  from  tho  pupil,  or  the  latter  may  even  be  p^'rfcrtly  dtirk. 

In  Htfne&uU  tcintiUun»  )HU-ticle8  are  »eeu  thiit  look  like  golden  Spain gles  floAt- 
ing  about  in  the  vitreous,  and  which  fall  like  n  shower  of  gold  to  th«  bottom  of 
the  eyi!  when  the  eye  is  held  kIIII.  These  art>  formed  of  cryHtatK  wbo»e  eur- 
face«  being  «nooth  reflect  the  light  Mrougly.  They  usually  consist  of  Choles- 
terin, HDmetime<)  also  of  tyrosin,  margarin,  and  phnsplmte«.  These  crystals  ara 
Bomctime^i  found  in  eye»  that  are  otlierwtM*  healthy  (esjiecially  in  elderly  people), 
without  cauxing  any  eaaential  disturbance  of  vision. 

Opacities  of  the  vitreoun  are  erwialra  which,  oo  fu*  as  they  do  sot  undergo 
reanrplion,  lioc«jmr  organized  into  membronca,  conis,  or  even  pretty  large  maasea 
of  coauccUre  tis»ue,    la  tlda  way  a  new  formation  of  blood-reasela  may  even 
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takf!  [tlw,  which  run  from  Did  nttiuat  ve-twla  into  tlie  vitrt-uun,  und  run  be  ap- 
preuatfd  there  by  meann  of  the  opbtholnioKcopc.  Kzudut«»  id  th«<  vitreoiu  do 
not  originatfi  in  the  Inttor  itj(«.-lf.  but  from  nn  inflnnimntinn  of  the  mcmbnuic» 
(uvm  und  mtina)  Kurnitinding  it.  Th(-  lütüturharKC  it(  vinioa  which  in  »et  tip  by 
ft  recent  cyolitln,  cliuri<^iditiis  ur  it-linitiii,  is  iii  lur^c-  |>&rt  attribulablv  to  the 
opacity  uf  the  vitn-ou«,  which  ixiHts  hI  (Iil-  same  titnu.  Pritniiry  infljimtnntion 
(hyttlittM)  of  the  vitreouH,  nlii<^'h  not  oii1y  is  ilfvoid  of  vcmkvIh.  bill  hImo  cuitlMim 
•carc«ly  any  (-«llulHr  clotiH'rit'*,  cun  \>c  a»«iimcd  to  fxiMt  in  only  »  very  fow  csws 
~^.  g.,  when  u  Hiuall  furuign  body  is  xituatcd  in  thn  midot  of  the  vitrvoua,  and 
tluin:  bvcomca  tlie  cvnter  ot  a  fonu  of  iaflamtuatiou. 

Opacities  alsu  form  a«  the  result  of  furmorrhof^*  ioto  the  vitreous.  Then 
occur  nfli^r  injurip.s  and  also  ctpontaricnuHly  in  rhorintdilis,  n-tiniti»,  and  myoplit 
of  liigh  di'^^rt-i!.  and,  furtbvnnorL-,  ore  uut  infmiuunt  in  »Id  peopie  with  athe- 
roinatuUc  vc^hcIk.  Sonactimff,  too,  in  eye«  which  arc  ottienvim;  hi'althy  luvmor- 
rttagM  ioto  the  vitruouit  arc  obMcr^i^,  which  ap[>i-ar  vjKintaneuiiNly,  rrcur  rcpcnl- 
edly.  and  permeate  the  vilrcnus  nn  tboruugtily  tliat  t^vvn  quantitative  ]i(-n'eplinn 
of  light  U  abrogated.  TliU  aflcctiou  u  obMcrved  chiefly  io  youn^;  men,  »otav- 
tlmc-M  in  ronjuQctinn  with  frt-ijucnl  attaclcs  of  cpiKtaxi«.  A  oauac  for  the  re- 
pmtvd  liojiiiOrrhtifjuH  is  iixually  uut  diHravtuublv.  [f  Ibi-  ha'tiiurr)iii|^a  rvcur  frv- 
quently,  tliv  ritrcoiui  never  clears  up  a^in  porfvclty.  but  mttsHos  of  coDnective 
tisatie  uiliinnti'ly  ftiriti  in  it  wJiich  ntay  Iwcome  viiicculartwd ;  moreover,  detach- 
meal  iif  thi'  ntina  niay  orcur.  The  sig;ht  in  thus  Hcriously  and  peniianpntly 
affected  or  even  abnohitety  aooihilat«d  {cf.  $  Vtl,*  Relinitin  pro) ifi-rnn«,  aud 
Fig.  U2l. 

The  duturbiiHer  uf  ri»üm  caused  by  opacities  nf  tbc  vitreouo  in  delermineil 
by  thnir  total  amounl.  Ixoliifed  tliicculi  in  Lbi:  vitreoUM  may  roextut  with  nor- 
mal vleiuil  acuity.  Whon  the  ojiacitir«  arr>  numorouH,  the  tttuiement  is  often 
madt<  by  x\\c  |uili*.'ntii  ibnL  their  »ight  Hhuwü  greul  vuriutions  within  nhurl  {teri- 
(ids  of  lime.  ThiM  facL  Im  uIku  noticed  wlieii  U'»H  of  tlit-  viniuit  are  tunde.  While 
at  firct  the  patient,  when  placed  before  the  curd  with  tlic  test  types,  doi-M  not 
begin  to  ftce  \\k-  htr^*  letters,  \w  van  ttomelnnen  dUtin^uish  c\cn  the  Kmall  lei- 
ten) after  he  \m»  hud  hi»  gaze  fixed  upon  them  for  a  pretty  lon^  tiiiie.  Tlien  all 
■t  onou  ho  BOCA  much  wortio  aguiti.  This  cumett  from  thi.-  mobility  of  the  o]>aci- 
tic«,  which,  «hen  the  gaze  ie  kept  steadily  fixed  fur  a  lon^  time,  tiink  to  the 
bottom  of  the  vitrroiix,  no  that  the  central  portioiiH  of  the  latter  become  clear; 
tliei)  any  great  movement  of  the  eye  atirn  them  up  af;ain. 

The  mtoioa  occurring  in  the  vitreous  arc  the  Filaria  oculi  luimani  and  the 
Cysticercns  cpHulosa;.  Of  the  former  Imt  verj*  few  eiixea  have  ku  far  been  known. 
The  eyatiefrma  is  tbr  »colex  of  tlic  Tmniii  Solium.  Before  a  patient  can  hjive  a 
cyrticercod,  the  egg«  must  first  get  into  hi»  stomneh.  Tills  may  take  place  from 
the  fact  that  the  {uitient  himself  harhorN  in  bis  intestine  a  ta'nia,  joint^iof  which 
And  thoir  way  into  hi«  Btomnch.  Here  they  are  digested  and  t he  cggl  contained 
Id  them  set  free.  Mont  patients,  however,  who  »ulTer  from  the  prcaeinT  of  a 
cyaticercuR  do  not  have  a  twnia  themselves.  Hence,  Ihecggx  of  the  tn'ntn  must 
get  into  the  ntomai^h  from  outride  along  with  the  fiKid  (and  mont  frccjuently 
with  the  drinking  water).  In  the  »tomiich  embryo«  develop  from  the  egga, 
having  hnok)(!ts.  by  meiLns  of  whit^h  they  peuetrate  the  storaueh  wnlU  and  get 
into  the  blood -veiwU.  The  blootl  current  then  carrier  them  into  different  purl* 
of  the  body,  where  they  again  Jeave  the  vcmcU,  bore  into  the  liiu^ues,  and  there 
grow  into  cysticerci.    In  the  eye  the  cystioorcus  ßrst  develop«  beneatli  the  retina. 
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detaching  it  from  the  chorioid  (see  Fig.  146).  When  it  has  reached  a  certain 
size  it  perforates  the  retina  and  get«  into  the  vitreous;  but  it  may  also  enter  the 
vitreous  directly,  without  preceding  detachment  of  the  retina.  In  the  vitreous 
the  Cysticercus  becomes  visible  as  a  bluish-white  bladder.  If  the  head  and  neck 
are  drawn  in,  they  appear  under  the  form  of  a  brilliant  white  spot;  but  if  they 
are  protruded  they  can  be  recognized  quite  distinctly,  and  it  is  even  possible  to 
make  out  in  the  head  the  suctorial  disks  and  the  crown  of  booklets.  The  ani- 
mal makes  spontaneous,  often  very  active,  movements.  It  ia  rare,  however,  for 
the  Cysticercus  to  be  seen  with  perfect  distinctness  when  in  the  vitreous.  For 
it  very  soon  forms  opacities  in  the  sliape  of  membranes,  which  so  envelop  it  that 
nothing  can  be  discerned  through  them  but  a  dense  white  mass.  In  such  cases 
the  diagnosis  of  a  Cysticercus  is  difficult,  and  can  indeed  be  made  with  certainty 
only  when  upon  long  and  attentive  observation  we  make  out  the  existence  of 
spontaneous  movements  taking  place  in  the  white  structure. 


CHAPTER  X. 


D  TS  KÄSES  OF  TBK  RET! SA. 


Anatomy  and  PHY6i»utoT. 

96.  Tkb  retina  is  a  thin  membmnc  which  in  the  lirin^  eye  is  per* 
fectly  transparent  and  of  a  purpliäli-red  culor.  This  IntUir  do|H>[ulK 
upon  th«  visual  luirjile  cnntairieil  in  tlie  mds  (Ball).  After  death  the 
retiutt  becomes  vei-y  rapidly  üpa(|ut',  and,  us  at  the  game  time  the  visual 
purple  is  bleached  ont  under  the  inlluence  »f  lights  thit  relin»  in  \X\v 
eye  of  a  nadaver  appear«  under  the  form  of  a  very  frail  white  mera- 
brane.  In  the  living  retina,  too.  iiuthoiogical  chanf;e8  manifest  thftm- 
selve«  at  once  by  a  loss  of  transparency,  just  a«  is  also  the  case  with  the 
other  transparent  tissues  like  llie  cornea,  leus,  and  vitreous.  Thanks 
la  Üiiü  {iroiierty,  wc  discover  even  minute  allerätioos  in  these  orj^ns 
Tery  early. 

There  are  two  points  that  are  particniarly  prominent  in  the  retina 
when  in  sitn.  One  is  a  small  white  disk,  which  lies  to  the  inner  side  of 
the  |W)sterior  pole  of  the  eye,  and  from  which  tho  vcesolfi  of  tlie  n^Jna 
emanate ;  this  is  the  point  of  entrance  or  head  of  the  optic  nerve,  the 
papilla  txervi  oplici.  The  second  spot  occapies  precisely  the  posterior 
pole  of  the  eye,  and  is  distinguished  by  its  faint  yellow  color.  It  is 
hence  called  the  yellow  spot,  the  macuh  lutea.  In  its  center  is  found 
a  amall  depression,  the  fovea  of  tho  retina,  or  fofea  centralis  (  ^, 
Fig.  73). 

If  wp  try  to  lift  the  retina  from  the  sntjaeent  chorioid  by  means 
of  a  forcppft,  we  see  that  it  is  conncctctl  with  its  bed  only  at  two  plaoes. 
One  of  thewj  is  the  head  of  the  optic  nerve,  the  other  is  the  anterior 
border  of  the  retina.  Tho  latter  is  formed  by  a  zigmjt  line,  and  hence 
bears  the  name  of  tho  ora  serratn  (o  o.  Fig.  73).  The  same  line  also 
represents  tho  bonndary  between  the  chorioid  and  ciliary  body,  and 
extends  farther  forward  on  the  nasal  than  on  the  tempoml  side.  Ex- 
cept at  the  two  spolit  just  named,  the  retina  everywhere  simply  lie« 
upon  the  chorioid  without  being  attacluHl  to  it. 

A  hintological  examination  of  tho  retina  shows  that  it  arises  from 
the  optic  nerve,  the  fibers  of  which  spread  out  in  all  directions  and 
form  the  innermost  layer  of  the  retina,  the  fiber  hiyer.  The  most 
external  layer,  that  of  the  rods  and  cones,  is  the  light-perceiving  stratum 
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oC  tliti  retiim.  Fur  the  rn}\-i  vt  light  to  get  to  it,  Ihej  must  pass  through 
all  the  other  layers,  «ince  these  are  placed  in  fiont  of  it.  Vision,  tbem- 
fort%  can  be  perfect  only  when  thentc  layers  are  absolutely  trsnsparout,  so 
thai  light  uniliTg(W3  regular  refrn^-linn  nn  its  way  to  the  most  posterior 
(moBt  external)  stratum.  All  opacities  of  the  retiun  eoiiactjuently 
afTect  the  sight,  even  thongh  the  terminal  percipient  element  may  he 
perfectly  healthy. 

With  regard  to  the  minute  structure  of  the  retina,  which  is  very 
com  plicated,  reference  must  be  made  to  the  text-hooka  of  anatoinv  and 
histology.  It  need  only  be  nientioneil  here  that  the  retina  isri>m|>osefl 
of  two  kind»  of  tissue,  the  nervous  tissue  and  the  supporting  tisaue- 
The  function  of  the  latter  is  to  maintain  and  support  the  extremely 
delicate  nervous  tisfine  in  the  pnjper  poHition,  and  also  to  insulate  the 
nervouR  oloment«  from  one  anotJier.  Tlie  relative  proportion  of  the 
two  tissues  changes  in  intlammation  and  particularly  in  atrophy  of  the 
retina,  the  nervous  elements  being  destroyed  while  the  supfwrting 
tissue  becomes  innrensed  in  quantity,  so  that  the  retina  ultimately  con- 
fliste  t^ntirt>ly  uf  the  latter. 

The  dcpreHsion  at  the  site  of  the  fovea  centralis  arises  from  a  thin- 
ning of  the  retina,  the  inner  layers  of  the  latter  being  here  entirely 
ahticnt.  Furthernjim^  tint  ri'tinal  fovea  iäalho  dietinguisbed  by  the  fact 
that  the  moät  external  layer  here  coni^ist«  only  of  conee.  The  rods  do 
aot  begin  until  at  the  border  of  the  macula  lutea,  and  as  we  pass  toward 
the  ora  «errata,  grow  more  and  more  numerous,  while  the  number  of 
coneR  diminixbeit  in  like  proportion. 

The  fovea  ccntmlis  ii  tho  part  of  ilie  retina  tliat  has  the  most  deli- 
cato  perception.  And  so  when  we  wish  to  get  a  precise  (lerception  of 
an  object,  we  so  adjust  our  eye  that  tho  image  shall  full  upoo  the 
fovea;  we  [*' tiighl"  or]  "  fix  "  the  object. 

The  uiembraDo  here  described — the  retina,  in  the  narrower  sense  of 
the  word — developH  front  the  inner  layer  of  the  secondary  ophthalmic 
vesicle  {page  284  utid  Fig.  S7  II,  r).  Frtirii  the  outer  layer  of  l,he  vesicle 
{p.  Fig.  87  IJ)  is  dovelopet!  the  pigment  epithelium,  which  therefore 
must,  on  embryological  grounds,  be  counted  in  with  the  retina  (in  the 
wider  sense  of  the  term).  It  lies  upon  the  chorion!  along  the  outer 
aide  of  the  retiua,  and,  because  it  remains  behind  wlicti  the  retina  is 
removed  from  the  chorioid,  was  formerly  regarded  as  belonging  to  the 
latter.  Tho  conne^-timi  between  the  retina  »nil  pigment  epithelium 
consists  in  the  fact  that  the  cells  of  the  latter  t<end  minute  cilia-like 
proccMea  in  between  the  rods  and  cones;  in  these  procesees  lie  the 
minuUi  crystals  of  the  brown  retinal  jiigmeut. 

Tho  ceHsaliun  of  the  retina  at  the  urn  serrala  ia  apparent  only ;  the 
microscope  shows  that  under  a  siraplsr  foroL  it  extends  still  farther, 
even  up  to  the  edge  of  the  pupil.  Tt  therefore  lines  the  inner  surface 
of  the  ciliary  body  aud  the  posterior  surface  uf  the  iris.    Tho  portion 
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of  the  retina  lying  upon  tlie  ciliary  bmiy  is  called  th^jmr/i  ciltari»  ra- 
tinm.  Wherever  this  extends,  the  external  layer  of  the  roiinn,  or  pig- 
ment epithelium  (Figs.  74  and  75,  /*),  is  more  darkly  pipmonteil,  so 
that  this  division  «f  the  int«;rior  of  the  eyn  i»  churacterized  b^'  a  par- 
ticularly dark  color  (or,  Fig.  TA).  The  inner  layer  of  the  retina — the 
CI)  [I  tin  nation  of  the  retiiia,  in  the  narrower  sense  of  ihe  word — is  here 
reduced  to  a  single  ülratutn  of  cylindrical  cmjIIs  (Figs.  74  aiul  ?fi,  C). 
At  the  Bpot  where  the  two  layers  uf  the  retina  puaa  over  upon  the  iris, 
the  difference  between  them  becomes  even  less  marked  than  before, 
since  now  the  cells  of  the  inner  layer  too  are  ttllwl  with  piginmit  gran- 
ules. Thus  th«  two  layera  in  conjimctioo  form  a  uniformly  pigmented 
stratum,  which,  as  the  pars  xridica  retina  (retinal  pif^ment  layer  of 
the  iriä),  covers  the  posterior  surface  of  the  iri»  up  to  the  margin  of 
the  pupil,  about  which  the  ivm  layers  turn  and  then  tinite. 

The  retina  has  its  own  »ystem  of  blood-vesseh,  which  is  almost  en- 
tirelr  separate  from  the  ail  joining  system  of  ciliary  vesHels.  tt  is  formed 
by  an  eipansiou  of  the  arteria  and  vena  centralis  nervi  optici,  which 
break  up  into  branches  in  the  optic  papilla.  These  branches  subdivide 
in  the  retina  a»  far  as  the  ora  serrala  without  aiiasUimosing  together 
(we  Fig.  t^O,  a,  /T],  und  tf,  0^ ;  Fig.  8  repretwnCs  the  branching  of  vessels 
in  the  retina  as  seen  with  the  ophthalmoscope).  At  the  papilla  alone, 
minute  coinnuinioiitions  exist  lietwottn  the  retinal  and  the  ciliary  vcfisels 
(see  page  "J(!S).  The  retinal  arteries  art*  hence  to  be  regarded  as  ter- 
minal arteries  (Cohnheini).  Consequently,  disturbances  of  circulation 
in  the  retina,  arising  from  contraction  or  plugging  of  n  vei^sel.can  not 
be  cum])ensated  for  by  meani^  of  a  collateral  circulation. 

Within  the  retina,  the  vessels  lie  only  in  the  inner  layers,  so  that 
the  external  layers  of  the  retina  are  non-vascular,  and  are  hence  in  part 
dependent  for  their  nutrition  upon  the  neighboring  chorio-capillaris. 
This  is  especially  true  of  the  fovea  centralis,  the  central  part  of  which 
contains  no  vessels  at  all,  while,  on  the  other  hand,  the  vascular  net- 
work of  the  chorio-capillaris  h  here  particularly  dense. 

Ftmotion  of  the  Retina.— The  objects  of  the  outer  world  throw  their 
inniges  ujion  the  retina.  It  is  the  function  of  the  latter  to  convert  tho 
rays  of  light,  of  which  the  images  are  compoaed,  into  nervous  stimidi. 
What  takes  place,  accordingly,  is  a  transformation  of  one  sort  of  motion 
— the  rihrations  uf  tho  luminous  ether — into  another,  nanielv,  nervous 
excitation.  This  h  without  doubt  simply  another  sort  of  motion  of 
such  a  tiature  as  to  be  transmissible  witliin  the  nerve  fihers  to  the  brain, 
a  property  which  is  not  possessed  by  the  vibrntiona  of  tho  luminons 
ether.  The  place  in  which  the  conversion  of  luminous  vibrations  into 
nerve  excitation  occurs  is  the  rods  and  cones.  In  what  way  this  con- 
version takes  place  is  not  known,  but  we  do  know  that  a  part  of  tho 
vis  viva,  which  the  luminous  vibrations  reprenent,  is  used  up  in  the  pro- 
duction of  chemical  and  physical  changes,  which  we  are  able  tu  follow. 
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The  chemical  changes  consist  in  the  traiisformution  of  the  visoal  pttr- 
ple,  contained  in  the  rods  and  which  wan  discorercd  by  Holl,  into  a 
colorless  substaace  by  the  action  of  light  (Kühne).  It  is  very  prohahle 
that  besides  the  risual  pnrple  still  other  ^'vjsnal  substances'' — i.  e., 
stibstanoM)  which  undergo  chemical  change«  under  the  inßncnce  of 
light — exist  in  the  retina,  but  tliat  euch  changes  are  not  accompanied 
by  alterations  of  color.and  have  accordingly  thus  far  escaped  discovery. 
The  physical  changes  partly  consist  in  variations  in  the  strength  of 
the  electric  current  that  normally  p&sses  from  the  retina  to  the  brain 
(Holmgreu),  jwrtiy  are  motile  phenomena  of  a  less  subtle  »ort,  which 
we  perceive  both  in  the  cells  of  the  pigment  epithelium  und  in  the  rotls 
and  cones.  In  the  oelU  of  the  pigment  epithelium,  the  pigment  gran- 
ule«, when  the  eye  is  in  the  dark — tbut  is,  in  a  condition  of  rest — lie  in 
the  most  posterior  part  af  the  cell  close  to  the  nucleus;  but  if  light  im« 
pinges  upon  the  retina,  tlioso  granules  push  their  way  forward  into  the 
cilialike  processes  vhich  extend  between  the  rods  and  cones.  In  the 
rods  and  cones  thetnHelve8,a  process  of  contraction  combined  with  short- 
eniug  taketi  pliuH>  under  tlie  intltieiicE!  of  light. 

I.    ISPLAMMATIOS  OP  TUK   ReTISA. 

96.  The  retina  ia  often  the  scat  of  ilistjurbances  of  circulation,  such 

as  aniemia  and  hypcrtemia,  which  latter  frequently  gives  rise  to  hfemor- 
rhages  into  it.  The  moat  extreme  degrees  of  disturban<*  of  circulation 
occur  in  consequonc«  of  embolism  of  the  ceutral  artery  and  thrombosis 
of  the  central  vein.     In  both  cases  the  affected  eye  i«  made  blind. 

Inßammalion  of  the  retina  (retinitis)  is  characterized  lirst  of  all  by 
a  diffused  cloudiness  of  the  organ.  The  cloudiness  varies  very  greatly 
in  iatouslty,  alihough  in  general  it  is  greatest  in  the  vicinity  of  the  jia- 
pilla»  because  here  the  retina  i«  thickesL  Oonsoquently.  the  outlines 
of  the  papilla  become  linliKtinct  and  tJie  vessels  in  the  retina  hazy.  In 
addition,  circumscribed  exudates  occur  in  the  retina,  usually  under  the 
form  of  brilliant-white,  sharply  defined  macnla;.  Retinitis  is  always 
associated  with  hypenemia  of  the  retin^  evid(>nced  by  distention  and 
tortuosity  of  the  vessels,  and  often  alt^o  by  extnivat^ations  of  blood. 
Owing  to  the  passage  of  the  exudate  from  the  retina  into  the  vitreous, 
opacities  of  the  vitreous  arc  produced. 

The  fuuctiouof  the  retina  xf,  impaired  in  proportion  to  the  intensity 
and  extent  of  the  inflamniatioti.  In  the  lightest  cases  vi.tion  may  b« 
normal,  so  that  the  patients  complain  simply  of  the  presence  of  a  light- 
colored  cloud  before  their  eyes.  But  for  the  moet  part  vision  is  very 
considerably  reduced,  both  because  of  the  changes  In  the  retina  itself 
and  because  of  the  accompanying  opacities  in  the  vitreous.  Circnm- 
Bcribed  cxudntes  cause  fixed  scotomata  in  the  field  of  vision. 

The  course  of  retinitis  is  always  pretty  sltiggisli.  It  is  only  in  the 
lightest  cases  that  the  inHammation  abates  completely  witliln  a  few 
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weeks,  and  then  the  visuul  acuity  may  once  more  become  perfM-tly  nor- 
mal. Uut  fur  thi!  ni08t  purt  it  Ukes  e^venil  moDths  for  all  tho  itißnm- 
intttory  symptoms  t<i  diMLppetu*  from  tlie  retiuii,  while  the  sight  remains 
perraauenUy  impaired.    Scvtre  and,  more  particularly,  recurrent  in- 


Fio.  iHS.— tUmifiTUt  AuHTHiin-iunA. 

Tlie  clouilinir  "f  thp  rrrlnn  I«  mmt  Tirrinminml  tn  ihr  rrsiin  nt  thr  pnyiilln.  wtitrri  Jt  rxliHill*  n 
An»  radiat  id  rial  tun,  aiuI  .■tJijijilpli'ly  ti-ll»  tkr  iiii»i^:l«  iif  Ihw  iH-rv*  l-'iiHhfrsiifitT,  ntrn  at  B 
(<nti«l)l«nil>lr'  <liiiUin--'-  fnini  tin-  [«pllln.  llic  ri-iinal  i'l"UiHnK  power»  luilntrd  pf»rli<"i«i  oT  Itiv 
v*)w}e.&nilrsi|irfliil!v  tlir  iKoKiiitiil  vein«,  «tl.b  advLiralr  liacr.  an  tlial  Ihr-  rriM-b  in  ihrwr 
piM»«  Tnnk  biiclitt-r  PurfKiH'lini;  tlif  Mpillft  m«  fodatl  roundisl.  brilllADily  whii»-  nnni»  nt 
fkurlnlli'ii  anil  riiiiiirniuH  dnrlt  rvl.  rnilMl])>  «trlat«  iMRHxnTlinicni  T>i<-  laCi*^  lii-  irmlnty  In 
Illr  m-ljchliorhaiHl  of  Ihi-  iKtvrr  rriiiMl  vmwpIh.  knrt  In  pwl  M)Tt>r  thi-m,  From  ihln  Iiu-i  and 
from  UivlrfllrlMr  n|i|iF«ran<>-.  il  emu  !«•  Infi^nipil  Hi«t  thrr  brli'int  (■•  Ihf  (ii<>m  miliTlor  Isvor 
of  111«  rwliM — til«  iier^"«  niier  liiyirr.  to  the  n-cloaof  tWDiai^ulii  litiea  i>i^-<-ii  «  iit--iii|'  of 
■BuU  whitr  «fwlm.  whl.?]]  i.-nmhln^  lo  f<>rm  thrtdi-llnlrflrtirprluinu-lcrblir  nf  rrlinllia  albu- 
Rilnurlr-n.  In  itm  f  r<*H>-<it  <-iu»>  Nil«  1*  tint  vr-ij  r*ittil«rlT  fnrmMt.  and  ahow  il  U  a  •omcwhat 
Uricvr  »pirt.  priKliirrd  hy  Ch'-  coalritcviirt*  cif  «rTrral  »uiaJI  rfnU. 


flammutioiis  of  th?  retina  lead  to  atrophy  of  it,  pigmentation  frequent- 
ly occurring  at  the  same  lime  (through  roipratton  of  pigment  from  the 
pigment  npithrliiim).  Wlieii  atrophy  of  the  retina  h&a  onnc  made  it« 
appearanw.the  sight  is  always  aboüshcd,  either  completely  or  all  except 
H  small  remnant,  and  its  rfstoration  is  no  longer  possible. 

In  the  «tiohgy  of  retinitis,  general  affertion»  play  the  prtnripal  part 
ReÜDttis  appenrs  bnt  rarely  as  a  local  lesion,  although  it  does  so  eome- 
times.  as  when  it  occurs  in  consequence  of  dazzling  ;  in  moat  cases  it  is 
simply  the  »ymptom  of  an  internal  disease,  to  the  discovery  of  which 
we  are  oftrn  led  by  our  finding  the  retinitis.  Among  such  general  dis- 
eases are,  above  all,  albuminuria^  diabetes,  leuc^mia,  svphills.  and  dis- 
eases of  the  Tascular  system.  Tn  stich  cases  the  inflammation  of  the 
retina  is  nsuiilly  bilateral. 

The  treatment  must  be  directed  both  against  the  causal  lesion  and 
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against  the  local  afTcction  of  the  retina  as  well.  The  finit  indicalion  ia 
most  n-adily  fulfilled  in  ames  of  R^'philitJc  rcliiiititt,  wlioru  uti  envrgelic 
treulnieiit  by  inuncüoü  iu  miMt  caws  rratilts  in  rapid  irnjirovemeut. 
The  Bvmpioniutic  treatment  coDsists  in  the  prevention  of  all  injury  to 
th(3  eve  by  kc-cping  the  patient  from  every  kind  of  work  und  by  pro* 
tecting  Uic  eye  from  too  bright  light  cither  through  the  u^e  of  dark 
glasses  or  in  severe  cases  by  ct>nßuement  in  a  darkened  room.  To 
combat  the  inflammation,  and  also  to  cauge  resorption  of  the  exudate 
and  resturalion  of  the  transparency  of  the  vitreous,  mercury,  polassiam 
iodide  (both  remedies  being  used  in  non-syphilitic  as  well  as  in  syphi- 
litic cases),  saline  purgatives,  and  diaphoretic  treatment  are  employed. 

Before  we  gu  more  minutely  into  the  Mi(ij«ct  of  patholof;ti(^Al  chnn^'«  io  the 
retina,  we  must  mako  ouraelvtH  wiiuaintt'd  witb  u  L-un^i-niLal  aiioinal;  which  by 
the  inex[M:i'iirtiCfd  is  fn-iiuviiCly  futMidrn.'d  iiutUulu^ical.  Thiit  U  Llic  pn-Mrurg 
of  medullütcd  iKntßbvr»  'ax  the  Bbt-r  layer  of  the  retina.     Tlit  normal  rcLiua  ü 


Fio.  13(1.— MtinrLLATEn  Nervi  FinKHs.    lAfl^r  JBk«t.) 

1h«  vuflfai  nhnwH  In  IM  iy>nt^r  K  «hltlHh  c«3orattari.  rr>un*iviiTii»ic  the  phyaloloclcAl  excarUloo. 
Tb*  t«m|Mirftl  l>i>r(lt>r  »f  Kh"  |ia|illls  )■  suriX'UiiUei]  tiy  «n  [rrvKUlnr  cIiuHoldal  rlnit.  nlill*  lim 
upp^r  kiirl  liiwi'r  iKiritpn  sTv  coni'Wt!^  Iiy  tlit<  whlLe  flhmu«  nuvnaiw  That  arln^  Troin  Uittiu. 
l^u-*»  In  pliu'r«  i-nffT  i.)w>  ivUn«!  vfiiw>lfi,  And  pwpf^l&ltj  Uif>  two  artiTir«  ninnlnic  oitlwan) 
ami  downwiiril.     At  lliHlr  iirrlphi^al  tHirilttra  Uih  wtUl*  itianK«  bfwali  ii)>  iiil'i  rl>>m. 

pürfoctly  tmnsparcnt,  Ihtjiukc  the  optin-nervc  Qbeni  lo«e  their  nif^ullary  nib- 
stance  before  piis<)ini;  throu);rh  the  l&miaa  mbroea,  and  hcDcc  when  inside  of 
tlio  rDtiniL  it-iclf  uru  trnmtparcnt;  bitt  in  fxr4!pltnnal  vnans  aftvr  piue^in^  through 
th«  liiiniua  cribro»a  ttiey  rt-^in  their  me<lullttry  Hubstanre  through  more  or  le«s 
of  thoir  extent.  (la  many  iinimalA— «.  g.,  in  rshbils — tliU  is  tb«  rule.)  Since 
the  mi-diillated  tibf  n  are  opaque,  there  U  foumi  in  thejw  plareü  a  bri II innt -white 
spot  wbinh  1.4  rontiifAJouH  with  the  eds^  nf  ttio  papilla  and  splits  up  »I  ttK  |ie- 
rlpherjr  into  white  fibers,  so  as  to  have  s  flAtnelikc  look.     Such  spots  are  found 
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moKt  frecuwnlly  nt  I1m>  upper  mkI  lower  iMinlurs  of  iht-  papilU  (Pi)f.  136),  but 
may  »Im>  Surround  the  papilla  complctul)',  iti  whirli  rnsc  tlie  latter,  owing  to 
the  effect  of  contrnst,  appears  of  a  strikingly  diirk  rvA.  In  rare  caMs  white 
spots,  formed  of  mvdullaliil  flber»,  Ik-  witlihi  rlii-  [uipilt»  JtsL'tf,  or  converaely  at 
ft  dtAtance  Irom  it  uinl  i»  t\\v  iniiiKpnririit  nftitin.  The  rL>tii]iU  vi»»«.'!»  am  id 
pliiTL-^  <^o»erw3  by  the  mtuumt  of  white  filx^r*.  Th«  rision  of  »uch  eyes  ii  ofteu 
rfditCL-d,  and  Muriottu'ft  blind  ti]K)t  ciiLurgrd. 

IJypenrmia  of  Cbe  retina  may  be  either  of  Arterinl  or  of  venous  iinturi>.  Tlie 
forititT  accompanies  all  infliunmatlon.'i  of  the  nrtinn  and  alM  of  (be  neighboring 
tiaauea,  particularly  tliL*  uvrs,  and  is  diarurti^rixet]  by  a  quite  pronoiincc-d  dis- 
teutioD  and  tortuoitity  of  tlic  arteries.  Vvnout«  liy])eiwtaia  manifefits  itM'lf  by 
ililaLatiou  nod  (frent  lurtuotiity  of  the  vi-iiiH,  wliilu  the  arlerie«  are  often  thinoor 
than  iLiiinl.  It  is  pmdured  ino^t  frequently  by  pluKgiiK  "^  the  %'ein<i  (see 
ThroinboMis,  p*gt  447)  or  by  their  compreHaion.  Thi>  uompreaaion  ia  mostly 
loriit«-«)  in  tbe  optic  piipill»,  aü  in  the  caw  of  gliiiiconut,  uhierv  the  increased 
intni-uc-ular  tvn.iiiin  muMf/wt  tht-  vfins  down  into  the  excavated  |iHpilhi,  or  in 
the  case  of  optic  neuritU,  in  which  the  «welljuj^  of  the  jxipiUa  coiii)>reMH»  the 
vein».  In  orbilaL  tumnrs  it  it«  tbe  tnink  uf  the  optic  nerve  that  U  coinprcaaed. 
Venou«  h}']HTii'Lniu  uliso  occurs  hü  out'  of  thn  Aymptoma  of  a  general  venous  con- 
gestion, particolarly  in  d iwas^-s.  of  the  Iwart. 

Anamüt  of  the  retina  may  rithiT  df^vclop  suddenly  or  gradually.  It«  »uddeD 
development  may  take  i)lar«  an  a  n-Kult  of  ofselnsinn  of  the  vessel«  flienct',  above 
all,  in  embülüiu  of  the  central  arterj)  or  through  their  compmuinn,  an  in  the 
ra.40  of  sttdden  incniaHc  of  tcnxinn.  ßjuLotn  of  Ihr  rclinnl  artrrieH  al^io  oorura, 
]nu'tiL-Ti)arly  in  acute  [loiiuiiiit^  by  quinine— that  in,  in  i»m.-s  in  which  larjiict.'  duewit 
of  quinine  have  bevu  ndmiiiiHtereil,  sudden  blinilni'^  (nnd  UNuatly  di^fnesa,  too) 
eoruetiIm■)^  Huprrvrnf,  Tlir  bliiiducsÄ  abiites  agtiin.  but  a  certain  degree  of  en- 
fctblcmeBl  «if  ^ißhl.  and  more  p«rticuliirly  u  contrartion  of  the  field  of  riaioo, 
genendly  remain.  OphthalmiMWupically,  we  find  p^Uor  of  the  nplir  neno,  and 
aa  a  spraal  feature  a  very  ^n>nt  attenuation  of  the  retinal  veMek.  Much  more 
frequent  than  acDtc  anaemia  of  the  retina  in  that  form  of  unwrni»  which  aela  in 
gradually  ivt  a  «.'onscquetinr  of  n-tinni  atrophy.  The  vi-mwis  of  the  retina  then 
either  become  aiuiply  attenuated  (Fig.  UH)  or  they  Ret  to  be  surrounded  by 
"WhitB  btuids,  the  result  ot  thickening  of  the  vi'.wel  walls,  while  the  cuhimn 
of  blond  8Jnmltane<mHly  bemmea  niirrowcd  (iM^riviiwuliti«  retinae).  Ultimately 
the  vessels  may  disa|»pt'ftr  altogether  from  the  retina  »r  nmy  kw*  tninsfornied 
into  white  fttnindi«  empty  of  blood. 

Hyportvmia  oftht  retina  Ernda  in  the  production  of  kmiwrrh'njn  into  it« 
KuliRtance.  Pix tnivasat ions  of  blood  bto  the  retina  are  fre<iucntly  found  on  ex- 
atBÜnlion.  and  occur  in  all  M>rt«  of  size«  and  nhiij)««  They  form  dark-red 
patches  thitt  cimtraul  with  tht-lirij,'hliT  red  of  the  fundus.  If  they  lie  in  ih« 
fiber  layer  of  tlir  retina  they  have  Htriate  or  ftamelike  »hiipCB,  beciiUHe  the  ex- 
uded blood  «preadi*  fiXona  the  flbers  (Figs.  IA5  and  141  j.  Ila'morTbiigL't  eitunted 
ill  the  dee[ipr  layprs  of  the  rel  ina  or  between  it  anil  the  chffrioid  are  of  rounded 
or  irregular  ahape  [Fig.  140).  lu  the  ru-gioii  of  the  macula  large  di*k-«hHped 
cxtravftMlions  »omctimi»  occnr,  which  arc  situated  not  in  the  rptina,  but  I»- 
twcen  it  ami  the  vitreous  fprrrctinal  nr  aubhyaluid  biemonluige  (Fig.  137). 
The  result  ol  this  w  timl  the  nrlinal  liwiie  fulTcr«  no  injury  from  ll«  ha-mor- 
rbago,  M>  that  after  the  «Miorption  of  the  blood  the  vision  beromea  normal 
again. 
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The  extravasations  »re  tnoH  frequently  locatcil  in  Ihv  ueigltborhood  of  tb» 

lafßtT  vasriilm-  trunk».     The  cauMw  of  retinal  hamorrhafrt's  art-— 

1,  Ot-nvml  fra^litj  of  Itic  wbIIa  of  th*-  vo*s»?U      TIub  U  found  very  fn-- 
queDtly  ia  old    p<'n]ilc  willi    utlnTimiatmis  vrssrls,  |»irtH'uliirl,v  if  llM?y  have  it 


FlO.    ]3T.  — PkUtCTIKAI.    (tMHORRHAdK. 

Thin  rwjimscm*  thi"  rtnlil  rjT  nf  aii  rlijrrlj'  Hirm*n.  Thf  fy<",  in  t^tinwinnuri- witli  It»  tny», 
«hriWH«  l>r<\i<1  whltrfmx'i^liit  the  ii-mponü  border  of  Lta  pnplKn:  and  thi'  litllir  alun  hüi 
prwtty  btritir  phVBUilr.Bi.'nl  r-ii^vati'in.  Th>-  roUn«!  »rtfTip«  «n*  vi-ry  lorfwii».  lli"  rrin» 
zntrmai.  Tli>-  miiliHi-  -it  ihi-  futnlim  in  i>i'i-iiiiif-d  by  ■  tanrf  hH-morrliiLKr.  mrrrliiif  thi-  rritloii 
ol  tb^  inacuin  liit<-A,  and  r'Tti-inllii;;  ii|iniir<l  a«  tar  as  tlm  Miix-rior  trmpural  Tr^trbi.  wtiii^h 
tuv  pHrtlallr  (xiuc*«l«I  hv  ll.  TJif  I'mi-r  firr  of  llip  hn-iiiurrliaKi*  iji  «Inrfc  r»-!].  »ml  in  wci'ti- 
rwi*A  bf  m  »barp  horbontnl  line  frxn  Itn-  i)|>|«-r  imtr  n><l  pfirliori      TIiIh  •Jlvislon  inro  Iwo 

Ertii  U  Mtiiiled  br  th0  «pttllnir  nf  llii-  hbn-l-MtrpiKwIeii  in  ih-  tHiir<iiii  or  the  ■)lll  tliH-l  Mor-I 
Uw  TlduIlT  o<  tbv  krni  tunnorrtuucr.  «nwi-lally  «[  Hm  u|I|im-  «nil  inner  bantam.  II«  nn- 
owiTHU  «Dftlf  epoM  nf  blood.  Tbemt;  rxii-n.I  up  la  and  upon  tbp  whlM  cn>«veBt  oiljolnlnir 
lllnot*'*^'*'''^*"'^ '■P''^''*'^**'P<'^'^<*^)^"'P"'''^  "**"■*''■'  yrrnn  thf» rrwwh  I»  rtfiivM  Ih« 
flxtrvTiaaCied  bio™),  which.  «fUr  hrrAklnjt  IhrciiKti  thf  tlnillmift  lmi?n)ii  of  111*  rrtlnk.  c*tii 
betweun  the  talUr  ami  tli<*  viln-i>iiK,  ami  olnlw  dami  t<i  Ihn  rvrinn  nf  ihr  TTiiioiln  liiUii.  WWR» 
«Ten  In  the  normal  ry»  The  iMnnot-'liDD  bi-twn>n  (hprcllna  nml  Th>-  rllivnitH  is  the  li-iuil- 

iR'&rt  k-T^ion  at  tlie  Miinc  time.  In  xiirh  itmes  thu  retinal  liii'inorTliugi.-t>  ore  uut 
fbfrcquently  the  preciirBOTs  of  cerebral  apo^tlexj. 

2.  Loral  diseHSP  nf  the  relirinl  vpswils  nr  of  ill«  lutjnccTil  vi-i-mi'Ia  of  the  elio- 
rioid.  lender  Ibis  lienU  mu^^t  Im-  reckoned  thc^c  hit'mi>rr)ia};e-R  which  orpur  bo 
frequently  in  exccRsively  myopic  eye«  in  the  reffioa  of  the  yellow  ppot.  With 
tilt!  oceurreuiie  of  Mich  a  ha'Cnurrhu^i'  renlrul  viüiun  is  often  jtcnnanenlly  dir* 
«troyed. 

8.  Ovordlrtention  of  the  blootl-vetisel»  by  cireuUtory  disturhance»,  such  m 
iktive  and  paanive  lirpnrsmin  of  Ihp  retina  at)d  embolism  of  the  ernirul  artery  or 
thromlmuia  of  the  central  vein  or  of  rheir  hranclic».  lu  □ewlium  infantH  retinal 
hicmorrhagcü  nre  frequently  found  as  a  consequcucc  of  the  diKturbances  of  cir- 
culation which  orcur  within  a  rhildV  «kiill  diirini^  the  act  of  birth  In  Ihia 
category,  furthermore,  belong  the  rolluul  luemurrbujfeH  which  very  freijueoÜJ 
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take  place  in  glnucomatouit  oyos  uh  n  nxult  of  iriilt-ütumy.  Moreover,  U)«  vnric- 
tte*  of  retina]  liKoiorrli&gv  [iilduc(?d  under  the  next  bead  urn;  iu  part  be  caused 
by  stoppage  of  the  smaltcr  vessel« — c.  g.,  tbe  hinnotThag««  iu  e«|wls  by  emboli 
ooraposed  of  maaoi»  of  fungi. 

4.  Altt^r^  compOAitioD  of  the  blood  makiog  it«  iofluencc  fi-ll  upuo  Ihu  walla 
of  the  vessel».  tTndcr  thi»  hfiid  belong  retinal  hirmorrhagtft  in  extreme  aiiwiikift, 
parti  (Ml  lurly  in  jierniriniis  aua-miii,  in  teiirjeniia,  utrurvy,  pitrpuni,  M.')iDi«,  nlbu- 
mfnuriu,  diabetes,  oxuturia.  iattrmiUotit  (vrvr,  rvlapning  ferrr,  ioteruH.  poiftoo- 
ing  by  phosphorus,  extensive  bums  of  the  slän,  etc. 

5.  Rupture  of  ihf  bluod-veT^ols  due  to  trautuu. 

Itctinnl  hirinnrrliaffüs  undergo  Ksorption  very  j^li>wl^',  rv(|iiirin<{  fur  thin 
week«  and  mont^l^  during  which  they  arc  frequently  seen  to  lake  on  u  white 
color  (Fig.  Iil9).  Tbuy  ulLinuitely  diHapp4!ar  without  leaving  a  trace  of  their 
prewucv  or  they  leave  decolorized  whilii^i.  nm-Iy  jiiKiueiilcd,  s|Hitit  in  tho 
fundus.  Whether  n  seot^jma  i»  left  itt  the  affected  )«pot  or  not  depends 
iifKin  thf  degree  to  whicli  tlic  )in;n>nrrhage  ha»  Inri-nUt'd  the  liiwue  of  the 
retiui. 

EmMism  of  thr  eentrnJ  nrttri/  waa  first  obwrvod  by  Von  Graefe.  Tbe  patient 
itt  made  aware  of  hisdiiwrder  by  sudden  und  contplnle  bliudDet«,  which  appcian 
at  once  upoo  tbe  oblitorutioa  of  tho  art^jry.  If  iinmcdiitlely  afterward  an  ex- 
amination i»  niu[3c  with  the  ophtbultnoacope,  the  sign»  of  an  extreme  arterial 
anieiuia  uf  tbc  n^tina  are  found  (Fig.  IHK).  Thi>  larger  arleriea  are  narrowed 
duwii  to  thin  flliiiiients,  tbe  liraallcr  uutm  brcjinu  inviniblc.  Tbu  reirui,  on  the 
other  baud,  are  not  marltc-dly  contracted  except  ujion  the  papilla  itself;  the  lat- 
ter apprare  pnlnr.  Within  a  shurt  lime,  nfu-n  within  a  few  botin,  the  rclinu, 
becoming  dead,  loses  tin  tmni4|)arrTicy,  It  iR-ciimes  of  an  nparjut'  milky  white, 
moM  markedly  mo  in  the  viciuity  uf  the  papilla  atid  uf  tbe  fut-ca  cenlralia. 
Owing  to  thU  opacity  the  outlines  of  the  jHipilta  are  obw^urcd,  and.  on  ibeolber 
hand,  fine  ramificulion.H  oT  the  rt^linal  vei«elHi,  stich  »»  orrliiiarily  tire  uul  visible 
wilh  the  ophtha imoflcopc,  come  inl«  view  in  tbe  vicinity  of  tbe  fovea,  where 
tbey  stand  out  with  great  distinctnem  upon  the  white  baclcgTOund.  At  a  point 
corrc«]M)nditig  t^i  ihe  cLnlcr  v{  tbe  fuvca  la  a  viviO  red  spot  prei^enting  a  strung 
contrast  with  Ihe  eloiidy-whit«  ground.  There  has  been  much  discussion  a»,  to 
whether  this  '\a  a,  hn'morrbag*.  or  i«  caused  by  Ihe  f8*;t  that  in  the  n^gion  of  the 
fuven  cenlralitt  the  n-d  chorinid  is  seen  through  Ihe  clutided  retina  because  the 
latter  is  thinacst  in  this  H|)ot— tbe  red  of  Ihechorioid  being  supposed  to  appear 
particularly  pronounced  from  cootnutt  with  tbe  white  and  hazy  Üasaea  rarrouttd- 
ivg  it.  I  have  repeatedly  convinced  mynelf  that  both  cxploimtiomi  may  be  true. 
I  xaw  tbit)  iHirticuUrlr  well  marked  in  ODC  coac  in  which  »everal  brigbl<rcd  re- 
cent bicmorrbagM  were  pUced  alongside  of  the  dark-red  s{iat  that  wa<i  due  to 
tbe  effect  of  ronlia.'it. 

After  ^mednys  the  retinal  re«*cU  fill  up  again.  Tlten  a  ]>ccuHar  phenome- 
DOn  is  »umetime«  ob.<erved.  Id  some  setii  of  Ibo  vesnel«  (particulnrly  the  vcini) 
the  blood  column  appenn  to  be  broken  up  into  short  Mctians  separated  bycluar 
interNpaem,  and  the  whole  column  make»  jerking  movements.  tHmietin>e»  in  the 
Moae  of  the  normal  blood  current,  sometime»  in  tbe  rovcree  directiim.  In  tho 
course  of  the  following  weeks  the  eloudinesN  of  the  retina  vani^ihes;  the  retina 
wgains  it;«  lmnl^pa^e^ey,  Imt  tM^ome^  perfectly  atrophic.  Tbe  optic  papilla  i« 
now  white  und  sharply  outlined,  thr>  blood -vcsaeU  both  u [ton  the  [tapilla  awl 
in  the  retina  are  acuuly,  tbiu,  Slameiituus,  and  often  lioniered  by  white  iinen; 
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mnny  of  the  fioer  vucoUr  twiga  become  complete};  iovinbte.     Tli«  bliodoea 
|>cr))i»tii  itnd  ia  |>ennaneDt. 

InnteiKl  of  ftflccling  tlie  cuatrat  urtcr]*,  tbc  ciulmliMm  may  afloct  ool;  a  bnmrb 
of  it.  lo  that  rane  the  vixibk  alttinitioiiH  ar«  limited  tu  ibat  portton  of  ibe  rel- 
IDä  whicb  druwa  ibi  blond  Bupjily  from  tlie  obliteraced  vessel,  Tb«  blindness, 
too,  curresponda  thüit  ximply  to  tbo  (Mit  of  the  retina  that  is  dim-afted — Ibal  is, 
»ppMrt  under  the  form  of  a  dt^foct  in  the  visual  field,  one  half  of  the  latter  or  a 
nector  of  it  buiniJC  dostruyed.  Kvcn  in  cnibuliMtii  of  tlit;  t»;iiLml  artvry  itMelf  ■ 
••raall  pcirtiuD  of  llie  retina  may  retain  it«  fuactiODal  |)OU'er.  Ttiis  i»  the  on« 
whrn  cilio-rtitiuid  vcweU  from  the  viwciilar  circle  of  Zinn  arc  dirtributcd  to  the 
retina  (we  paff«* '^1^1-     In  ophthalmuHi-upic  cxaminatioD  such  vvsufU  rim  l>e  rec- 


Fio.  IW.— Ehdoumi  up  thb  TEimuL  Arthit.  mevki»piso  Kiobt  Dm  nunrom  to  ra  Datb 
OH  Omkrvatich  ih  a  Wuhah  «rpiurrKO  wrm  Ananc  Ajmram, 

Thv  wliUUh  bacnovrr  tti<-n>llnii>)tMcitri'«  Ihn-riiidiniiiat  Cli>>  pApllljiuml  tWIuillaliiMllOWof  ttl« 
*i<MH;U  aruinR  Trvtii  il-  Th<-  arti-rii'«  utv  almndjr  bottrr  nllivl  (Iinii  thi^-  nrerr.  «Itlumeb  tliry 
«111  ate  Iwliiw  Uu-  nurmul  in  UiH  r\-s]j«-t  The  »Bbw  havr  a  riT>-  iiiri-vfn  raliliwr.  ibi-  laturr 
Inpn^ral  igM-rvwIrii;  luwaM  llii-  |>(>rli>h«rT.  In  til)'  laric  vi-irm.  ninnlnit  upwaul  ant]  otit- 
ward  auü  tluwiiwaril  uiiil  uutward.  tb«  dIchkI  mltimn  lit  xwu  l»  be  Imikcu  uv  idIo  bIi»!!  wpa> 
rata  spot)- ) II«.  Tli«'  vlclniry  of  th»  foKA  ceninülaiacor»rrd  with  a  dcas«' whitish  how.  upoa 
whl>-ii  t]w>  nno4t  mriilllratliiiiH  Of  ths  «mmIb  Hianxl  otit  <ll*tlncllv.  alUinUKli  tho  OMvaMHon 
bvt<"ri'n  thnni  amt  tb»  main  rraaeb  Is  In  placws  iMMMciaIrd  hj  uk  haav.  Thp  cnM  point  of 
tlid  favr«  n^ntrmlJH  !■«  ocmiplcvi  hf  a  MKit  which  Is  dark  rpd  wftb  a  U|jbt  Daalpr,  aiia  which 
n>prMu>iitii  the-  rli.'irlniit  «hnwlnfc  thmncn  tA»  haM, 


njpiisod  from  the  way  in  whieh  they  are  bcvti  tu  arise,  which  ia  by  a  huok-ehaped 
oxtn^mity  frnm  the  border  of  tht;  impilla  (Vin-  81 1-  The«*  »«wel«,  which  receive 
their  lilond  from  tbp  »hört  posterior  ciliary  artfrit'J«,  arL-  of  cnnrk"  iiruilTected  by 
RmtH>lit<m  of  the  epntml  artt^y,  and  hence  the  region  of  the  retina  that  ia  sup- 
plied by  them,  and  which  liea  between  the  papilla  and  miacula,  retaiuH  it«  func- 
tional power- 

Gmlmliam  nrciii's  in  all  those  diwirdent  whieb  ;five  rine  to  the  entrance  of 
clota  into  the  circulation,  and  above  all  in  afTectiontt  of  the  heart.  The  poari- 
bility  of  a  cure  exixtji  only  in  rery  fecent  c&u^,  before  the  dtuth  of  the  retina 
baa  taken  place.     The  retina  might  then  rvgaiu  it«  fuuclton  if  we  rouid  Ruooeed 
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in  restoring  the  ctrculnlion  in  it.  The  only  wnv  in  which  Ihi»  can  be  &ccoiii- 
pliahed  ia  Tur  un  to  trj  t«  drive  the  ptug  loiIgL^d  in  thi-  c<-ntral  artery  on  into  ittt 
smallvr  hrancbeÄ,  »ht-rn  it  will  dii  Ifjw  huriu  Wilh  lliin  objoct  in  view,  we 
«T«ctiat<:  III*  aquwii«  Uy  jianwfnlesis  of  the  cornt-n.  In  rouswiui-mn?  of  the  sud- 
den dimiiiulioii  of  intni-txniltir  tension  thuti  produced,  the  blood  14*01)»  to  flow 
into  thfl  eyo  in  incTKaw^d  tiuairtity,  «iid  iimy  lliu»  puiih  the  tmbohm  forward  if 
it  i»  not  too  tightly  llxi-d  In  itM  pOHitiou.  lu  addition,  ne  try  to  fuvor  ihi.-  waab- 
iiiit,  away  of  the  omlioliLs  by  [»rforming  mamHge  of  the  eye.  Id  thitt  way  it  haa 
bvea  pordXWe  to  Tcsturt-  thv  rin-uloliuu  in  the  rt-tina,  anil  with  it  ttic  night  in 
•omc  ft'w  C4U1«.  in  which  Ihu  It-sion  wii#  htill  very  recent. 

What  is  known  clinidilly  under  the  name  of  etnbrrli»in  of  the  retinal  artc-ries 
com-wpondK  to  llntnv  rasiw  in  which  there  nn-  no  infecU'd  t-mboli  in  (jucstion; 
hence,  no  inflammation  occtir».  but  only  the  n^ulbi  of  tho  niorhaniral  cutting  off 
of  the  bloo<l  supply.  Tht-  retina,  being  no  longer  nouriahcd,  eimpiy  dit«.  It 
does  not  indeed  hccomf  nwrotir,  bccnust-  it  Htill  obtains  a  supply  of  nourish. 
ment  from  the  adjucent  cboriu-capilUriK  of  the  chorioid,  allhinigh  this  does  nut 
wifficc  to  raaintjiin  the  function  of  the  retina.  I)ut  tnfvctiou»  erubuli  also  may 
gel  into  the  retinal  artvritw,  im  somutimea  hupiwiitt  in  pyicmta.  Th>en  a  suppu- 
«livc  fBtiniti«  develops,  the  Kiippurntion  from  which  f:jteiid»  to  the  other  struc- 
ture-* of  the  cyehall,  «o  that  the  L-Itntml  pieture  of  panophthalmili»  is  prwluced. 
Tliute  cast»!  aenordingly  run  a  coiinw  jii8t  like  that  of  mctJistalic  rhorioiditia  (ace 
|»ge  1M7). 

The  ophtbnltDOscopic  picture  of  embolt^tn  is  the  cxproseioa  of  chang«a 
which  set  in  when  the  supply  of  arterial  bluod  in  cut  off  from  the  retina.  It  ia 
henRR  not  ronlined  to  emtMiHnni  of  th«  rentnil  arl«ry,  but  in  fonnd  in  occliiaion 
of  it  in  geiteral,  due  to  other  cauaea  a»  well.  Among  theü«  cause«  belong  tlirom- 
liofiie  of  the  artery,  and  postdbly  also  «pasin  of  it,  in  cam  it  lustH  long  enough: 
f url hprmore,  altio  rompression  of  the  artery  wilhiii  tlie  trunk  of  the  optic  nerve 
cout>e(|ULint  upon  hniuorrhnge  or  inflamiiialor^'  tntiliratioQ  iii  the  latter;  and, 
finally,  a  Kolulion  of  the  continuity  of  the  artery  oceurring  when  the  optic  ^er^*e 
ia  cut  or  torn  through  in  front  of  the  point  where  the  central  vesHeU  enter  it. 

TArvrnfMuU  of  the  enntinl  vein,  which  wiu«  firet  nnatomieally  demonrtmted 
by  Michel,  is  cbanictcria^d  by  an  enormous  distention  of  all  the  retinal  veins 
with  bloml,  while  the  »rteriei^  are  so  attenuated  m  to  Im;  tw-Jircely  disrovenabhr 
(Fig.  139).  The  blood  eMcaix;»  from  thu  turgid  vein*  at  Diany  »jK>l*,  so  thai  the 
entire  fundii«  h  covcrt-d  with  haemorrhages.  Tlii^w  kirep  n'curring  again  and 
«gnin,  and  willi  ilieir  rceurrenrc  the  sight  wbieh  frtmi  the  »tart  wa»  greatly  re- 
duced i»  at  length  utterly  destroyed.  Like  emboHsm,  tbromboais,  too,  may  be 
confined  to  a  branch  of  the  central  rein,  \n  which  caw  also  the  changes  in  the 
fundus  are  prcMcnl  only  in  that  district  of  the  retina  whi[?h  correaponda  to  the 
ragioa  of  dislribution  of  the  occluded  vein. 

Thrnmbom«  of  the  wntral  vein  occurs  for  the  most  part  in  elderly  per- 
auns  HiifTeriug  from  a  cardiac  affection  or  from  alheromn  of  the  vessels;  but 
an  inllftnirniition  in  the  orbit  may  also  lead  to  thromboM»  of  the  centra)  vein, 
probably  through  the  development  in  the  orbital  veins  of  thromboM-ä,  which  »ub- 
ee^uently  extend  into  the  central  vein.  In  thi»  way  i-aAOH  of  blindncMt  are  aome- 
time»  produced  in  th«  course  of  facial  oryaipclai«.  The  ery^poUloui«  inflamma- 
tion of  the  akin  baa  a  tendency  to  pi^netrate  in  spota  into  tite  deeper  parts,  and 
there  act  up  either  irililtrationa  or  phlegmona,  Henee.  Bbi(OeBH.ii  of  the  lid«. 
ftbaOMaea  in  the  orbit,  and.  through  tran«miMiton  to  the  brain,  even  purulent 
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mcningitiit,  nre  olwcrved  a»  MN]iieU  of  fitcial  prj-hipcliix.  If,  then,  a  cue  of  ery- 
aipulas  U  coiHiilicatM  witti  iii|]iiuiiu>tioit  uf  tlu-  (.xltiilar  titisiiu  nt  lUit  arliil,  it 
IB  Bometimcs  fouiid,  ulttr  tlw  «^rysipeliw  hn*  run  iu  coufm-  hdü  the  nwiOling  uf 
the  lid»  hau  abated,  tliut  ttio  eyv  h  btitid.  Tliv  oplittialmoHcoije  ^howt)  atrophy 
of  the  optic  nerve  with  cxircm«  attfliiuation  of  ihe  blood -vei^cl«.  Accordiug  to 
an  obfiervutioa  of  Koapp'it,  we  are  dealiDg  in  this  caci«  with  a  tliromboKis  of  the 
cetitml  vein,  cu.nsi'i|iteiiL  uputi  the  inflnmiiiatiun  of  the  retrobulb»ri-i'] hilar  tii<uuic. 
The  bliiidneMi  that  in  due  lo  ery)*i{ieliw  ina}'  nffi'Ct  both  i-yea. 

Ill  proceetUnt;  to  coiuider  the  Mparatu  form»  clawtlied  uith  reft-Tence  tu  tbuir 
etiology,  we  arc  not  to  forget  thai  it  is  vpry  rare  iiidw?<l  for  thl-t  iti Aummiition 
to  remain  ix>ntini<d  strictly  tu  thi.-  rL-ttiiit,  the  fuel  beiii;;  thut  it  liüually  implicmttw 


Flo. 


ISO.— TuWMIlMMtlB  t»  TBK  C^MTIUL  VMM.      FnHMKHT  VOK  FM'MVCir  I)av»  lt>  A  Ma* 

F'lrrv  TWO  Ykam  vr  Ana. 


Thtt outltam ot  Uk  |Ni|4llit  nn-  iMirn'i'^W  purtlv  liy  u  timy  slrtitt''  <ipnHlv.  nnrilr  h}r  millally  dl>- 
ddhkI  hwRiorrtiai^.  Tli^  r>-tliiol  nrit-rl-v  lu-c  aitiTiiiMfl;  thr  rriinal  vrliiK  orv  titmsually 
oro«d  Atid  IcrliiuuB,  «ii']  an'  fllkvl  uriili  li|jit.*ki«h  IjIihcI.  I»  marif  ]>''■<'■'*  'lif  tmvl«  nrr  i->>t- 
«rHi  by  vxtraviMiMl"iiH  of  blooil.  koil  hence  appear  iDtermpU^.  The  lia-iiurriiAKcs  ai« 
exf  rpnu-lv  niiriki'iv'ii«.  bavr  n  dark-nid,  almovt  blAck.  color,  ami  Are  »tih^r  nulUu-lr  Mrlata 
or  trrvKiilnrlv  r'^iinilmt  In  alinpn  A  fow  of  Ihn  biBinOPrbaK*«  hnvw  tftk*n  on  »  lirllllant'Wtilt« 
hu«  lu  tlivlr  '.-•■iitiT.  Tlitii  In  itnrttculitrlf  vliilbin  In  thif  laric^  |wlcb«M>  ot  blivxl  Ijrlneoutalito 
of  iha  manulA  Ultra  Tl;<-  ivitna.  vrhcn'Trr  II.  In  nni  [u-«-u|i|i-il  hy  faaiinixThacis,  III  clouded, 
atid  at  a  falnt-Kray  color. 


the  bead  uf  tbn  »ptic  iit^nro  as  well.  If  thin  implleation  ih  pn-mmt  to  a  nuirked 
decree  we  call  the  case  on«  of  rururo-retiniti».  Wa  u»e  the  mtoi  term  when  an 
inflammation  that  »tarts  from  the  hcnd  of  the  optic  nerve  extend*  out  into  the 
retina.  With  rejfanl  to  its  etiology,  tlii-rrforp,  noiim-retinitis  ia  at  t>ne  with 
retiaiti»  uii  the  one  hand  ami  with  Dt'uritt»  ou  thü  uther.  A  »imilnr  relatiuu  t-x- 
istA  bi'twcrn  reliaitis  and  chnrioidiliH.  An  inflamntation  that  affect«  pn^-domt- 
oantly  tht?  nirter  layer*  of  the  retina,  mljoitiin^  the  chorioid,  will  snurcelj  rnn 
its  course  without  implicating  the  chorioid  too.  Of  this  syphiUtic  retinitis 
affurdfi  n  very  evident  rxnmple.  Conversely  it  is  nbviou.«  that  cb<»rioiditis  can  not 
exj»t  withiiut  the  pitrtioimuf  the  retina  imniedialel>' adJAceiit  purtici|uitjnK  in 
the  procex».     Prom  an  anati>niical  »taodpoint  every  chorioiditis  i«  u  rttimt-dw- 
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TMÜiiti*  (or  fAorio-Tftiaitü),  although  tvn  gnimraK;  do  not  mte  thU  t«nn  unless 
ophtliiilijiuH:ifpti»ll>  viiiible  fi^u»  of  iD&aimuatiun  imo  bv  dumunstraUMl  to  exist 
both  ID  the  retina  and  in  the  chorioid. 

The  mo&t  important  varietipe*  nf  rettniti>i  am 

1.  Hetinitia  Ahumintxriea. — This  uf  all  inHaramationa  ortberetitui  u  theoiM 
boHt  cltancteriztrd.  In  addition  totbegent^ral  ■Lh'iiD  uf  nilinitis.  such  as  hazinciui 
of  ibi-  retina  and  uf  the  outline  of  tbf  pupilla,  diMcniiMn  ot  tbe  retinal  arteries, 
Uld  bomorrliages,  it  is  jiarticulurl^  di^-tin^uiMied  Uy  the  while  paU'lKM  in  Ih« 
fondtu,  whose  pure  white,  often  silvery,  appearance  dejiendn  ujtun  fatt;  de^^en- 
«ration  of  the  rvtinal  clemcntH  and  of  the  cells  of  tbe  exudnle  {Fig.  185).  The 
while  epots  are  found  diiefl^  tu  Imo  place» — in  a  L-i-rtuio  urea  surruunding  the 
Ikapilla  and  io  the  mac-uU  lutea.  In  the  formcf  Mtuatiou  they  not  iDfretjuently 
font)  a  Eone  of  spot«,  which  i»  usuallr  interrupt lk]  nt  a  point  corresponding  to 
thu  macula  lutea.  The  Uttor,  on  the  other  hund,  i»ocrupii'd  hy  ttriial)  n-hite 
flippUngB  radially  disponed,  »o  that  a  pretty  nidtating  crown  u  funned  with  Die 
fovea  centrali.'«  at  its  center.  Very  often  ihe  crown  is  incomplete,  the  rayi»  being 
fully  fomivd  only  on  certain  Hide«  of  it. 

Besides  this  form  of  retinittH,  a(rtH:tinn(i  of  tlie  fundus  occur  in  albuminuria 
that  present  no  such  rharacteri^ic  appearance.  Such  sfTeclionR  comprise  eiin- 
|ile  retinal  liamorrb^j;«»,  n-tinitix  ha'niurrhagica  (Fig.  ,141),  «nd  neuritis  (in- 
cluding even  choked  disk).  Hence  an  exaniioation  of  thi;  urine  should  In-  inado 
iQ  every  case  of  rctluitie. 

All  forms  of  kidney  diiieafic  tliat  result  in  albuminuria  may  be  comjilicated 
vith  retinitis,  but  the  one  moxt  frc^jueutly  thu^  complicaUid  in  the  atrophic 
kidney.  The  connection  between  the  kidney  lesion  and  the  rclinitiü  ncdOis  to 
consist  In  the  development  of  a  diMMMc  of  the  wails  of  the  vckk-Ih  in  the  n'tina 
in  conaeiiuenoe  of  the  altered  compofiitiou  of  Ihe  blood,  a  dineaM!  which  result« 
in  iaäammatfOD  and  degeneration  of  the  retina  itself  CDoke  Karl  Theodor).  Tha 
aeverity  of  the  retinitis  benn  no  fixed  proportion  to  the  intensity  of  the  kidney 
diaease  nor  to  the  ainuunt  of  albumin  in  tb«  uriiu'.  Tbe  like  i»  true  uf  the  sub- 
sequent course-,  the  retinitio  may  improve  while  th«  kidney  lesion  grows  wone, 
or  vice  versa.  Ncverthclc«*,  retinitis  ftllmniinurica  sh,  on  the  whole,  nf  evil  prog- 
nnstic  sif^iäcannv  Even  if  it  does  occur  wiraetime'i  with  benign  kidney  leeions 
(e.  g.,  with  scarlatinal  nephritis  and  th«  rt-ual  alTi-ction  of  jfregnancy),  yet  it 
far  more  frequently  \s  associated  with  the  severe  Hirouic  casi'^K,  and  it  is  a  mat- 
ter uf  experience  that  moKt  patients  suffering  w  ith  retinitis  alhiiniiniirira  .succumb 
within  lew  than  a  year  from  Iheir  renal  di^Mirder. 

In  nephritis  disturbance  of  vision  may  occur  also  under  the  furm  of  a  Iraniii- 
tory  blindnetw  without  any  retinitis  lieing  prenenl.  The  piitieiil  declure»  (liat 
«verytbing  suddenly  becomes  dark  b«>fHre  hix  ryes;  the  disturbance  of  .--ight  in- 
Creasctt  »u  quickly  that  the  blindness  gels  to  t>e  complete  within  a  few  hours  or 
a  day.  Even,  however,  when  the  blindne**  is  absolute,  the  results  of  exnnil. 
nation  of  the  eye  are  usually  m^gative.  After  one  or  more  days  Ihe  sight  is 
gndnally  restored.  SimultaneouHly  with  the  attack  of  visual  disturbance  other 
nervous  «ymptoms  arc  found,  such  sa  headache,  rotnittng,  dyspntra.  1un<  of  con- 
8ciouw)««8,  and  convulsions — in  short,  the  symptoms  of  unutuia.  The  blindness 
is  therefore  known  as  urumw*  amemroiiiM.  The  fnct  that  the  reaction  of  the  pupil 
to  light  is  in  most  cm**  preserved  la  ^pite  of  the  c»>mpletc  blindness  proves  that 
the  lueatiun  of  the  alTectiiin  can  not  be  in  the  eye  or  in  the  optic  nervo,  but 
higher  up— that  ia,  ia  tbe  bnio,  which  U  poisoned  by  the  excretory  matt«»  re- 
89 
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tained  in  the  blond,  OrKmir  smaiiroMK  is  diKtinguiHbcd  from  the  dioturhance 
of  viBion  due  to  reiiuitu  alliumiDurics  |>urtly  by  the  n^ativc  rcsult  of  ophthal- 
moscopio  L-xaniitiatiaD,  portly  bv  the  caiirKC.    Unemic  «inBuniMH  wt«  in  Kuddenlj 


Fm).  ItO.  -  niAiKnc  RktiditIs  t»  «  Mav  SixTr-xiKc  \'imm  ow  Aoc. 

Wken  Um>  ilWbMr«  mw  OUent&rtfd  i^le<r«n  yaan  prvvtoiia  »Ix  prr  cwnt  of  «lursr  vran  pn«enL  whfk» 
(ar«on>r  rntr>  maC.  uixJer  lli«  inlluntoo  «f  «litiibk  trr*tni«nl.  the  un^mrboh  atiiKMl  iliM&t^ 
pMUvd  TtieilUituriNUiGvuf  KiKlitbMlMiteil  lur  iil[>c  bhwUh.  Mid  It  ouaol  niAiiiljr  l)T  a  i.-«n 
dal  Aci^rutiiA  for  blui>— b  •routnu  whieli  c<in>'oihin4s  to  tlw  ezvdM«  (n  tbe  oiAciiIa  In 
kaeploK  wtili  (ito  myopUi  of  thn  nr*>  Uier>-  m  An  nir>^pltlo  ct«MeU,  ftttout  IiAlf  Ibe  widUi  oC 
tin  paptllu.  wlJoliiInK  Ui"  •Ji'tip  nfrrtr.    In  iu  po«i«ni>r  ccvUon  iba  rMlB&  tlinirK  nutncroi 

pukctAifi  lUFRiorrhairrM.  i*bl<-li  an'  in-nmllr  i|I>|h«f>1  In  Kmu|w,  Aod  rmqnitnUy  roataaoo 

Tana  raLhor  Uirgi  juiU-iiMi.     la  adiliIi(Mi.  nmnll,  brilliitntljr  «hitu  <li^U  mrm  pmwnt  nf  InvtrulflCJ 
xbapp  «ihI  «hjwp  nutlln*?.    Tltnte  nrv  ctUpov«]  (luilr  ImMriilarly  In  n  larRf  rln-lc  lumninclifiir 
th«  nuwTjl».     tu  lhl^  mAi'rula  lUtelT  Is  fuiiEid  i)iille  a  Urgv  rnulAli'  tiAvliii;  ■  sinu-rtin-  like  ttutt 
of  Ibr  «Illlill  •lot-i 


«nd  is  complete,  while  in  rctiniti»  nlbtiminuricn  ibe  Mght  is  grnduallr  reduced 
»nd  i«  seldom  «nnihiliilMl  cnlirriy.  Th«'  h]iii(lii>c>i«i.  bowover,  is  iiermiinciil,  wdile 
the  bliodncs»  due  tu  mu'mia  agniD  tiivfü  place  to  normal  viMnn,  prnvidrd  the 
(mtieiit  does  not  succumb  to  tlie  urtBmic  attaclt.  Of  oourw.  the  po8f>ibUity  of  k 
unL-mir  nmaurottis  occurrin}^  in  a  patient  alrvody  suffcrinfi;  from  retinittj«  i»  not 
exchitled. 

3.  Rftiniti*  fHahfticit. — This  is  characlortzed  in  many  case««  by  the  preBCiK» 
of  small,  brilliantly  wliitr  K}X)ta  in  the  rulin»,  which  eliiefly  »xirupy  ths  rvgion 
of  the  macula  lutoa  and  it»  vicinity,  without,  however,  proi-ntin^  »  «tellale  nr- 
nagement,  att  in  albuminuric  retinitis  (Fig.  140).  Sometimes  by  the  confiuettcc 
of  small  dntu  one  or  two  larf^e  patrhcn  »re  found,  which  nhuw  by  their  rrenated 
liordcr  that  they  are  comjKised  of  Bmaller  B[iuts.  Between  the  white  pmlcbe« 
lie  punctate  extmvaialionii  of  blood.  The  rent  of  the  retinn  in  trannpari-nt,  and 
the  papilla,  too,  is  unaltered. 

In  other  case«  this  chantcteristic  picture  is  not  prewnt;  in  fact,  diabetic 
retinitis  may  actually  appear  under  the  guinc  typical  of  albuminuric  rctinilia. 

Retinitis  is  alsu  observed  io  oattttria. 
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H  B/itinitU  l^funmtifA. — In  tliis,  «upomrlded  to  tho  gcrtenil  Kymptoiu«  of 
Inflammal irm  uf  \\w  rctinu  fnamolj',  r<>titi»l  rluiKÜocH»  soil  Im-mitrrhagrs),  therp  it« 
found,  »  H  <.'hariu>ti>ri!<lic  feiilurc.  u  li^fhl  hue  uf  thir  blond  in  Ibi?  retiiml  vpaHoU, 
which  ordinurily  «re  gwjitlj-  dilwwl.  Furttn-rtnon-.  simv  tii  kucjiMiiiji  the  blood 
rliAl  lliiwii  in  tlic  r)ii»ri()idat  V(>shoIh  ik  i>(  li};)itpr  rnior  thtin  iinini:il,  tlu*  I'ntlr«' 
fondiu),  t-vt-n  wIrtl-  llu-n*  in  no  n-liiiitiü  pr^r>vut.  in  of  n  much  lichter  red  than 
usual,  »nd  shov»  »  vcllowish  iin«c.  Likcwiw  ch«rBri«;ristic  of  k-ucwmk-  reti- 
uiti»  arc  wltitr  iwtrlio  tvith  u  rv<l  riw  (rountHling  of  white  (-«irpuH^k-x  Ktirruiiiidiid 
\iiy  red  nm-^J ;  Init  Mirh  [»itchfH  Hre  i>rt.-Mut  in  onlv  n  fvw  t^uM-ti  of  rctiniliK  l«u- 
cc  Illicit. 

4.  Retiniiu  Srptim. — In  thi»  Dip  iJmn){i-»  affu-t  niaiiily  tlie  [HMtlE^rior  sprtion 
(if  the  n-lina,  in  whioh  both  ha-iuorrhageti  and  whiiii  |intch(.-;*  riir  f^miid.     Tli« 


Fm.  III.    njKHi>Nui4<iir  TUTixtTin  IM  *  WiiKoM  or  KoNTY  ciom.  «HO  «riTCiian  fHoii 
<^ncmii'  Nn'MKi'n«  am«  Cakpuk'  HvkkktkcI'iiv. 

Tlir  (•ulIld'T.  iif  Uh-  v  1  iHtirilt«  ar»«  ulwLiirvil.  lliv  nrl"rtt'*  I'f  iIh-  wHiia  «r-  »»ini"'wh« 

ii'iilr«<'ieil,  nml  H'  <-fiapeKled  hy  ihf  (■(■iiiilliwmnir  ili<>  n-tli>*.     Thr  vritis  nn-  <rry 

l>>rtii>>iiK  itnil  In 'I  <>-lrT  «if  thrir  iv4]fX  ittn-nkK  II  oa"  tw  »n-ii  tliat  not  nil  Ilidrc^Hi- 

vnlmton»  Itp  In  tbt  ttani'.'  iI.iih-,  Tbo  mliin.  ana  Thole,  ab«iin> ■  rnini  slrlitt« opaWly.  nn<l  ia 
mini  wWh  rwy  ninnfCMi^  pai^'f  «irtatp  «nd  Mrtljr  mnndnj  hpmwcrbaitf«.  To  Ib»^  In» 
wul  Ih'Iou.  iMlwMMilbM  t«n>braiicb«ia(  ■  n>lu,  l«a«itiit«>*pal  whfob  ha*  Arlt,'tn«l<-<l  frum  a 
hsruiurrbnicr. 


pApillH  iü  noalti''rvtI      The  di»«aMp  occur«  in  cnnnvctioo  whh  «ejm)^  and  tluit  not 
ooljr  in  tlic  fntal  forms,  Imt  nlsn  in  thr  ntifihtrr  caM-n. 

6.  Retihifi»  Hirimtrrhnijirn.  -  Thi»  i»  dinf^novtit-At^d  whri..  «hmg  with  The 
|»re«ncc  of  niim4'roiis  hiE-morrha)*«!«  in  the  minn,  thp  Iultf-r  itwlf  tti  hazv  and 
the  pH|iillM  iR  ohsnirrd  iKij;,  141).  HiPiiioiThn^r  rclinttiN  ih  due  for  (hn  rooit 
part  to  dis^jues  of  the  retinal  viotgieU ;  ciaii}-  '>f  thtvi?  ciiBea  are  probnbly  identical 
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witfa  thoM  of  Uunnbosfe  of  the  cvntnl  rrin,  u  dcMribM  on  p«ge  447. 

rtagic  retinitü  fnqueoti;  becom««  complicated  later  triUi  incrauc  of  trmjow' 

(hBOorriuigk  glvacomm,  |«ge  S92>. 

Mun  haa  daaeribed  nodirr  tbr  ttmniv  at  retinitiM  pmt^faiaia  an  afferiiao  in 
which  doHB  naatM  of  MMin«ctiT«  tiaaoe  extend  out  frum  the  ntiaa  into  cb« 
vitnoiu  and  cover  a  portion  of  the  fundus;  in  fact,  even  tbr  papilla  itself  fP%. 
14S|.  Into  theae  ma«ea  run  new-funnMl  vemrh  ttom  the  rrtiua.  For  a  num- 
ber of  tbcae  caaa  it  u  probable   that  tbeie  BtaMo«  of  ooanective  tiaHie  bav« 


bi  a  Diaa  thlrtj'-Ava  ywan  ot  mgt.  wb»  fluffptrd  frequvntly  from  piilpliatkMi  d/  th»  hrart  mhI  i 
iiowMM>d,  maOAmu  ataniraikm  of  the  «Hthi  iwimrprrt  m  hnth  <7m  IIt«  ^«u«  airn  'nta* 
■bacuratkn  liaa  naamd  tvMai«^j  aloe«,  bviac  doe  to  nKiirmii  hvuuucrtiam?«  btio  Uta  1 
wtuwtmm  Id  tka  vftrapoa  of  U>»  Irft  ejre  doan  I«  the  pi^Ula  lln  a  ohlalnc  whii^  idw«  havla^] 
a  MraedBc  paitlj  Bhrous,  partly  ffraaniar.  Firoa  tint  maai  C"*  ■■'and*  in  rtilTrrprt  dtrao*  ' 
Nook,  «ocb»  «xtandfaa  a*  far  a«  th»  [wriptowy  of  tlw  fniKlua.    No  Tw^yh  mtr  reroffniatbW  ta 

tfea  — "' «Iiieb  norm  ibe  npfier  half  of  Uw  fiaptüa.    The  outer  half  •<  tto  papUla 

aadtlierM(ottteraiM)aaara«oinrahalhaz7luvfiuc  u>  tb«  p«lmm.-*  <if  a  faint  apaaty  of 
Iba  «ttraooah  aati  bealJw.  appear  IndltUiwl.  b«caa*e  tl»?  •■i>)iriislin>«»>|i(^  !■  wljtwi^  mit  fuV ' 
tlHan.  bot  for  llie  ocMUM«tl«>»-Üvue  auua.  «Ucb  b  »liuaU^l  f&riWr  ftiTKanl  ludlsÜDctl«  , 
vMBde  am  Indlealtniia  of  tbr  tMtnal  »iwwia  lalmv»  ami  u^  ilw  niiier  md^)  and  UnlicaUoaa  dl  i 
a  Twllahfm  of  ttw  fuixlua  (btJow  anrf  to  tb)>  lanw  iUa>. 


been  preoerlrtl  by  luemurrhs^a't,  whirh  wf>ri>  |»oufpd  nut  from  the  retina  into 
the  ritreous  ami  afterward  t>vrcamL'  orf(anix<>d  (m-c  juiibT  4<t.'it. 

Another  condition  in  which  a  new  formation  of  blDod-vf«(«eli>  occur»  t>  io 
retinitis,  purticularly  in  Hvpliililrc  retinitis,  ituit  hau  lasted  a  Ion;;  (initr.  Tbc 
vuNBciii  in  thiH  raoe  project  from  the  mtina  into  the  vitreous  under  the  form  of 
skodcr,  often  re|>cat»dly  convoluted  coils. 

8.  lUtinitia  Hyphilitifa.  — Acquired  sjpliiliii  ia  one  of  tite  most  frei)Dent  csuaeal 
of  retinitis.     Syphilitic  relinitiK  i-n  usuailj  ajsHociated  with  dixeaw  of  tl>r  uvea, 
and  above  all  of  Ibe  chorioid.  ofteu  also  of  the  irU.  which  then  exhibit»  the 
picture  of  ftyphtlitir  iriti-      In  the  n'tina  ttyphililic  inflammation  appears  unc 
two  forma,  difluau  and  ctrcunucribcd.     In  the  (onner  cue  the  entire  retJna  iij 
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clotidctl  nod  fnlnllygrBy;  here  «nd  there,  cupcciully  latbo  niBriilar  rc(fioo,  more 
denaf  iy  (era;  «[MttH  may  Lc  found.  Later  iyu  in  the  disen»-,  in  jim]H)rtion  its  tlie 
c)uudinv>>8  of  tiw  retion  abate».  cIianK«t  iu  tbe  piffaicrit  rpithuliuin  set  in,  nod 
ultiQintcljr  mignition  of  pi^invul  rruiii  tlie  luttcr  miiy  tiiki-  plucc  into  llie  rctinii, 
80  IhatR  picture  is  fumiRd  rcH<>nibling  tlint  of  rrtititli«  pi^i^eiilOMH.  TUiti  romi 
of  «yphiUUc  ri'tiniti«  coaHequently  coincidcs  in  t>aTl  with  the  ityphilStic  cKorioi* 
diris  dcscrihed  by  Filrstcr  <|'figt'  iU  1 ). 

In  tlie  L-ircum)«cribed  form  a  bulky  wbittf  «.-xudtilv  i»  futiod  i-ithiTr  in  the 
region  uf  tbe  mHcnlu  lutcu  or  more  frc-ifuvntly  cIunv  to  onv  of  tlic  lai^^cr  retinal 
vcoflels.  In  the  latter  ca-ie  it  in  often  }Hii!uihlß  with  the  ojibthatmoBCOpc  to  rec- 
ogn'iuii  thai  ao  affvirtiuii  of  Ibn  wull  of  the  vutwl  is  tbe  ntUHe  nf  the  cirruni- 
■erilKd  exudiitK'D.  Later  on  the  exudate  is  trannforDitd  into  bUiiH)i-»bile  «car 
Hasu«,  which  in  cüDfH'4]ii'enc<'  of  it»  »hnnkiug  may  giv«  ri«cto  detachment  of  tho 
retioa. 

Ilercditnry  girpl^ili^t  too,  tcads  Co  retinitüi,  wKich  may  be  obBerved  in  chil- 
dren or  may  bv  cren  con^i^-nita].  Ordinarily  wc  see  only  the  evidences  of  to- 
flamniatioD  nftttr  it  hiut  run  itü  courne;  «uch  evidmet«  occuiTin^  either  under 
the  fonn  of  numerous  «mnll,  light  or  bEack  spots,  or  under  the  form  of  an  old, 
bulky  exudate,  that  hati  beeu  traosfurnied  into  connective  tifwue. 

7.  RelinUU  liite  tv  Jaalin^  i»  prudiiced  most  freiiuently  by  looking  at  tlw 
sun.  It  la  puticulaily  observed  after  eclipse«  of  the  »u»  iu  |KtopIe  nho  hitvc 
tried  to  follow  them  with  gla^Kes  that  have  not  been  blackened  aufficicntly  or 
with  tbe  naked  eye.  I  have  also  seen  it  produced  after  gitr-ijig  too  lon^  at  the 
electric  aic  light.  The  ophthaIrouM'0]>e  kIiows  pigment  changes  tn  the  macula 
lutea,  apoti  which  the  image  of  the  «un  hnx  been  cast.  Correepondlng  to  tbis 
«pot  there  exinb«  a  central  scotom»,  which  for  the  most  part  remains  per« 
manonlly.  We  must  nut  confound  with  the  n'tiniti.s  due  to  dnz/liiig  Ihiit 
variety  of  inflammatioD  of  the  eyes  which  h  produced  by  the  action  of  snow 
(0DOW  bllndncw)  or  by  the  ctectrJe  arc  light.  Thi«,  in  addition  to  trunsi- 
tory  nymptoms  of  dazzling,  cuniuKt»  mainly  in  a  violent  conjunctivitis  (see 
I»age  113). 

In  tbe  taut- mentioned  form»  of  retiniti»— namely,  retinitis  «ypbilitic«  and 
retinitltt  due  to  daxrJing — the  influntniation  has  its  seat  mninly  in  the  outer, 
layers  of  the  retina,  as  is  proved  by  the  changes  fiiniiiltaneou^ly  taking  plu« 
in  the  pigment  opithetium  and,  indeed,  in  the  cborioid  itself.  But  in  the  forma 
of  retiniti.*  lirst  de.^-ribed  it  is  mainly  the  inuer  lajem  of  the  retina  tbtil  are 
affected. 

Often  enough  cawH  of  retiaitifl  occur  in  which  even  a  careful  examination  of 
the  patient  ta  unable  to  demoniftnite  any  determining  etiological  fai>tor.  Sev- 
eral forms,  which  arc,  to  1)«  sure,  of  rare  occurrence,  are  diKtinguished  bycbatac- 
teri«tic  change»  in  the  fundus  from  which  they  get  their  name»— e  g.,  rftiniti* 
cirnruiUi  from  the  circle  of  white  K|)ot^«  tiurrounding  Ihe  macula  lutea,  and  rtti- 
Htt-i»  tlriiiUi  from  the  gray  striip  in  the  retina. 

A  very  rare  affection  of  the  retina  ia  that  (Xicurring  in  eAUdjm  in  thfßr§t  (h»i 
)fiar»  of  life  with  the  follitwing  aymplotiw:  Tlie  region  of  the  macidn  lutea  ia 
oocopied  by  a  grayinh-white  ]Nitch  of  the  size  of  the  papilla,  having  in  its  center 
ft  unall  vividly  red  fl|K(t  like  that  found  In  eml>oli»m  of  tlie  central  artery.  The 
rett  of  the  fundus  U  normal,  although  the  popilU  becomes  pslcr  and  [laler  all 
the  time  and  finally  altogether  atrophic.  The  cbaogefl  are  alway«  found  in  both 
eyea,  and  are  alike  in  both.     Tbe  cbildrca  gradually  become  blind,  and  exhibit 
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»(lathj-  and  piinilylic  wuuknmH  uf  tbf  iii uhcIck.  Thcjae  symplomB  Increaae  until 
afU-r  tliü  1u|>m:  of  amiiy  luontlix  thv  chÜdrcu  div.  Autopsy  shows  chaugw  in 
the  cerobnil  cortex  *  und  dcac-nüing  d«gi:acntion  in  th«  splnftl  cord. 

II.    ÄTBOHHY    UK  THE    liETIMA. 

97.  Alroptiv  of  the  retina  is  tlio  result  uf  its  ]irotnic;tod  infiäiiiina- 
tiun,  OT  i.s  tlie  flniil  uutcotiie  of  uii  onibolisin  ur  a  tliromboäis  of  iht; 
retinal  vciwels.  Uphthalrnoscupically,  atroj)hy  h  churac  tori  zed  ubovc 
fill  by  the  steuosis  of  the  rotinal  vessels  {Fig.  14:1),  which  io  seven 
casus  may  hiiiuuiiL  m  corniilule  dbliu^raiJuQ,  so  tlint  thü  vosscls  are 
either  trauürunnud  iuio  white  «crauds  or  have  bucumc  altügvilior  in- 


Kiu.  113     JtrriKms  I>ioMKirroaiA.    Ilo  port  tift«r  JQm-r.) 

rbo  funilua  UiirmiKliuui  prvwniU  ili»  tiiolur«  of  Uwwillatlon,  alini-  tbr  lirljclit  rtfü  rbunitiiUl  ti 
•rU  with  thf  darkly  piit'ii.nffil  liiliTT&wular  spM^tv  »re  rv.-i-ywh.iv  rbuhli?  F<n-  tlic  «am* 
rvn»""  iiurm-r-rtin  timrii'lie«! .  liiCrtfi miitvt»^  t>li;>iipn1  ipiiln  or>-  rdiliiij  in  Ilw  (■pHiilH-iy  iif  (be 
mhut.  TIiLk  vivtii'^iil'tii  I' 'lit.-  vxlvijil-i  111  u  ciro-li-,  al'tiouicli  It  iniini-H  i^Iiihit  to  Lb<^  imiilllA  »n 
tt1(^  iiahaI  Ihitii  i>ti  I  lie  (oriiiH-iml  Hirl«-,  ^wh»•rv.  In  tact,  II  lie«)!'»  f&r  U>  Uu"  pfriitWry  riiat  It  1« 
not  rt'prpwMtnl  ti<  rhi-  .in»«  ihr  at  nil.  Tbr  [«plllii  I»  nt »  dirly  jfi-njI-lj-yWl'i«'  niliir  ntiil  III- 
deflD<xl.  Ot  iti'-  rrtlrml  ».««•lii,  unly  til"  main  (ninks  are  vkslljl«-,  «ntl  ihnsr.  v#pcdailf  ibm 
»norirs.  «r*-  itPr-Jitly  rpinlr»<t«l 

vitiible.  The  retina  may  look  otherwise  uiichnrigcd  and  truiispur^'nt,  or 
it  may  bear  truces  of  the  antecedent  inßanimation.  In  erery  case  the 
Signa  of  a  iiocondary  atrophy  ran  )>r>  niaile  out  upon  tht>  ]>tipil1»  if*  well ; 
ita  outline  18  indistinct  and  it  is  of  a  pale,  liirty-^jray  color  (ri'tinitie 
»trophy  of  the  papilla). 

A  special  rariety  of  atrophy  wliit^h  rung  a  vorv  olironic  roursf  is  the 
pigmentary  dtgeuernl inn  nf  Iht*  retiixu  (ula»  (railed   rettuiiix  piymr-n- 


[Aud  in  tbo  gKOgUuu  colls  of  ttm  rotUia  (Uulden).— U-l 
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Josa).  This  is  marked  by  such  ubaracu^risLic  subjectivo  svniplonis  that 
the  iliagTiiMiä  can  be  made  alinoat  from  thciii  alone.  'I'lie  persona 
afToctcd  with  thin  disease,  eveu  vheu  still  young,  complatn  that  they  see 
worse  whenever  the  illumination 
ifi  n«iuftMi,  and  imrt-ii-ulurly  at 
night  (honieralupin).  This  stato 
of  thiuf^  increases  with  the  age, 
,so  Uiat  Ünally  tlie  patient«  are  no 
longer  able  to  gu  about  alone  at 
night,  while  in  tho  daytime  they 
still  see  quite  well.  The  cause  of 
thi^  phenr>inenf>n  in  disclosed  by 
tho  examination  of  tho  Held  of 
vision.  In  the  beginning  of  the 
disease  the  field  of  viMon,  when 
taken  under  good  illumination, 
proTus  to  be  nearly  normal,  while, 
when  the  illnminatiou  is  reduced, 
it  appears  very  much  oontnicted. 
We  most  concUido  from  this  thai 
theperiplieral  portiouH  of  the  ret- 
ina are  nuder-fieuKitive,  so  that 
under  good  illumination  they  still 
{Mrforni  thr>ir  function  but  do  not 
rcaf.'t  to  a-eaker  stimuli,  such  us 
feebly  illuminated  images  afford.  Later  on,  the  field  of  vision  shows 
itaelf  so  contracted,  even  under  full  illumination,  that  the  cafiarity  of 
orioQtatiou  snlTerH,  und  the  patient  can  scarcely  guide  himself  alone 
«Ten  in  daytime.  At  the  same  time  direct  vision  may  slill  be  so  guod 
that  the  patient  Ja  abli>  U>  ilo  fine  work.  Finally,  »-entral  vision  loo  is 
lost,  80  Umt  complete  blindness  i^upprvcnea  This  ordinarily  is  not  the 
case  until  late  in  tho  disease  (in  the  sixth  decade  or  later). 

Ophthnlnioscopic  examination  shows,  as  the  most  prominent  symi»- 
torn  of  the  disease,  the  presence  of  small  black  spots  in  the  retina 
("speckled  retina,"  t'ig.  V43).  These  are  of  branched  shape,  so  that 
they  have  been  compared  to  hone  corpuscles  or  Bpidenf;  they  are  con- 
nected with  one  another  by  their  processes,  and  arc  found  eniiecially 
»long  the  blood-vessels.  In  the  beginning  of  the  disease  they  occupy 
only  the  most  anterior  portion  (periphery)  of  the  fiinduK;  actinic  goe^ 
on^  new  spats  keep  forming  farther  and  farther  back,  until  at  length  they 
reach  the  macula  lutea  and  the  papilla.  As  fast  us  the  retina  becomes 
pigmented,  the  pigment  epithelium  Wcomes  decolorized,  so  that  the 
chorioidal  vessels  get  to  be  more  and  more  visible,  and  the  picture  of 
1  tcssollati'd  fundus  ts  prodnoed.  With  the  increasing  pigmentation 
<it  the  retina  tho  signs  of  atrophy  of  the  retina  and  the  piipilla  become 


hl4.  141,  -  llcriKrriH  PtaiiKinou.  äKCnoK 
TORuMtti  TiiK  Retina.    JlUKUini-cl  ITO  u  1. 

Tim  tPlln»  la  hnun-livl  nn  it*  nnirrlor  »urfftin'  tty 
Ittp  riH-tiilirnn«  liiullniiii  tnt«Tll(L  t,  uiklti  lü> 
|x>bt>-ri'<raurfiKi- liy  thi-  rix-iiibrunallinllniui 
'■Kti-rna.  *  :  ilw.-  l4>rr  of  nxl»  «ml  i-nri^«  Ihai 
«il'^'i'wl»  iha  talU-r  lia«  dUapix-nri'd  »Ilo- 
tritUii-r  an  n  ruKull  tif  aLrujihy.  Ku<<frvclllir 
Ihr  IliiiiNm*  trru^m*  iji  *  <»«n^r»e<ilWI  m£ 
wiirk.  11,  VI  liii-li  hau  r-tl^>iiBt4H}  trvin  llw  aui^ 
puriiriK  liiw  "l  ÜM-  roitnn.  TIm«  item  flben 
Arid  KonKlli'ii  ii-llH,  Khi>-h  nnrmnUy  v»  Id- 
cluvtl  hi  till'  ■uptiortiTiK  tkvup.  b«V«  bMD 
ciiiJifili'Wy  il«-«lniyi'il  Thcrpn«rlii.ha«rTf>r, 
oadMIII  Iwiecn.  an<l  uv  Iim'IiMi*cI  ln|>lKtiM>M- 
DiHjofCheui,  i/'UTi  u-rrnlly  i--"^i"lni.clrdi.  Ii*ii 
l>eeii  •llvidti]  tctiiciLuiliiiiilJy :  bik illitr.  (t,. 
lr»ii»rv(r>irlj-hy rhj-s-i'tlrtn.  ' ThjMHiot-* L-dinm 
\»jrfiii<-1  111»  iftliin—  iiaRivly.  Ui>*  In  hit  rftlc- 
ular  lajiT.  r.tlic  Inni^r  Knunilar  lait-r,  i.  Ui<> 
iiuivr  ivunilftr tejnr.  r..  and  ihc  oiitt^ erui- 
iilM  U,ftT.  ft|— uv  alU-rvd.  auO  lierv  auil 
tliiTtF  cnnUiln  p4einifut«d  i.-«Uh. 
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more  and  more  prominent.  Accordingly,  what  takes  place  iß  a  gradual 
degeneration  of  the  ratina  osgociated  with  a  migration  of  pigment  from 
t}io  pigment  epithelium  ioto  the  retina  (Fi^.  144).  The  degeneration 
bogitia  at  the  periphery  and  advanceit  toward  the  center.  In  the  same 
vay,  too,  the  retina  gradually  lodea  its  function  ;  the  aflected  portion» 
of  tt  at  ftrat  are  simply  lees  aeneitive  than  before,  being  still  stimulated 
to  action  by  a  pretty  strong  light ;  later  on  they  become  completely 
inaenaitiro. 

The  disease  attacks  both  eyes.  It  develops  in  childhood,  and  would 
seem  to  be  congenital  in  many  cases,  althougli  it  usually  is  not  discov- 
ered until  some  time  after  birth.  lulicriUince  plays  a  greui  part  in  its 
production  ;  retinitis  pigmentosa  occurs  frequently  in  brothers  and  sis- 
tent,  atid  also  in  sQvoral  Bucccs^ivo  generations.  The  female  members 
of  tho  family  arc  leas  frequently  affected  than  the  males.  It  iä  oft«a 
found  at  the  Kaine  time  with  otiicr  cotigetiital  anomalies,  like  deafneao, 
menial  weakness,  harelip,  or  supernumerary  fingers  nr  toes,  or  with 
malformations  of  the  eye,  gnoh  aa  persistent  hv-aloid  artery,  poBterior 
polar  cataract,  ctn.  After  it  hafl  lasted  a  pretty  long  time,  posterior 
cortical  CHturact  usiialty  devtilojts.  In  almost,  a  third  of  the  cases  the 
disease  occurs  in  iridivi<tualä  descended  from  consanguineous  parents. 
Herein  apparently  lit-j;  tho  explanation  of  the  fact  that  pigmentary  de- 
generalion  of  tlie  ratina  is  so  frequently  a^wociated  with  other  congeui' 
Cal  anomalies,  since  these  tatter  also  occur  as  a  result  of  the  coiiad- 
gninity  of  the  parents. 

Treatment  is  iiowerless  against  pigmentary  degeneration  of  the 
retina,  and  the  prognosis,  therefore,  is  bad,  eince  complete  blindness 
inevitably  tniperTeaea — though  not,  to  be  sure,  until  after  the  lapse  of 
many  yeara 

TTio  blRT-k  Apotji  in  pigmmtary  dcgcnirntion  nf  ih*>  n>tina  nn  not  alway« 
like  biirir  iroq»ii»cl«s,  but  somvtitnt;«  arc  aliwt  rounrtrd  or  irropiilar,  [ikr  rhc  l>litrk 
spots  in  chunrti'litis.  TSeir  characteristic  diDtiQgui><liing  niurk  lira  aul  bo  mutfli 
ID  (licir  ähnpe  bh  in  their  »itualiun,  wlilch  mu^t  he  iDwigiicd  to  tlir  ri'tiuM.  This 
I»  recotrnised  from  the  fact  l)mt  tlic  rt-tirml  vi-t^mIü,  wtivravor  iliciy  run  by  the 
blark  »potn,  am  covered  by  them;  hence,  the  v-ptit»  muct  lie  in  front  of  the  vi*- 
»f\n — i.  e.,  in  tlie  inni^r  layers  of  tho  retina,  (In  4lie  case  at  pigment  spot»  in 
the  cIiuHuiii  we  can  distinctly  follow  the  retinal  reiweU  in  cl)f>ir  rnunw  over  the 
spots.)  Spots  of  pigment  id  the  retina  arr  nut,  however,  limited  to  pifrmoatar; 
dcgencml ion  of  the  luttcr;  on  the  contrary,  the  mi^rration  of  pififment  into  the 
retinn  may  takn  {»hu-p  ultimati^ly  in  every  ctwe  of  reliiio-olKiriotditia.  Thi«  U 
particularly  the  C!i»c;  In  »yphililic  rütiun-chorioidiliH,  in  which  the  pigment  in 
the  retina  can.  moreover,  jutüiimp  the  bone-rorpii«rle  dhnpe,  so  that  a  picture 
quite  •itiiiiltir  to  that  of  pigmentary  dugeuL^nitiun  may  be  product-d  (Förnler), 
la  chorioiditis,  however,  there  are  alxo  iiKiially  prct^ent  atrophic  rbaugcs  (while 
■pot«)  in  the  chorioid,  which  are  witnting  in  retinitis  plgmeatoH».  Neverthe- 
teaa,  there  are  t?aftes  in  which  the  diagoofiis  if  very  difficult,  and  ran  only  be 
made  with  the  aid  of  the  previou»  hi«lory  und  the  careful  tenting  of  the  function. 
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Not  only  b  pigmentntinn  of  the  rvttna  not  confined  to  pigmentnry  degei 
crulion  of  this  part,  but,  ud  ttic  other  hanü,  auirh  dej^nentinn  is  not  Drccaaaril] 
ERsociAtpd  with  t)ic  presvnc«  of  pigment.  Tberc  we  cue«  of  wh«t  are  called 
rfti:it.i»  jriffmrHttmi  titkattt  pifftamt,  in  wliicrb  the  nunc  gradual  attnoUHtiuii  of 
the  iTtinal  ve^wlis  projfrewiTe  utru|ili>  uf  thi*  optic  aorvt,  heincmlopiti,  and  ulti- 
mate blindn«»!  are  obscrvod  a»  in  rvtinitiii  pigmentosa,  and  only  the  niignitioü 
of  pigment  into  the  rcltnnU  altfirnt.  Them?  cam^s  Kfieinhh-  tangmÜal  hemtralopia, 
in  so  far  as  in  IhiM  ulmi  tlu-rv  i»  Iirinvmlupia  witliuut  any  pij^mentatioti  of  the 
retina  being  prv^nt.  A  further  ]>oint  of  rehemblanc«  is  that  cun}{<-»i(iil  licmi-ra- 
lopia  frrqufintly  ncrurs  in  .-wTPrai  mcnibcrs  of  the  same  fumily.  Tlic  dintiQCtlOfl 
between  lhcwc-uM.*s  anil  retinitis  pi;^ii-nl.usa  nine  pif^mtiiirto  U  that  in  tlip  fortncrl 
the  fuitdtu  prcseati  ao  «gui  of  atrophy  of  the  retioa  or  opliL*  oervt-.  and  vi.iion 
rvmain«  giMxl  throughout  life.  Thu  rondiliun,  thcrrforo,  iu  a  fitatiosary  one  aa 
Opposed  to  Hid  nlowly  but  »urvly  prugrPMiing  retinitifl  pignientwa. 

Ad  affcettoD  allied  to  retinitis  pigtseotoaa  U  rettnitü  puttetata  afhrtrftir 
(Oayel,  Nettieshipt.  Thin  in  all  the  rwt  of  it»  pjinptoms  «grces  with  retinitis 
[dgmentoM,  but  insleai]  of  th«  pignientiitioii  of  the  retina  lihuws  hundreds  of 
amall  white  dots,  which  an  dlKtributi-d  pretty  uniformly  over  the  whole  fundus. 

For  treatment  in  pitrmpntary  degeneration  of  the  r«'tina  we  may  try  p>t>tas- 
eium  iu«lide,  hypodermic  injecliun^  of  stryehnine,  tli«  constant  rurrffnl,  dinpho- 
resim  Olid  the  like.  We  do  thi^  moro  (or  Itio  Miti^fnction  of  tlie  patient  lliaa 
anyihing  vhte,  for,  although  wc  do  sometimes  obtain  an  improTeracQl  of  the 
Right,  it  Ih  only  a  trnnKient  one. 


The  anatamkal  citan^*  found  In  tnßamnuiliou  »ad  in  atrophy  of  the  reliaa 
arc  Od  follows ; 

In  inflammation  the  signs  of  inBammutory  anlema  exist,  or  those  of  a  rel- 
lular  intlltrHliou  due  to  vxtravasnted  whit«  blood 'Corpagcles;  also  extravasations 
of  blood.  The  change»  at  the  Mime  time  obwrvcd  in  the  tiMue  element»  of  the 
retina  itwif  are :  1.  Fatty  degeneration  both  of  the  nervous  clement«  and  of  the 
HUpporting  tWue  of  the  retina.  2.  Thiekening  (Klerosis),  specially  in  thRj 
nerve  fiber«)  of  the  fiber  layer,  3.  Frpe  exudate  under  the  form  of  homogeneot 
mniwwi  interposed  between  the  liwue  eieineuLs.  The  three  phasges  just  men- 
tiooed  eonclitule  the  principal  cnuhc  of  tin-  brilHunt-wliiCe  spot«  occurring  in 
in*anyca»C3  of  rctinitta  (particularly  in  retinitis  alhiiiiiTnurica).  A.  Hyixrrtrophyj 
of  the  ftupporting  tissue,  which  lM;comrs  the  more  pn'mineiil  in  proportion 
the  inflammation  p»M>eti  over  into  atrophy.  S.  Thickening  of  the  wall»  (»clcro- 
tUl  of  the  blood •vcsKC Is,  leading  to  the  contrartion  of  their  lumen  or  even  to 
their  obliteration.  0.  The  migration  of  pigment  cells  from  the  pigment  epi- 
thelium into  the  retina,  where  th«y  may  undergo  upontaneous  multipltcatioa 
(Fig,  I«), 

When,  after  protracted  irflnmmation  the  retina  hii»  l>ecomc  perfectly  «I  ropliie, 
itconsi-ftA  of  a  reticulum  which  is  derived  from  the  supporting  tJMue  and  which 
contains  pigment  cell?,  but  from  which  th^  nervou«  elemenla  have  diiuippeared 
without  leaving  a  trace  of  tficir  presenco.  The  blood -vi-shc la  nrr  in  great  part 
oblitented  and  converted  into  ootid  »trandf  of  connective  tissue. 

Many  patholoEriral  change»  in  the  retina  do  not  originate  in  it,  hut  are  de- 
rived  from  an  aflertiim  of  tbo  chnrioid.  which  cootributm  so  greatly  lo  the 
nourishment  of  the  retinn.     If  we  divide  the  ciliary  TvMel«  in  rabbitc  and  Cfaut-J 
interfere  with  thi-  circuhilion  in  Uie  choriuid,  degeneration  of  the  retina  enaueai^] 
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wiUi  tnigretjon  of  pif^mut  intu  the  Uucr  (Waf^'niiiuiin).  On  Ihu  biutu  of  «x- 
perimenta  Hkc  thciw  it  liiui  bceu  coajcctured  ttiut  retinitis  pignicotOMi  sad  tite 
alLieJ  «fTecHons  of  the  n'tlna  have  their  »«rtiog  |K>int  in  the  ohoHoid. 

in.    DETAOnMKNT  OP  THE    RBTISA. 

B8.  Octnchmcnt  of  tha  rotiua  {atflatio  eive  amotio  retinw)  U  diag- 
nottticated  b_v  iriL>aas  of  the  optitlialcuuscope,  which  shows  the  detnched 
relihtt  under  the  guise  of  a  delicate  gray  metrhrnnc  that  rises  above 
the  level  of  thu  normal  fundus  anil  projects  fonrard  into  the  vitreous 


Vut.  1-U>.— äKUutia  LtaTAoaiiKKr  ur  TBS  Kittuia  i»  3I>ui-tA. 

A  frimiBn  ot  slxir'iwo.  havlne  prsTiotialy  bwo  rvty  iiiyopiL-,  bad  tor  four  y^ant  suffered  Crom  b 
cAtancl  In  the  rtzht  i*rf>.  Aftrr  the  mmAvnl  nf  Uw  cauirm't  h^  »prMtiMi.  rW  lower  half  of 
Ihn  rMitik  piYiviwI  ti'y  h»  ilptni-hcil.  Ibtuwn  Into  fnldn,  nnil  trviDiiIoii»  Thp  iippT  bordtr  of 
lb«d>4aclMHj  rrtiiiA  lay  upitn  Ibe  loirt-rtxhrdiTof  Uii'  |>n|illln,  am)  onnor-nl'-d  ll  To  ttieoutM* 
■ill«  the  ilnlfti-litnPDi  U  Bhnruly  dt^uircau-il  fn>iii  thr  norin«!  tiindiia.  whik  t-i  tlu>  liincrxMe 
iC «pMAd* out  quit« cnkiliMlly  into  two  or  thn-v  fuai  told«,  cm  ihr  cmin  .il  ihf>  [pM*  the 
iJolMibPtl  rtMhia  luoxa  ÜKliUn-  Ih«ii  In  t)ip  deprnxioii«  beli«-v«n  llifiii  Tlit?  rptUiKl  mael* 
runnlDB  d-ownward  frum  th«  piipllla  8oi>ii  litter  ihfjr  start  illHBfriiMtr  bt-bind  itar  ovt^luuigtnc 
Ml|cr>  <-rilt»d'-lAOlv<'<|  (Kirtlnn  >>r  Ihn  ri-liiiB.  «ml  mrv  appiurviilty  lnl>TnJtil'-<[  at  thia  BpoL  In 
lbt-lr>u\i!>n|u<.-i]t  v< >iir>«  they  arv  dJMtlDsiiLtlif^  Lv  Llie  rviiiarkably  uharp b«ndH  ther nuUlBUid 
whk-ti  filliDT  ihc  rnMiiof  till  ■li'i*<'b'->rivilnA  Tfai*  oui'T  üliltMif  the  »ixIl-  dlA  ■  iMrdcrTHl 
bya  whlli<  ittriiiihimi-Hrpnr,  «Mi-h  Ixah'Mit  hair  tlit'  width  of  Ihn  |iai>llla.anil  ts  attrtbutahl« 
to  I  ho  mvojiin  pn-  •■uliilriit  irj  l!m  cj'-  Th<r  ouill-n'""  Ixuhof  tiit«  papilla  and  th"  criiMwnt  ar« 
bazj.  'flip  rriit  nf  Ibn  riiniliik  U  U-wH-llaliHl  -l.r.,  ilLi|i1it)'"  >hr  vhorinldal  vei««-biaud  Utcdmrk 
lutvrvoM-'ular  n^iacm. 

(Fig.  145i.     Externally  the  eye  looks  normal,  only  the  anterior  chamber 
h  often  strikingly  deep  and  the  tension  ianlso  diminished. 

The  detachment  of  the  retina  is  at  first  piirtial—i.  e.,  is  coulined  to 
one  portion  of  the  retina-  It  may  develop  nt  any  »pot  whatever  of  the 
retina,  hut  usually  (in  case  it  is  caused  by  fluid)  chunges  its  placeafter- 
ward,  for,  as  the  suhretiniil  fluid  sinkn  on  ai-count  of  its  weighty  it 
depresses  the  detachnieut  {jrudually  tu  the  lower  |iart  of  the  eye ;  heuue 
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MtMdunents  of  tho  rotiiia  arc  most  frequently  found  low  dowo,  al- 
khongh  their  original  situation  very  often  was  at  some  other  spot  in  the 
fundus. 

Every  dt'taehniL'iit  of  the  retina  hiu  a  tendency  to  enlarge  and 
finally  become  tutul.  lu  the  latter  case  we  find  the  retina  ]>ufi)ied  for* 
wurd  as  a  whole,  and  connected  with  its  bed  at  twu  |miiitti  only- 
tho  papilla  and  at  the  ora  scrrata.  Then  the  detached  retJnu  forms  a 
plaited  funnel,  beginning  at  the  papilla  and  opening  out  in  front,  a 
shape  which  t\rlt  has  well  com^wred  to  that  of  the  flower  of  a  convoU 
vutus  (SCO  rigs-  \W  und  1 13). 

The  subjective  symptoms  of  detachment  of  the  retina  consist  in  the 
disturbance  of  vision  that  it  causes.  This  is  characterized  ahove  all  by 
a  limitation  of  the  tield  of  viäion,  which  is  ofltm  perceived  as  a  positive 
phenontenon  by  tho  patient.  A  dark  cloud  lies  over  a  part  of  the  Held  of 
vision,  correspundiiig  in  location  to  tho  detached  portion  of  the  retina, . 
wlilch  has  partially  or  entirely  lost  its  sensitiveneiis  tc  light.  If,  oa  w\ 
so  fruiqueutly  the  case,  the  detachment  lies  below,  the  patient  complains 
of  a  dark  curtain  which  veils  from  him  the  upper  parts  of  objects.  For 
iastaiice,  he  docs  not  see  the  head  of  a  man  standing  in  front  of  him. 
Uence,  the  examination  of  the  field  of  vis^ion  is  of  great  importance  for 
tho  diagnosis  uf  detachment  of  the  retina.  Direct  vision  is  preserved  as 
long  as  the  detachment  has  not  yet  extended  to  the  site  of  the  macula 
lutea.     It)  total  detachment  there  is  absolute  blindness. 

Etiology. — The  retina  simply  lies  upon  the  cliorioid  without  being 
connected  with  it  anywhere  except  at  the  papilla  and  the  ora  serrata.'] 
In  the  diasecled  eye  it  can  Im*  lifte<l  from  it*  bud  with  the  grt'at<*ftt  ease. 
In  the  living  eye  the  retina  i«  kept  pressed  against  the  ehoriuid  by  the 
vitreous.  A  detachment  of  the  retina,  therefore,  is  possible  only  when 
either  the  pressure  exerted  by  the  vjlreous  ceam^s  to  act,  or  when  the 
retina  is  pushed  from  its  bed  by  a  force  greater  than  this  pressure. 

{a)  The  former  variety  of  detachment  occurs  when  through  di»ea$i 
of  fhe  vitreous  the  prefsaure  exerted  by  it  is  diminished  or  becomes 
flolutely  negative — i.  e.,  is  converted  into  a  tnu:tion.  This  occurs:  I. 
When  a  pretty  largo  quantity  of  vitreous  has  escaped,  in  the  case  of  in- 
juries or  of  operations ;  3.  When  shrinking  of  tho  vitreous  is  produced 
on  account  of  some  disease  of  it.  The  most  frequent  cases  of  this  »*jrt 
are  those  in  which  the  formation  of  exudates  has  taken  place  in  the 
TitrooDS  in  irido-cyolitis  or  iridO'Ohorioiditis.  When  these  exuilates  l>e- 
come  organized  and  shrink  they  <Iraw  the  retina,  to  whose  surface  they 
are  attached  in  places,  away  from  the  chorioid.  This  fonn  of  detach- 
ment, it  is  true,  con  not  he  seen  vith  the  ophthalmoscope,  inasmuch  tu 
the  media  are  too  cloudy,  but  can  be  readily  diagnosticated  by  means 
of  the  softening  of  the  eyeball  and  the  contraction  of  the  tield  of  vision. 
The  form  of  detachment  of  the  retina  that  is  risible  with  the  ophthal- 
moscope, and  which  <iccurs  without  any  antecedent  intlanimatJon,  is 
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most  freqaently  found  in  connection  with  high  degrees  of  mropia.  In 
this  case  it  is  a  fihrillurv  degeneration  ot  the  vitreous  which  must  be 
regarded  u  the  cause  of  the  detachment.  A  similar  Qbrillury  condition 
of  tlie  vitreouH,  which  is  dependent  upon  fienite  changes,  is  probably  at 
the  bottom  of  thut  rariety  of  retinal  detachment  which  sometimes  oo- 
oiira  in  elderly  persons  without  any  other  cause. 

When  the  retina  i« detached  from  thechorioid  by  alterations  taking 
plaoo  in  the  vitreous,  fluid  transuded  from  the  chorioidal  vessels  collects 
between  the  retina  and  tho  chortoid,  owing  to  tlie  negutire  pressure 
set  Dp  beneath  tho  retina  by  reason  of  its  detachment  Thie  subretiual 
fluid  is  a  quite  albuminous,  usually  rather  yellow  serum,  and  hence  de- 
tachments of  the  retina  of  this  sort  arc  colled  serous. 

{b)  Much  less  frequent  are  those  cases  in  which  tho  separation  takes 
plaee  in  consequence  of  an  active  propuhion  of  the  retina  away  from 
the  chorioid.  The  causes  of  such  a  propulsion  are  :  I.  An  acute  pro- 
oees  of  ezndation  from  the  chorioid,  us  occurs  in  purulent  chorioiditis 
and  in  phlegmons  in  the  orbit,  'i.  ([«'morrlmgo  from  the  chorioidal 
Tessels,  whether  spontaneous  or  due  to  injury,  '.i.  Tumors  of  the 
chorioid  or  of  the  retina,  and  also  a  Cysticercus  developing  beneath  the 
retina. 

The  treatttuHt  in  serous  detachment  of  the  retina  must  seek  to  se- 
cure the  resorption  of  the  subretinal  fluid.  Thitt  h  accomplished  by 
diaphorcsiä^  by  purgatives,  by  preparation«  containing  iodine,  and  also 
by  n  pressure  bandage  applied  with  moderate  firmness ;  at  tbo  same 
time  the  patient  should  keep  to  his  bod.  This  trentment  must  bo  kept 
up  for  several  weeks  ut  least.  When  these  remedies  have  failed  ns,  or 
when  from  the  start  we  are  dealing  with  a  saccate  detachment  produced 
by  the  copious  exudation  of  fluid,  we  may  try  to  evacuate  the  subretinal 
fluid  by  puncture  of  the  sclera  (see  §  154).  The  puncture  is  made  ai 
tho  spot  where  the  detachment  is  most  pronounced,  for  which  pur- 
pose the  site  and  extent  of  the  detachment  must  have  been  precisely  de- 
termined beforehand  with  the  aid  of  the  ophthatmoscoi)«.  Only  as 
much  fluid  is  allowed  to  escape  as  will  flow  off  spontaneously.  After 
tho  operation,  the  patient  should  keep  his  bed  for  front  one  to  several 
weeks,  with  a  light  pressure- bandage  on  the  eye.  By  those  methods  of 
treatment  it  is  generally  possible  in  recent  and  not  coo  extensive  cases 
of  separation  of  the  retina  to  obtain  an  improvement  of  the  sight  by 
partial  reattachment  of  the  retina,  and  in  especially  favorable  cases 
even  to  cause  the  detachment  to  disappear  coniptctoly.  Unfortunately, 
it  is  only  in  the  rarest  cases  that  these  good  results  are  lasting.  As 
a  rule,  after  some  time  the  separation  develops  anew,  and  ultimately  in 
spite  of  all  our  therapeutic  endeavors  becomes  total,  so  tliat  the  prog- 
nosis of  retinal  detachmontü  in  general  must  be  characterized  as  very 
unfavorable.  The  cause  of  the  recurrences  lies  in  the  fact  that  no 
treatment  is  able  to  do  away  with  tho  Icüiuii  which  usually  lies  at  the 
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bottom  of  the  trouble — oumcly,  the  sbrinkiag  of  the  vitreous,  by  which 
the  freshly  attached  retina  is  onnstaiitly  withdrawn  again  from  its  bed. 
Id  iiivetenite  ca«es  or  iu  total  deüichnieiii  of  the  retina,  wc  had  better 
abetAin  from  any  form  of  treatment 

In  total  detaclimcut  of  the  retiua,  oataract  uBoally  dovclops  later 
on,  the  eye  becomea  soft,  and  a  alight  degree  of  atrophy  of  the  eyeball 
supervenes.  Moreover,  a  sluKgiäh  form  of  iritis  is  not  infrequent  in 
eyes  with  detaohnieut  of  the  retina. 

When  the  rotitia  ia  detached  by  means  of  a  neoplasm,  enucleation 
of  the  eye  must  be  performed.  A  Cysticercus  occurring  beneath  the 
rcUna,  may  be  exti-aoted  by  an  incieion  into  the  scleru,  uud  the  eye  may 
thus  be  preaer*ed  in  a  condition  aerviceable  for  riaion. 

The  (IciRrhwJ  portions  of  tlif?  n:tinB,  Iwini;  piiktiiHl  forward,  «xhibU  ii  lower 
di'f^-f  uf  rffrautiiiu  tluiu  tin*  nal  of  tlie  funtlu»;  tlii^j  &rc,  ia  fact,  griierslly  rcry 
ht/jKKfMftropü.  On  account  of  this  difference  of  refraction  od«  can  not.  using 
th«  erect  ininge,  bcp  the  dctHchpcl  and  llio  ailjoitiing  portintm  of  the  rvtina  A\»- 
ttnctl^r  at  til«  tsMUP  tjmr:  it  lii-iu-;  [Mwiiblf  lo  du  lliit)  onlr  Ity  nipstüi  of  the  indi- 
rect method.  In  ordvr  to  exnniiiie  with  th«  rrcct  iiua^c,  we  had  bvot  huld  the 
mirrnr  «oinc  diKtaiici-  uff  when  lunkitig  intu  xXw  eye:  und  ut  Ihv  Runv  tim«  we 
tuny  place  u  convex  leni^  le.  g..  one  of  4  3  D.)  bi.'hiud  Ihe  mirror.  Nut  iufre- 
quontly  it  Huh  ho  close  behind  th4>  Icü»  that  it  can  actuully  Ik^  »«en  l>y  lateral  il- 
himination  when  the  pupil  i«  ililated ;  »  griiy  tnpnihrane,  with  the  characteriitic 
retinal  ««lels,  bvinj»  rccoKiiixud  di'i;|i  down  in  the  eye. 

The  uphtlmlmoscijpic  npjKiinuicu  of  u  dutiichuicnt  diffiTB  «ccordinf^  as  the 
case  in  one  of  acroua  detachment  or  of  deiuchmcnt  due  to  «  tumor  or  a  cysU> 
cercus. 

Id  «eroua  dotochmmt  of  tlio  retina  from  the  choriDtd,  the  pi^ent  cpith«- 
liutn  remaicui  in  it«  place  upon  the  latter.  The  retinn,  therefore,  \<i  at  first  trans- 
pareot,  but  very  quickly  bccüine»  cloudy,  bwiiiiw  it  is  separated  fnim  the 
chorioid,  which  in  j^reat  part  pnividi-«  for  it»  nulrition.  The  di-tuched  n-tinn, 
accordingly,  baa  a  light,  rather  tnuitparent  gmy  color  and  nduU  luster.  If  boiu« 
blood  in  mixed  with  the  »iihretinaL  wrum,  the  detaclimunt  niquircü  a  ^reeni«h 
tinge.  The  retina  lies  in  folds  uf  greuler  or  leiw  Mze,  wIjum.'  topa  hIiuw  a 
whiliAh  »been;  and  it  «hakes  all  over  when  the  eye  is  moved.  The  gray  hue 
and  dull  luster,  thi-  fnld»,  and  the  trrmuloutini^ss  at  Ihe  detMclird  rctinn  justify 
the  iHtTTipar'tMin  made  hetwrea  it  and  a  gray  ailk  ur  miU'd  fubric. 

A  ihiug  that  especially  chamcleriite«  a  detached  retina  is  the  appearance 
prcHcnted  by  the  blooil-veMw-l»  that  run  over  it.  luasmucli  ok  tlie«;  follow  the 
foldü  of  the  n-tinn,  they  are  very  tortuous,  and  somn  of  their  bendtt  are  entirely 
concealed  between  the  folds.  The  btood-resBela  are  dark  red.  indeed  almoHt 
black,  aa  though  the  bloud  circulating  in  them  had  been  altered  in  character. 
TUii>,  bowerer,  i»  not  the  ra-te,  the  dark  culitr  being  really  dtie  tu  the  fuct  thnt 
lb«  Uood-TcwK-ls  are  in  part  at  least  seen  by  transmitted  light,  »ince  some  light 
always  paases  throii|j;h  the  cietarbed  retinn  and  t.^  then  rrHerted  from  the  more 
portcriurly  pliioed  ehoridid.  The  lilutHl-vcKMil»,  ooi]»oquently.  look  dark  for  the 
aame  reajtn»  that  npaeiticH  in  the  media  Appear  black. 

The  Hide«  of  (tie  detucbnieni  mtiy  mergt^  by  »  ^mdiial  slope  into  the  sur- 
rounding retina,  or  they  may  be  baggy  and  ovorhanging.     In  oxtcusive  detach- 
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meats  the  pupilta  is  [«rtljor  wholly  concoalod  by  theovrrhao^jrjng  retii».  Vrry 
Aul  detachments  arv  rather  hard  to  tliagnosticat«.  In  this  nuw  thr  red  hup  nf 
tlie  fuiiduD  ahows  u  iiliffht  ^ruj-  cloiidia«»»  in  tUv  pitri»  »ffi.'cted,  and  U  trAT^rwd 
by  low  ruldii  of  1  niihvr  litllilvr  jiny ;  hui  thi.'  inidn  thing  th»t  t-ntibli-«  the  disg- 
nuditt  of  detacbmeot  tn  t>e  müde  in  the  iinUMia)  tortuobitjr  aiid  the  dnrk  color  of 
ChR  vesneU.  Wh«n  tbcr«  U  &  flat  dfllaclimeot  ia  the  region  of  th«  macula,  wk 
can  Minetimcs  sec  nt  «  poiat  corrGxjtonding  to  the  miictiU  a  palr-rrd  »i[»ot  in  ttit- 
dotacbud  TRtina. 

Tbc  dvtaclied  rrtin»  «ometinuw  exhibit«  whit«  patches,  «xtntvaiialioDS  of 
blood,  or  pi^mnntcd  »[wks.  Paitlculurly  often  there  i«  found  n  rent  in  it  (rvp- 
tnrtt  rvtiW).  The  mnt  Hbh  g'enenilly  in  th«'  pi>riph(>ry  of  tlii>  fundun,  and  tiintit 
freqURntly  in  its  upper  port.  Observrra  wlti-  furmorlj  diKiKici-d  to  look  upon  it 
an  th«  result  ot  tlu.*  detachment,  it  being  >uppo!!«d  that  the  drückt«  retinii.  t»c)Dg 
deprived  of  «ll  Mipjwrt,  wu«  liicomtod  in  the  tnovcaienl*  nf  the  eye  owing  to  ibe 
agitation  of  the  HubrcliniU  fluid.  While  thi«  may  eomctimcK  be  the  com;  it  a|»- 
pears  from  the  reacarchc;»  of  Leber  and  Nordetuton  that  gcDcrally  thf  reverse  nf 
this  proccaa  orcurs^i.  c  the  lae^^^ration  of  the  rc-tin»  pn.-eittleii  ilo  detuehment. 
Tbe  rilreou»,  oa  it  xUriiik»,  exeritt  a  tmction  ujmn  the  retina,  and  panietdarly  at 
iu  most  anterior  portion,  where  under  nominl  conditions  the  vitn-ou»  in  most 
Intimately  adhert^nt  to  it.  t'ltiniHtely  the  traction  bet^mca  tut  great  that  the  rvt- 
in»  rupture»,  and  now  fluid  from  the  vitn-^ouy  cavity  paaecs  in  through  the  rent 
and  beneath  the  retina,  so  that  the  latter  i»  detarhed.  In  Ihik  way  l^>bcr  ex- 
plain» the  sudden  development  of  most  delaehinenis,  pairticularly  those  rwx^iir- 
ring  in  coiinection  with  myopia. 

In  the  beginning  of  a  detachment  of  the  retiiuu  objects  frequently  ujipear 
crooked  (m^'imorjiAopiiün,  in  con.teqiicnce  of  the  oblii^ue  position  of  the  per- 
cipient retina)  element«.  I*hulu)(sia,  too,  ik  often  eauHcd  by  the  traction  QpoQ 
the  retina,  and  ofleo  girea  the  first  wanting  of  ttw  advent  of  the  de- 
tachment. 

The  retina,  when  hut  recently  Br{)arated.  retains  for  wme  time  its  sensillrr* 
new  to  light,  and,  if  it  iwod  tieconiea  rcjitlached,  may  n^iiimr  it<«  function  per- 
fectly. Thtw  there  is  a  ponsibility  affonied  of  u  cvre  of  the  dftaeÄmfnt  in  n-hnect 
to  function  aa  well  as  in  other  regards.  Moreover,  it  gomelimen  bappf-nc  that  the 
sight  improves  verj'  much,  although  the  detachment  remnin«  and  i*  not  dimin- 
ished in  size.  Such  an  apparent  cure  '\*  broushl  aliout.  whenever  the  dctacli- 
meut,  after  occupying  the  «ite  of  the  macula  lutea,  afterward  aettlc!»  lower  down. 
M>  that  the  niamib  resumes  its  function,  and  nothing  is  left  but  a  pcriphcrml 
contraction  of  tbe  Ti«ua1  field,  that  cause»  but  little  disturltanre. 

After  a  dvtacbnwnt  has  lasted  »omc  time,  the  retina  become»  entirely 
atrophic.  It  has  thou  lout  ita  »cnsilivenefK  to  light,  and,  niftreovcr,  beeomea 
again  transparent.  At  (he  same  timie  the  reeifgnition  of  tbe  detachment  by 
means  of  the  uphthalmowope  becomes  m«rt-  difficult,  being  now  made  mainly 
from  the  anomalouH  churactcra  prcmoted  by  the  vckwIh. 

A  retinal  detachment  that  ia  ohun/  by  a  tttwur  of  tAr  r/tvnmd  inhibits  a 
charact^'rirttic  apjiearane«'  only  »o  long  at>  it  rcmsinc  in  contact  with  the  tumor 
throughout.  It  then  forms  a  prominence  which  is  smooth  and  destitute  of  folds, 
and  which  rivji  abruptly  from  the  »urrounding  fiimlus  We  may  nlm  be  able 
to  recognize  through  the  retina  tlie  vesaeU  of  the  chorloid  ur  of  the  lunior,  and 
also  tbe  color  of  the  tumor,  which  is  usually  dark.  The  n4ina  that  lies  upon  tbe 
tumor  is  obviou!«Iv  not  tremulous. 
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In  ryatirtmtii  mttrrrlinnlia  k  roiirulcd.  mlher  Khnrply  cireunucribed  dctnch- 
mvnt  IH  found,  beneath  which  miiy  hv  rreugniMil  tlie  bluiah-grny  cYnticiTCUs 
Lliulder  witb  its  lighter  colored  Difiivin  (Fig.  140).  The  cl<.-t«ched  iriiu«  u  Dot 
tretnuloiiH,  but  spontaocoiiii  muveinent«  luny  be  made  out  through  it  tAktog  place 
in  the  bindder. 

In  it»  later  st-t^oa  i  dctachmenl  of  the  retinn,  whatever  its  origin,  \t  tte- 
quently  niiidt'  inaL'ri-«»ibtf  lu  utisurvntiun  with  the  oi)hLhuluiuM.-u)ie,  owiiif;  to  tiir- 
bidilj*  uf  the  media,  »peciutly  of  the  lens  and  ritrcoiu,  and  hecue  llie  diagnuei» 
n  fcndrrcd  difficult  or  ini[uiMMibU-.  I»  Much  caw«  thedingiioHiii  must  be  ba»<c<l 
ujKiii  two  fartont— u|>on  \,\\cjieid  qf  rtaion  und  the  intru-oculnr  ir»«ioit.  If  «iitali- 
Ulivb  visiun  L»  loot  on  account  of  the  turbidity  of  the  OK-diu,  thv  6vld  u(  virion 
muift  be  te»t«d  with  lliv  modle  flame  in  a  darkeued  rwHu  (imx>  Hne  print  under 


Via.  MB.  ■  CimTtnnwTii  SiBwrriBiui«  i.f  x  Wtnukti  T«t:!<tv  mx  Ybaic.-  "i-  Auk,  "TIO  had 
KOTicBB  4  RrntiiJi  biMiyi'TicM  in  iicb  »\uwt  Twn  Mi.sthb  i-KBviuri^ 

IImi  M|)ltta  t*  rnrv>m(Ma»-i1  nn  Ira  mitrr  iuhI  lnw<^  nMt'  hr  nn  IfTfeiilnr  rrratvnL  TUe  rr^li  of 
ibr  poMtrrinr  pob«  of  iti«>  oj»  is  occilplml  hj  ■  lilndcWliln-  ilpt«'-hiiiFii(  of  ^^^r  rvtinu  Thi« 
dvlaehinrrl  hui  ■  fnini  itnU'llUM.  «nrf  «lloirs  thr  rr-d  of  the  fiii)<tuH  !■>  «|il»'ut-  Uirouich  lU 
altbouKti  dnllr.  Tho  iMira!  nf  (h*  blxddiT iJiowii  a  licb<.|my.  •II*»  Iiimit.  hIi1Ii>Iii  il/n-mur 
of  lb«  Dl«d<lpr  A  brielit  jrHluwiahwliilr  *im-k  Ik  w^Mr,  «hli-li  o<<rTT«[>-(i>tF>  t'<  thr  Hnlnial'a 
head.  TbenMliul  irnaola  niti  ii|i  ii|>>'ti  (lif  >ilad<liT  wHlioirt  sbowintr  nny  niArknl  Wwi  m 
Xhmj  [tan  lia  rAne*.  Thp  tilA-1i1'>r  ■lliplArH  nrfivf  nfii-intArmiiiu  niovi-tni-ni».  In  vililcli  ilit-  cm- 
Irnl  witlij.  inH>>.'k  oliAriKHi  Itn  pn«llli>ii.  •J»i[«,  nnit  ilu-  Bpii[ii>n  thr  f>AfillU  >nd  llii^  Innpr 
nlBT  I'f  llii- Wwl'ler  W  an  IrrpRulkr.  Itehl-ooIoiTd  wp'^*'  '"  ""•  n-Una  Ivinc  ln'iipjilb  m  iiin»li 
n-iln*l  TMoirl.  Tlic  iipfwr  nnrt  r4  uir  fiindiiii  U  <if  a  iinlform  rrd,  ihr*  l"i«-r  i.*»i>im'i«h«l 
iilbli>r>ik-.  «otliat  llic<Urk  c4iorU)idal  vmmU  NUwd  out  (li«lnr«l>  up<>ii  tt»v  brt«ht-nyl  hark- 
around. 

Sf  ins  and  l.IRl;  in  dnlacbmeiil  of  thi'  retina  a  eurrespoDilin^'  liniitalion  uf  tbo 
Beld  will  th«u  be  found.  The  intm-ocular  tcnaion  in  delarhmcnt  of  the  t'ctina 
Is  gctiently  reflnitsl,  booAiiw  the  votume  of  vitrcotin  in  diminiiihrd ;  for  the  tmniF 
reiiMiD  the  anterior  rhamhiT  ih  often  found  to  he  dm-penod,  because  the  lens  him 
sunk  backward.  When  ifl  iidvaDt:«<l  c&seg  of  irido-cTcliti«,  irido-rbon'oiditiR,  or 
oomplioitrd  catai^ict  wi'  ßnd  limitntion  of  the  vinunl  field  nod  reduction  of  the 
lenftioii.'we  are  wiu'n<-d  that  otiinplete  blinilniiw  due  li>  t^ilal  dctachmi-nt  of  the 
retina  and  Mibiiri|iient  atrophy  of  the  eyeball  in  imminent. 

In  that  form  of  dctarbnicnt  of  the  retina  which  ia  produced  by  aciire  pro- 
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pulsion  of  the  retina  awa;  from  the  chorioid.  the  tension  i»  not  dimioitth««),  but 
ruthvr  U  increottid.  Hence*,  increHtte  of  tcii-iion  witli  dctuchnivnt  of  tho  retina 
i»  ID  duubtful  cases  ao  ar^mcitt  for  an  intra-ocular  tiuuor  buiDg  the  cauac  of  the 
detachment  (Von  Qnwf«). 

AmoDg'  tl>v  ««vara  of  detachiucnt  of  the  mtiiia  iuiihi  be  mtintioiiod  cicatrices 
that  re m&in  nfter  perforating  woundii  in  the  region  of  the  nclera.  Buch  cica- 
trices nuiy  btf  produced  by  nccideiitiil  traumatisni  or  by  operation  (page  S4l). 
Tliey  »ttiiH]  the  n-tina  t»  tlitr  ctittrioid  und  thy  acleni,  und  by  their  f)ul)M><j(ieut 
cuutntctioQ  dilute  a  ttCraiu  ui>uu  the  reliua  that  leads  to  it»  detaebiiieut  from 
itsbud. 

IV.   OLIUMA   op  THB  IlETIEfA. 

99.  Gliom»  is  the  uiily  n(;ii[>]u.sn)  wtiiuli  (xxiins  iti  tho  retina.  It  la 
found  ouly  in  chililrun.  In  u  eusu  uf  it  the  purents  notice  that  a 
bright,  whitish,  or  golden-yellow  reflex  emanates  from  tho  pupil»  which 
aoraetitnea  even  is  noticeable  at  a  disttince.  for  this  reason  the  disease 
aiuce  the  time  of  Keer  has  been  known  aa  amaurotic  cafs  etj«  ;  amau- 
rotic, bceanse  the  eye  is  blind;  and  cat's  oyo,  because  it  shine«  Hko 
cats'  eyes  in  the  dark.  If  such  an  eye  is  examined  by  focal  illumina- 
tion, we  recognize  aa  the  cauae  of  the  reflex  a  light-colored  nodular 
mass  (the  degenerated  reciua)  situated  behind  the  lens  and  coverod 
over  wit^l  minute  vessels. 

The  suhseqveni  course  of  tho  glioma  shova  the  same  stages  that  we 
have  learned  to  recognize  in  thecaaeof  chorioidal  tumors  (see  page 353). 
In  the  tirät  stage,  inflammatory  symptoms  ore  absent ;  the  disoaao  mauU 
festä  itself  ouly  in  the  light-colored  reflex  and  the  blinding  of  the  eye. 
Tho  second  stage  is  characterized  by  the  devwlapmeiit  of  increase  of 
tension.  The  eye  Wconios  irritated  and  paitifnl,  and  the  child  begins 
to  sufTcr.  Afterward,  in  the  third  stage,  the  tumor  grows  out  from  the 
eyo,  first  of  all  along  the  optic  nerve,  then  in  other  places  a»  well,  par- 
ticularly through  the  cornea  or  in  ita  vicinity.  The  eye  at  length  is 
transformed  into  a  large,  ulcerated,  painfnl,  and  readily  bleeding  maas, 
wliicli  tills  the  whole  orbit  and  projects  out  between  tho  lids.  In  tho 
fourth  stage  tho  tumor  spreads  to  remote  organs.  Through  traoafer 
by  continuity  it  passes  along  the  optic  nerve  li>  the  brain  ;  and  by  way 
of  mctastaaia  it  apreada  to  tho  noighboring  lymphatic  glands  and  also 
to  the  most  various  internal  organs  (most  frei^juently  to  the  liver).  The 
tihildren  fnially  die  eitiier  from  exhaustion  or  from  the  spread  of  the 
neoplasm  to  vital  organs,  eapecially  the  brain.  The  course  of  the  dis- 
ease from  its  very  outset  to  ita  fatal  termination  usually  extends  over 
aereral  year«. 

Glioma,  as  a  rule,  attacks  only  one  eye,  although  numerous  bilat* 
oral  cases  have  also  been  seen.  It  is  found  in  children  only,  and 
mostly  before  the  6fth  year  of  life.  Often  it  is  observed  at  such  an 
early  age  that  itü  beginning  must  I«  ilated  back  to  fa'tal  life.  This,  aa 
well  aa  the  fact  that  sererul  children  in  the  same  family  are  one  after 
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anotlier  afTected  »ith  glioma,  would  argue  thai  the  cause  of  it  ibid 
lUBDr  casei  to  be  looked  for  in  a  congenital  (ailnre  of  development. 

Treatmtni  consista  in  the  promptest  possible  removal  of  the  neo- 
plasm. So  long  as  the  growth  ia  itill  confined  to  the  ejeball,  it  is  euf* 
ücient  to  enucleato  the  latter,  in  doing  which  we  take  the  precaution 
to  divide  the  optic  nerve  as  far  back  as  possible.  In  such  coses  we 
may  hopo  for  a  pfirtimnont  otirc.  When  the  tumor  has  perforated  the 
evobal)  and  is  growing  outside  of 
it,  bnt  is  Btill  confined  to  the 
orbit,  complete  removal  of  the 
neoplajim  can  still  bo  attained 
through  exenteration  of  the  or- 
bit (aee  §  16tj).  But  in  this  case 
rapid  recurrences  both  in  loco 
and  In  the  neighboring  lymphatic 
glands  seldom  fail  to  occur. 
Nevertheless,  even  in  sacb  coms 
the  operation  is  indicated,  be- 
<;auBe  by  the  removal  of  the  local 
focus  of  disease  the  child  is  spared 
much  suffering. 

From  what  has  been  said,  the 
prognosis  is  favoriiblo  only  when 
the  operation  is  performed  very 
early. 

Glioma  rctintp  (Virchow),  in  con- 
tndiKt inert jün  to  intru-ocular  Mrco- 
ituits,  i»  ncviT  pignivnU-d.  It  dovtl- 
OfH  ordinurily  from  \hv  twu  ffninule 
layein  of  the  retina  and  mainly  from 
the  inner  jfmniite  lajer.  The  tumor 
is  camjKioi'd  uf  tuiiull  cclU  nod  a  very 
■oft  bMcmeot  substance  (Tig.  148).  The  cdla  roosist  of  a  ourleiu  mjirouadi'd 
by  a  very  scanty  amount  of  protoplnsui  which  in  many  spot«  pomeftwa  minute 
processes.  According  to  the  varyirif;  character  of  theite  proresses  the  cells  are 
to  tw  otAMod  partly  as  glia  cells,  partly  na  ganglion  cells.  Usually  the  tumor 
cells  sre  aggregated  in  speciaOy  dense  mssses  along  the  wide  Uond-vessels, 
which  thus  get  to  have  cloaklike  envclnpPH;  and  the  cntiro  tumor,  codw- 
qucDtly,  eahibit«  u  lubulsr  strucrturc.  In  mnny  cams  there  are  also  found  long 
cylindrical  celt«,  which  i»ro  undoubtedly  to  be  regarded  as  constituents  of  the 
external  layers  of  the  retinn,  or  the  neum-epirheliiim  of  Schwalbe  (PIrxner, 
Wintentetncr).  These  are  arningcd  in  group»,  and  gcncriilly  in  such  a  way  iis 
to  inclose  a  free  carity  into  wliicb  tlieir  extremitiei.  representing  the  outer  mcni- 
Ix-rH  of  the  rods  and  cones,  project.  Uonce,  if  wu  take  these  structures  into  ac- 
count, it  would  be  more  correct  to  gire  glioma  the  name  of  oeuro-epithelioma 
of  the  retina.  The  proceu  of  overfn'nwth  of  the  retina  leads  to  \t»  irrrfcular 
Üiickciiiug,  nud  cuusequiiutly  to  folding  and  detachment  of  it;  but  in  oiaoy 
30 


Tbr  fflloniB  ho«  «prraid  ov^r  thK  mtlr«  <>xicnt  of 
Uw  ntiii*.  Til«  Uller  uu  iU  DMal  tide,  n, 
baa  been  cain|riMel^  oonwiniMl  In  tbp  forma. 
don  ef  the  new  frawUi,  wtiUe  on  Uie  Xtnth 
poral  okte,  t,  Hw  cxtemal  retinal  lajvn  are 
■I  in  In  plac«a  pmmrf^A  i  &l  a ).  T1h>  pacudo- 
pliuni  nl*[>  eovera  tllP  npllo  [lapiru.  A',  Intrt 
the  cxiitvatloo  of  which  Ic  [x-nctraU'B.  In 
tlin  «til'TJitr  wRmcnt  nl  ihr  viirrmw  Hr  iao- 

labsl  n.-lillra,  iHp  livrp;i'j>t  nf  irhl>-h,lr,  l>  COO- 

D«ct«<I  «Jill  tlu-  ora  wrmt«,  Tba  •otcrior 
WfiiiRht  iif  iLic  (^fr-lifül  Hliiiwa  thi?  ■ffircts»t 
th«  incTMitr  (if  !•  TiM->ii ;  that  la,  rtiowt  oa 
th«  oamiA  kIU«  Uiv  k[>)ni«ition  of  tli«  root  of 
tbe  Ma  to  the  «■slero-Mfmral  JuddUod.  while 
U  th«  jiolnt  earrmpnntllnK  to  'bis  rui  lit« 
temnontl  sld«  tb«  precurvor  of  a  atapbrlo- 
ma  intfnraUra  cAn  be  pvrcrivFd  unM  the 
ttvna  of  an  excAvaUoD,  o- 
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CMHK»,  as  Fig.  140  chona,  Ihc  ilvtaclimcnt  may  fi>r  n  long  time  remsin  confined 
to  ft  sinnll  ci  reu  tu '•en  lied  spot.  \vojiIaaui  ({cruis  pa»  frum  tlic  dvgüiifnitvtl 
rvlinii  both  into  the  chorioid  and  intu  tbu  vitreou»,  where  tbey  labBequeotly 
develop  into  eniaU  indq'Ktndout  noilulefl  ik,  Fi^,  146). 

That  a  congenital  morbid  disfwäitioa  very  often  ties  at  tlic  lx>ttom  of  glioma 
ia  shown  by  the  followiitg  iotercnling  obst-rviition  which  I  ont^c  made:  A  mothpr 
brought  Llt  four-yesr-old  sou  into  the  clinic  with  a  glioma  of  tliu  right  vye. 
According  to  her  sttLivmpnt,  thiit  hml  only  existed  for  a  year,  but  it  waa  already 
far  itdvftnced ;  the  eyeliuil,  ui>  a  wholu,  wua  very  murh  eulnrgnd,  and  tlie  |)M?ud(i- 
plasii]  wa»  growing  out  froni  it  intu  the  orbit.  Tbif  entire  orbihil  contents  were 
remuvou,  Uut  oevenhele««  the  child  diud  lialf  a  yvsir  afterward  with  brain  fymp- 
toum,  while  at  the  Mime  time  a  new  rumor  rould  Itc-  felt  in  the  orbit.  Some 
Riouthit  afterward  the  mother  brought  the  next  child,  a  twu-year-old  boy,  with 
the  fltatcment  that  he  had  been  blind  in  the  right  eye  ebce  birih,  although  it 
WM  only  receotly  that  s)w  bud  noticed  an  enlargement  of  the  eye.     Tbi»  child 


rut.  l«i.-nuu>u  Rmxx.    (Arti>r  WtiitantcfDcr.)    Uaeaiflnl  EM  k  I. 

Tb«  tuntnrcoiwlHtaorc'vlb  »hirb  liAVf  n  Klnirlf  mirlrua,  nnit  mimiunillniC  <hr  Inllrra  Ti-rf  thin, 
irflttn  «carei'lr  Tjslblt'.  ;v>M.ir>l*»iiilo  l,.»)^-  TliP  Lrft  Imlf  •.(  Uir  rlntwinjc  1»  iKfui>lir<l  lij  • 
•trurtiiruwlifi'b  n"*-i'"til'^  fli*- iTij^K  M"--!«'!!!'!  »  tulmlar  kIhoiI.  Surruiuuiiiiie  Us  liiiiivn  af« 
tntii;  iryllttilrlt-nl  oelU.  wli'iv.'  tiiicli'l  lit-  >t  iln-lr  |H-rtuliL-r>il  rxiri.-]iiiik>  irml  aiu.!  Liriiif  irran* 
ul-"*i  Thp  ««iilrnlJy  fllriH't»«il  FXlr>>(iiilla-4  ••(  the  tvll*  ar*  bnnndM  hy  »  i-lt-or  cnl  Ilnr.thi.i 
iiB-iiiliraim  HnnLniiit  i^iI'TD»  Fr.)m  IIiU  1nit*T  hNuH  »mical  |iriN'>nuw4>  t>t  iir>'l<'i'la»ni  iruili- 
ni<-iiinr>'  poll  noJ  cinir»>  prujcct  Into  ilif  luiiit*»  of  tlie  gl&ndUh*-  Mruiiun.-.  Risht  Ik'Ivw 
tlir  lAiiiT  lli-M  ft  rftlhi-r  lurKi*.  lOttpttL-Al.  rvty  lu«tro*w  Ixnlr— on«  of  UuMe  tij^»tlnr  coaunttlotw 
tli&l  «•niifllmmt  <>ccur  la  GUuinat«. 


HkewiM  had  a  gHom»  of  the  right  eye,  and  also  died  of  ft  rfcurrerce  about  a 
yr-ar  iiftcr  the  iipcriitioti  Iind  bifn  iM?rformed,  Snon  afterwanl  the  woman 
brought  me  her  last  child,  then  only  a  few  months  old,  full  of  fear  lent  tbia 
one,  too.  might  be  the  victim  of  the  same  frightful  diMaae,  bcciuBC  alte  bad 
noticed  in  its  left  eye  an  appearance  varying  from  the  iiRiial.  This  child,  how. 
ever,  did  not  have  a  glioma,  but  a  typiral,  'Cnngenilal  culoboma  of  the  iri«  down- 
ward M  well  na  a  culoboma  of  the  chorioid. 

The  featute*  of  amaunilic  cut'»  eye  may  bo  produowl  not  only  by  glioma, 
but  nlr*o  by  exudate  into  the  cavity  of  the  vjtreoiift,  Pueb  cffiMCü  an-  ofreri  hanl 
to  diHlinguish  from  glioma,  and  arc  hcocc  designated  by  tb«  name  of  ps«udo< 
glioma  (*<'e  page  3.%0i, 

Isj r BiKK  ur  THE  Rktina. — titrptura  of  the  retina  in;cur  in  convetjucm-c  of 
contusion»  of  th«  eyeball,  even  without  perforalioo  of  the  rrmaining  tunica  of 
the  eyeball ;  but  the«e  eauca  of  isolated  Ineenition  of  ih^  retina  arc  eitrcmcly 
rare.  The  retina  in  much  hanli'r  to  tear  than  the  chorioid,  since  in  mpture»  of 
the  latter  the  rclina  ia  generally  found  to  bir  uninjured.  Less  iiifre()arnt  are  tit« 
fiponiancoua  ruptures  of  the  relinii  in  dvtachmcut  of  the  lottvr. 
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A  transient  alteration  of  the  retina  after  contuaion  of  the  eyeball  is  the 
comnwtio  retwa,  described  b;  Berlin.  This  is  characterized  by  a  milk-white 
cloudiness  of  the  retina,  which  occupies  either  the  vicinity  of  the  papilla  or  that 
part  of  the  retina  which  corresponds  to  the  point  at  which  the  effect  of  the 
blow  was  felt.  In  many  cases  also  the  spot  diametrically  opposite  ia  found  to 
be  clouded.  At  the  same  time  a  moderate  reduction  of  central  vision  and  often 
also  a  contraction  of  the  field  of  vision  are  present.  The  clouding  of  the  retina 
disappears  after  some  days,  and  with  it  also  disappears  the  disturbance  of  vision 
that  it  produced.  Probably  the  condition  in  question  is  one  of  oedema  of  the 
retina. 


CHAPTER  XI. 

DISEASES  OF  THE  OPTIC  NERVE. 
As  ATOMY. 

100.  The  optic  nerve  (ncrviis  opticas)  collects  its  fibers  from  the 
retinUi  nnrl  paedes  from  the  eye  titruugh  the  orbit  anil  through  the  o]>- 
tic  foramon  into  the  r«vi(.y  of  the  skull.  Hence,  three  division»  are 
diatingiushed  in  the  optic  nerve:  {a)  The  intra-ociilar  terDiination, 
which  is  found  within  the  sclera,  {h)  the  orbiUil  portion  from  the  eye- 
bnll  to  the  optio  foranieii,  mid  {v)  the  intra-cranial  portion  from  the 
optic  foramen  to  the  chiasm. 

(rt)  Inira-onilar  Diinsimi  of  the  Optic  Xerve. — To  get  from  the  ret- 
ina to  the  eitertor  of  the  eye,  the  optic  nerve  tnunt  pierce  the  chorioid 
and  sclera.  The  spot  where  this  takes  place  lies  a  little  to  the  inner 
side  of  the  poBttrior  polo  of  the  eve  (Fig.  73).  The  oi>cning  in  the 
sclera  through  which  the  optic  nerve  leaves  the  evo  is  called  the  fora- 
men aclerm,  and  really  consists  of  a  short  canal ;  the  Hogment  of  the 
optic  nervo  lodged  in  this  is  its  intra-Bcleral  portion.  Accural«!)' spook- 
ing, a  coniplcte  aperture  for  the  optic  nervo  exist«  neither  in  the  sclera 
■Qor  in  the  chorioid,  bnt  the  two  membranes  conduct  themselves  as  fol- 
lows :  The  extenial  laniellai  of  the  sclera,  which  occupy  about  two 
thirds  of  its  thickness  (Fig.  149,  «y),  are  not  perforated  by  the  optic 
nerre  at  ail,  but  are  reflected  backward  npnn  it  to  form  its  sheath». 
The  innermost  lamell:e  (si,  Fig.  UU)  of  the  Kclcra,  on  the  contrary, 
stretch  over  the  foramen  sclcrw,  and  are  perforated  by  numerous  open- 
ings designed  for  the  passage  of  tho  separat«  funinnli  of  the  optio 
nerve.  Consequently,  tho  optic  nervo  in  this  B|>ot  is  traversed  by 
numerous  septa  of  tough  cnnncctive  tissue.  The  chorioid,  too  (cA, 
Fig.  liO),  stretches  in  a  modified  form  transversely  through  the  optio 
nervo.  Together  with  tho  inner  layers  of  tho  sclera  it  forms  the  lam- 
ina crihniaa,  whinh  bridges  ovyr  tho  fon^men  sclerip.  and  is  so  culled 
because  it  is  everywhere  perforated  by  tho  funiculi  of  tho  optic  nerre.- 

If  we  look  at  the  optic-nerve  eutranec  in  longitudinal  section,  we 
aee  that  at  its  point  of  entrance  into  the  solera  it  is  narrowe<l  down  in 
a  conical  shape  (Fig.  140),  so  that  the  spot  corresponding  to  the  lamina 
cribrosa  is  the  slenderest  portion  of  tho  optic  nurve.  This  narrowing 
of  tho  optic  nerve  appears  still  mure  marked  when  wo  consider  that  at 
468 
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the  Bit«  of  the  latniDa  cribroaa  the  oonnective-tiKsuo  sopta  are  pnrliou- 
larly  numerons  and  of  largo  me.  The  space  left  for  the  nervous  cou- 
stituouta  of  tbo  optic  norvo  ia  beuco  very  cousulerably  reduced  at  tbit 
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Via.  IK*.    Hun  or  nti  Omo  Kuvh. 

k.  Oirrniii.mwtmpir-  Vtitw     Somewhat  lo  the  Iniwr  »Idc  i>f  Ihc  wnwr  of  thp  papilla  tbp  c*o-J 
tral  artrry  rUm  ftYiin  hplnw.  mruS  to  Ih«  tr>np<>ra1  alJc  of  It  Hw-*  thi-  o>-itlrnl  virin      AI  thol 
Icniix'rnI  *Mk  of  tbi-  lalli-r  llrii  I)m>  «niall  i>brRlo4(>irlräl  rxmvailoii  »lilt  ihi-  KToy  idlppllnc 
<if  llMt  Iwiiina  rrlhmHa.    T)u--  iMpHla  )■  ctK-lroVil  (if  ttw  lighi  nrU-rul  ting  ilu-iwrrn  t  anil  i^i. 
«ad  Ih«  lUtrk  chorkiUal  Muk  &t  J. 

B.  LwoiTvoiK^t  ttomvK  TiUHnroH  ths  Hiaii  o»  tub  'Iitic  Nikx-k.    MaciUnrd   14  ■  1.    Tbe 
trunk  ot  Ibn  iKm-  up  to  tlw^  lamina  oibroaa  conalau  of  mnluUat«cl  nn-m  Abrr»,  n.    The 
«lew  IntMVpaM«.  h-,  M-t>aratlr>K  Uwin  n>pr«aM»t  the  aef««  cnmpMMl  of  conMcilv«  tlHHiif . 
lb»  uer*»  trunk  t<  «uTvlojird  bv  tlw>  riwitU»  f4  pla  iuat«r.  |^  tb«  •racbnoU  abratti,  <i''.  and 
the  ihcaih  of  iliira  TiiAitr.  ifu.    Thi-rc  Is  a  five  Inlpraparr  rcntalnlnR bnwveo  the «iH-aUM, 
OOBatallnf  i>t  rht>  ■iilxluTkl  a)i«(v,  nt.  ittiit  (In- *»>uirncriiii>li1  ii[>biv.  mi.     Botll  a|MM« bar«'  %\ 
bHnd  vni)iii|[  In  rheaclmi  at  c.    The  rihpuili  -if  dtunt  uinK-r  ■•■»■»■  Inio thv  vxtvmallayrTV, ] 
ap.orilH)SC»nt.UH)Sbc«tbnr  iJn  niator  into  ihr  inli-miU  laym«.*!'.  frtaldi  lnlirrfzt«tiil  Ul 
ih»  iamliia  n-lhroa»  tnu)itT*TM>lr  tSrmik'ti  <hi>  i-iptlc  tH-nc    TIic  imtw  la  nwr*MWed  In  frratfl 
«CUw  luntnft  iMof  lluht  c<>li>r.  tK'i-niuH-  hrrr  R  runiiJKta  (•!  DuouM^ullat««!  and  betic«  tnuifr  ( 
parvM  HM-re  Ntipn     Ttir  niitir  ni-rvr  Kiirraila  iitit  npuu  Ibe  n-liitA.  r,  Iri  ujcli  a  wny  ihal  la  1 
Its  center  thee«  hi  ;tri-iliiifil  a  runii<-l  «lin(H-<)  ilciirciMna,  the  vati-iitar  riinn<>l,  h,  on  nhnapl 
Innt-T  w*ll  tbe  c-ninil  arlvrr.  (i.  iinil  *Imp  i-rUtraJ  vi^ia,  v,  aaotriMl,     Tlirfborlolit.  rit.  kImiwb  al 
irantvrTM-  'rivtl'in  iif  iih  Buintftoi»  blood- *4«M-lit.  aiwl  lowaird  ibr  rvltna  a  dark  lliw.  Ifao  pl^J 
trt-nt  rpiihrlUitn.  ri.-if  IK.-  iiiarKlii  of  Ibr  tor»nira  for  tbr  flMf  tftro  aiul  <yimii(Min'Unr  to] 
thr  ■•l<inl)<-ii  <ir  Uir- clu-rti'idal  rtntr.tbecbortnM  bunaredarUr  pfirnvrnlrd.   ctfaaixMic 
«burt  ciliary  artrry  trhtch  ftmIim  th«  ctiorMd  Ukrvugb  tbv  M-V-ra. 


Spot.  Hitw,  then,  ist  it  |iossiblo  tbnt  the  bundles  of  nerve  fibers  can  go 
throngh  this  narrow  passage?  A  glance  at  the  longitudinal  section  of 
ft  freeb  optic  nerre  gives  the  explanation  of  this.  Such  a  section  «honrg 
the  nervo  to  bo  wbito  as  far  as  tbo  lamina  cribrosa,  whllu  iu  front  of  it 
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it  is  of  a  tranelnpont  gray.  Tho  white  hue  of  the  optic  nerre  in  its 
extm-ouiilHr  portion  depetiiU  upon  the  TiK-t  that  the  optiu-rierve  fibers 
here  are  mednliuted,  luid  therefore  opaque  (in  Fig.  140  they  appear 
biftck,  in  consequence  of  being  ataint-d  with  hicmatoxylin,  after  Wei- 
gert's method).  In  their  paeeago  through  tho  lamina  cribrosa  the 
nerve  fibers  lose  their  medulla,  and  consequently  become  transpnront ; 
hence,  the  translucent,  gray  appearance  of  the  head  of  the  optic  nerve. 
With  the  loaa  of  tiie  nicdulla  the  diameter  of  each  individual  nerve 
fiber  diminishes  very  considerably,  so  that  their  aggrpgutj.^  bulk  finds 
room  in  the  narrow  foramina  of  tho  lamina  cribroaa. 

Tho  lamina  cribroga  plays  an  important  part  in  pathological  pro- 
ceases.  In  the  tint  place,  it  is  the  vreakcst  «pot  of  all  the  tunicg  of 
the  eye,  being  here  constituted  onEy  by  the  iunermoät  layers  of  the 
sclera  (togtsther  with  a  tev  laTnelh»  of  the  chorioid),  which,  moreover, 
are  perforated  by  the  foramina  for  the  bundles  of  fibers  of  the  optic 
nerve.  Henoe,  in  case  of  increase  of  tension,  this  spot  is  the  fir^t  to 
give  vny.  In  the  normid  eye  the  lamina  cribrosa  runs  straight,  or 
with  but  a  slight  backward  curvature,  aorosi  through  the  optic  nerve. 
With  increase  of  tension,  it  recedes  more  and  more,  and  thus  forms 
tho  glniifomntnns  excavation.  A  second  reason  for  the  production  of 
pathological  changes  lies  in  the  fact  that  within  the  foramen  sclprie,  and 
particularly  within  tho  limits  of  the  lamina  cribrosa,  the  optic  nerve  is 
tightly  inclosed  between  firm,  fibrous  walls,  a  thing  that  occurs  at  no 
other  s}K>t  in  its  course.  Here,  therefore,  when  swelling  of  the  optic 
nerve  takes  place,  constriction  and  strangtiliitinn  of  it  may  readily 
occnr.  The  foramen  sclera',  accordingly,  in  this  case  play  apart  like 
that  which  the  fibrous  ring  of  the  hernial  orifice  does  for  the  viscera 
lying  i[i  fruuL  of  it. 

That  portion  of  the  optic  nerve  situated  in  front  of  tho  lamina  cri- 
brosa in  the  interior  of  the  eye  itself  is  ihe  head  of  the  optic  nerve 
(papilla  nervi  optici).  It  la  the  part  of  the  nptic  nerve  which  even 
daring  life  can  he  seen  by  means  of  the  ophthalmoscope.  The  name 
papilla  was  selected  by  the  older  authors  under  tho  erroneous  impres- 
sion that  the  lieml  of  the  optic  nerve  represented  a  projection  into  the 
interior  of  the  eye.  This,  however,  is  only  the  case  in  pathological 
conditions — o.  g.,  in  inlliimmatory  swelling  of  the  ]>ai>illa.  In  the  nor- 
mal state,  the  latter  is  perfectly  fiat,  so  as  to  lie  in  the  same  plane  as  the 
retina,  or  it  actually  has  a  central  depression  (fi.  Fig.  149).  Tho  way 
iu  which  this  latter  is  produced  is  that  the  fibers  of  tho  optic  nerve  be- 
gin to  separate  from  each  other,  not  at  the  level  of  the  retina  but 
below  it,  so  that  a  funnel-shaped  depression  is  produced  from  which 
emei^  tho  contnil  veiuels  nf  the  optic  nerve.  This  is  the  normal  vas- 
cular  funnel,  wijich  quite  often  expands  iuto  b  pretty  extensive  depres- 
sion, the  physiological  oxcavaiiou. 
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(A)  Orbital  /HvisioH  of  the  Optic  Nent. 

The  optic  nerre  on  its  way  from  the  cto  to  the  foramen  o|]ticum 
rankes  an  S-abapcd  bend  ( O^  Fig.  73).  Owing  to  liiis,  llie  ejelwUi  ciiu 
move  tnely  within  wide  limits;  for  the  moTctnouts  of  the  eje  take 
place  about  a  center  of  rotation  which  lies  nearly  iu  the  center  of  the 
eyeball.  Llenc«,  when  the  cornea  is  turned  toward  one  side,  the  poste- 
rior pole  of  Uie  eye  goea  ahutii  ns  far  to  the  opj>ositc  side.  And  so  for 
all  excursiouij  of  the  cornea  there  are  corresponding  one«,  as  large  in 
extent  but  in  tlio  oj)pü«ite  directiuii,  of  the  p*wterior  pole,  for  which 
reason  the  latter  must  be  freely  movable.  If  now  the  optic  nervo  were 
stretched  in  a  straight  line  betn-oüa  the  eyeball  and  the  optic  foraraen« 
it  would  keep  the  posterior  segment  of  the  eyeball  fust  in  its  place,  and 
hinder  the  moTementa  of  the  whole  eye.  We  see  a  conHmiatlon  of  this 
in  those  caseä  in  which  the  optic  ncrrc  is  put  on  the  Btrctoh  by  protru- 
siou  of  the  eyeball  from  the  orbit.  The  more  pronounced  the  cxoph- 
thalmus,  the  greater  is  the  restriction  of  tlie  motility  of  the  eyeball.  In 
the  normal  etute,  the  optic  nerve,  on  account  of  its  S-shai)ed  curvature, 
is  longer  than  the  distance  between  the  eye  and  the  optic  foramun,  so 
that  it  can  und<^rga  extoiiaion  and  thus  follow  the  changes  of  place  of 
the  posterior  pole  of  the  eye. 

The  orbiUil  portion  of  the  optic  ncr\'e  consists  of  the  trunk  of  the 
nervo  and  the  «heaths  enveloping  it 

(ft)  The  frvul'  uf  the  optic  nerve  is  composed  of  nerve  fibers  and 
connective  tissue.  The  nerve  fibers  vary  grtiitly  in  caliber  and  arc  ex- 
tremely numerous,  their  amount  being  estimated  at  half  a  million  or 
more.  Moot  of  them  arc  centripetal,  but  there  are  also  some  centrifu- 
gal fibers  in  the  optic  nene.  Lying  between  the  fibers  as  a  supporting 
and  insniating  substance  is  the  neuroglia  tissue.  The  nerve  fibers  are 
combined  into  bundles  (ft,  Pig.  1^0)  which  run  parallel  to  one  another, 
and  anastomose  together  by  n  mutual  interchange  of  fibers.  Between 
the  bundle«  lie«  the  connective  tissue  whioh  furnishes  the  supporting 
framework  for  the  entire  optic  iier\'e.  It  roniis  thick  or  thin  sept» 
which  are  everywhere  connected  ancl  traverse  the  entire  optic  nervo  (», 
Fig.  150).  Between  the  outer  surface  of  a  nerve  bundle  and  the  inner 
surface  of  the  sept»  is  found  a  sjiace  winch  aots  a»  a  lymph  cavity. 

(b)  The  sheaths  of  the  optic  nerve  are  three — an  internal,  a  middle. 
And  an  external  one.  As  these  originate  from  the  three  enveloping 
membranes  of  the  brain,  tliey  are  designat^-d  by  the  nami»«  of  the  pial, 
arachnoid,  and  dunü  sheaths  (Axel  Key  and  RetKius).  The  inner  or 
piaia  sheath  {p.  Figs.  149  and  15<i)  closely  embraces  the  trunk  of  the 
optic  nerve.  From  it  the  bands  of  connective  tissue,  whieh  form  the 
uepta,  pass  into  the  interior  of  the  nerve  ;  and  with  them  pass  the  blood- 
natels.  The  external  or  dural  sheath  {du,  Figs.  14!)  and  lijO)  is  much 
thicker  than  the  internal  sheath,  and  surrounds  the  nerve  loosely.     By 


47S 


DISEASES  OP  THE   E¥£. 


reuon  of  tliia,  a  pretty  broad  space — the  tnterraginal  space — »  left  be- 
tween it  and  the  internal  sheath.  The  middle  or  arachnoid  sheath  (or) 
IB  a  very  delicate  pellicle  which  for  the  most  part  is  intimately  attached 
to  the  dural  abeath.  It  is  united  by  manifold  trabeculse  of  connectire 
tissue  to  the  external  and  internal  sbeatlia.  U  dividea  the  iuterragiruu 
Bpaoe  iuio  two  portiocs,  the  subdural  («(/)  and  nubarachnuid  (m)  spaces, 
which  communicate  with  the  cerebral  spaces  of  the  same  catnes.  Then 
appear  particularly  prominent  in  Fig.  156,  where  they  are  patliologi* 
cally  dilated  by  aa  accumulation  of  fluid.     The  surfaci^  of  the  sbeatlis 
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du 
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FM.  no,  -  Crom  9«cti(W  or  th»  Oftio  Kkrtb,  wrm  Ats'-pbt  of  tm  PjtPiT.uvMACTLdUl 
Udnulk  ItimoTioM  MiDB  4  MM.  BUtiKD  TH«  EvEtuixi.     HkkuIOmJ  IS  k  I. 

The  optic  OfV*  I*  rnTelnpM  In  tli»  dur^l  «iMaUi,  dtt.  On?  «rst-lnmM  «lipotb.  ur.  awl  th«  pU 
nhf-Alh,  u.  Dntvnra  titi.-  ftntuid  acoond  h  found  ilif  suIuIuiaI  rjU'I-)-.  nl :  )H-iwii-n  %üm^c- 
GaA  luid  ililrd.,  ihi?  «ubanudiDnfd  «poo*,  an.  On  Ihp  oiiUt  nnil  iippfr  «Id«  nf  th»  cut«!  ot  the 
■Motion  ia  aeeo  Um  ettnml  «runr.  ra;  uid  mom  c^ntnUl^  U  an-ii  Ih«  I'viitr«!  nrin.  Tbv*» 
■r»  «umniDded  bf  tbn  oruaa  «ectlons  of  th»  nrrr«  bundli-«.  b.  n  hich  ar»  Mipsmt«!  from  eki^h 
rthar  br  ths  oeutk,  4,  of  oonoKtlT«  Umu«,  At  thrtom)>nrivl  ilii«,  a  uiNlit<-«ti«iipi1  ■Picmimi. 
pm.  !■  dlftlagUUb*4  from  th»  r««l  of  IbecroM  tvcll'in  "f  lh<>  ix-rrr-  hy  it«  paler  color.  Thhi 
ri^|in<!waUtli*atroptklo  papllto-nuioular  bunillK.  within  the  cimnnii«  »r  it  ihn  trnm  wvrinn« 
of  (hp  nem  boadiH  wn  tunoww  and  the  aeptA  of  oannccttTt^  tlauie  u«  rarrHpoiuUivtjr 
bruAilcr. 

that  are  turned  toward  these  spaces  are  provided  with  an  endothelial 
coaling,  so  that  these  space«  are  lined  completely  with  endothelium,  and 
must  be  regarded  aa  lymph  channels  (Schwalbe). 

Upon  the  eyeball  the  three  sheaths  become  "united  to  the  sclera. 
The  external  and  middle  sheaths  pass  into  the  outer  two  thirds  of  the 
sclera  (Fig.  149,  aa) ;  the  inner  sheath  gora  to  thß  inn^rmost  lamolUe  of 
the  sclera  {Fig.  149,  *i)»  which  form  the  lamina  cribrosa,  and  it  is  also 
connected  with  the  chorioid.  The  intorvaj^inal  space  has  a  blind  end- 
ing «iuitttod  within  the  sclera  (Fig.  149,  e).  Pofit*!riorly  the  three  sheatlis 
are  coDlinuous  with  the  currcspondiog  membranes  of  the  bruin. 
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The  ^(mk/  tvfM^  pass  from  the  pial  sheath  into  the  optic  ncrre.  In 
addition,  in  the  anterior  portion  of  tho  orbitAl  divisiou  tiiere  are  found 
the  central  vessels  of  the  optic  nerve.  Tho  central  srtcrv  is  a  branch  of 
the  ophthalmic  arterv;  the  central  vein  eropties  into  the  auperJor  Oph- 
thalmie vein  or  directly  into  the  curcruoua  sinus.  Both  vessels  enter 
the  optic  nerve  at  a  distance  of  ten  to  twenty  millimetres  behind  Tho 
«yeball  (Fig.  73,  «)  and  run  In  the  axis  of  the  nerve  as  far  as  the  papilla, 
where  they  divido  into  the  retinal  rcsäcla. 

{c)  Intracranial  Settion  of  the  Optic  Nerve. 

Tho  optic  nerve  leaves  the  orbit  through  the  optic  foramen.  The 
latter  really  forms  a  short  bony  cann)  (canalis  options),  which  coataios 
besides  the  optic  nerve  only  the  ophthalmic  artery  (lying  on  the  inner 
side  of  the  optic  nerve).  Owing  to  the  fuet  that  the  optic  nerve  within 
tho  canatis  opticus  is  tightly  inclosed  by  the  bony  walla  of  the  latter,  this 
section,  just  like  the  intra-scleral  portion  of  the  optic  oerre,  has  a  par- 
ticular predispoeition  for  morbid  affections.  Such  affections  consist  in 
inflammation.  Id  cumpresaion  of  the  nerve  through  thickening  of  the 
bone,  and  in  its  contasion  and  laceration  in  caeo  of  fracture  of  the  bony 
trail  of  the  canal. 

The  intracranial  portion  of  the  optic  nerve  extends  from  the  optic 
foramen  to  tho  cliiaam;  is  therefore  short  (scarcely  one  centimetre). 
It  is  flattened  and  is  enveloped  only  by  the  pial  sheath,  since  tho  other 
two  sheaths  after  passing  through  the  optic  foramen  become  united 
with  the  two  onter  oiembranes  of  tho  brain. 


Coniimiatinn  of  the  Fibers  of  the  Optic  Kerve  to  the  Cerebral  Cortex. 

The  two  optic  nerves  join  together  in  tho  chiasm,  where  they  form 
an  intimate  anastomosis,  and  then  on  the  posterior  side  of  the  chiasm 
make  tlieir  appoanince  again  as  the  optic  tracts.  Tho  chiasm  lies  iu 
the  optic  groove  of  the  bo<Iy  of  the  sphenoid  bone,  directly  iu  front  of 
the  infuudibulum.  Starting  from  the  chiasm  the  optic  tracts  pass  back- 
ward, diverging  as  they  go,  and,  winding  about  the  cms  cerebri,  arrive 
at  the  primary  subcortical  optic  ccntera,  the  external  geniculate  bodies, 
(he  anterior  corjmra  ipimlrigemina  and  the  ihalanii  optici.  Of  the  fibers 
that  pass  from  these  points  to  the  various  parts  of  the  brain  two  are  of 
particular  importance— the  fibers  (Fig.  151,  m)  which  go  to  the  nuclei 
of  the  ociilomitloriiiii,  A*,  and  the  fiber«,  S,  which  pass  to  the  cerebral 
cortex,  B.  The  former  regulate  the  movements  of  the  ocular  muscles 
and  the  reflex  action  of  the  pupils ;  the  latter  effect  the  perception  of 
the  object  seen.  The  fibers  of  the  optic  tract  which  are  destined  for 
the  cerebral  cortex  terminate  in  the  cortical  ganglion  cells,  within  a  dis- 
trict which  ifl  known  as  the  optici»!  area  of  the  cortex,  or  the  visual  sphere 
(Munk),  and  which  corresponds  mainly  to  tho  medial  surface  of  the 
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cuncus  and  to  the  part«  surrounding  tho  cnlcarine  fissure.  Within  the 
ganglion  cells  the  excitation  »ct  np  in  the  optic-uerve  ül>ere  i»  trans- 
formed into  sensation  (sensory  perception),  ao  that  it  ii  here  that  ihc  ob- 
ject eeCD  comes  within  the  domain  of  coitJsciouBnefis.  lu  the  ganglion 
oelli  which  have  one«  be«n  Hubjected  to  fxcitation  pertnanent  change« 
remain  (nieniones)^  vhich  become  so  intense,  particularly  upon  a  pretty 
freqaent  repetition  of  the  same  excitation,  that  by  means  of  them  we 
are  able  to  n;produce  in  our  coufieiousnees  an  objt-ct  furnierly  seen  (op- 
tical memorv-pictures).  Upon  destruction  of  the  cerebral  cortex,  exci- 
tations of  the  optic- nerve  fibers  either  fail  altogether  to  bei;ume  objects 
of  conaciouaness  or  on  account  of  demolition  of  the  optic  memory-pic- 
ture« they  no  longer  evoke  the  recollection  of  anything  already  knoim. 
Ohjt-'ctä  are  seen,  to  be  sure,  but  are  not  recognised.  These  case«  are 
known  as  cortical  or  psychical  blindness- 

We  have  still  to  etudy  more  exactly  the  coarse  of  the  Sbere  of  the 
optic  nerve  in  the  chinitnv  it«?lf.  It  is  not  a  complete  but  only  a  partial 
decussation  {mni-decntsalion)  of  the  libers  that  takes  place  here.  In 
order  to  undereiaud  the  arrangement  of  the  fibers  it  is  best  to  start 
from  the  eyeball  in  making  our  examination.  Let  ns  suppose  a  vertical 
plane  (  V,  Fig.  151)  to  be  drawn  through  the  retina  and  visual  line  of 
the  right  eye.  This  will  {jaso  through  the  fovea  ceutrulis,/,  and  will 
divide  the  retina  into  two  halve»,  a  right  or  temporal  half  (r)  and  a  left 
or  nasal  half  (/).  The  fibers  (indicated  by  dotted  lines  in  the  figure) 
which  spring  from  the  right  half  pass  backward  into  the  optio  nerve 
( 0),  and  gl),  keeping  all  the  while  upon  the  right  side,  to  the  right  optic 
tract  (3*).  The  sum  of  the^c  fibers  is  hence  known  as  the  non-decus- 
sating bundle.  But  the  fibers  which  proceed  from  tbo  left  half  (/]  of 
the  retina  of  the  right  eye  puss  over  to  the  left  side  in  the  chiasm,  so 
as  to  be  found  in  the  left  optic  tract  {T*,).  Tliey  form  the  decussating 
bundle.  The  like  is  true  of  the  Sbers  belonging  to  the  left  eye.  They 
all  lie  together  in  the  left  optic  nerve  {Oi),  and  become  Beparatcd  in  the 
chiasm;  the  fibers  coming  from  the  left  half  of  the  retina  pass  into 
the  left  optic  tract,  those  from  the  right  half  of  the  retina  into  the 
right  optic  tract  Each  optic  tract  therefore  contains  fibers  from  both 
eyes.  The  right  optic  tract  c<»[iKist«  of  the  non-decu«wting  fibers  from 
the  right  half  of  the  retina  nf  the  right  eye  and  the  decussating  fibers 
from  the  right  b«lf  of  the  retina  of  the  left  eye.  Accordiugly,  the 
right  halves  of  both  retinae  (r  and  r,),  and  thus  the  left  halves  of  both 
visual  fields  (/?,),  belong  to  the  right  tract  llence,  the  perception  of 
all  objecto  situatetl  to  the  left  of  the  median  lino  is  conveyed  along  the 
right  optio  tract  to  the  cortex  of  the  right  hemisphfire;  the  latter  is 
thus  designed  for  the  apprehension  of  the  left  half  of  the  external 
world.  The  converse  is  tnie  of  the  left  hemisphere.  Thus  the  nerve 
subserving  the  sense  of  sight  is  in  harmony  with  other  nerves,  all  of 
which  terminate  in  the  hemisphere  of  the  opposite  side.     This  is  the 
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both  with  wntripetal  and  centrifugal  nc-r\f>s.     Whnt  we  touch 

irttti  our  Iftfl  liaiid  bectimes  an  object  of  conscionsueas  through  exctta- 
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Fid.  ist.— ScaouTic  RBPHxaurTATiox  or  tbb  OrTtc  Tkai-t«. 

Tbv  fVliI  of  Tisi-uii  ooDiniort  to  tb>*  tirn  rve»  in  compoawl  at  m  rlichi  linJf,  (I.  uitt  ■  li>rt  liBir  f(|- 
ni«-  fomw-r  comwponde  to  til»  l«fl  Mtv.Hi.  I  «ril  I,,  oif  ih»- i«(i  niinii'.  tin- l«Mi-ri/i  the  rlffhl 
h«l'>fH.  t  noil  r,,  TitB bouiMterT  bMWM-u  thir  tni/LätvFüol  lliir  r-_'[4üAlii  f-.-i*li>t'0  l>V  thf  ii.-rtk'«l 
nH-rt-lmn.  Thl«  iwmm  Ihrtwirh  tlie  fovji  it-itimlt«, /.  Ui  « lii-h  ilw  » Ismil  lim-«  ilrswn  tram 
the  pnliii  Af  BIXBrinn,  K.  ImpiDjc»  upou  thi-  trtliiji  Ttii-  npik-iu-rvr  Hlx-n  nrisini;  (mm  the 
rij-ht  haWim.  r  an-l  r,.  gf  tM  IWO  rvtliw  'Indlralr^  br  ttw  H..(t«l  liii"'  nil  c««  tnii-  the  riichl 

ailMlmd,  r.  wbllnbi-flhrratKilondiur  t«thf  Ccfiluilvrs. /*ml  /,.i>I  ihrinnrptlim- itoaaUtto 
f  Irft  oiHio  (raet,  J',  Thf  nin-niiir  »nch  apttc  tTBici  for  tin-  iniwi  p»rt  paa§  lo  Ibe  wtnpx  of 
\hf  iicclim«!  |i)Ii><.  ir.  Wiiiiiii:  ()nitl"^1rt'i>optk  mdLKtlun.  N :  th>r  »inaJlrr  poHlon  of  llivoi.  m. 
Kon  Uj  Uie  M-u1i<-Tii(.itiir  iiiiflptiv  K.  TbH  (urndsU  nt  n  M-rU-H  i>f  partial  nuclei,  the  nioxt 
■nirrlnrnf  »hu-h  urn-l«  llht-riL /*.  (u  thr  ptipil  faptitiici^  irtill«»:  [h^nrxt  norp^rtiili'lltirrR,  A, 
Uithf  iiin»j-l..  .if  »•'•-'■iriFiMnlnUi-n  ;  anil  111»  rWnl  PfTtih  nVr»,  C.  ro  tin-  ii.iin.rffinp  iniUKrI* 
lliiipm»!  rwtim,  n  All  Uirw  bunJW  of  llb«-ra  run  «'  ib«  r>r  In  Itic  truak  nf  11«;  «icuto- 
BMMriwrrc,  ilr  DU'uloii  r.f  tin-  ••|>(li' Iriu-I  «I  w(;<ir  lit  r  r  prmliiiiTi  rifib'  hrniionia  :  »imI  la 
lbs  fonn^r  cotf  ttti-rt-  w»m|i1  hr  im  ry-»^k>i)  t»  llxhl  «■i>  illntiiliuiilnK  t)»-  U-rt  hitir  of  Hthrr 
rPtlM«.  l)lTi<ijiin  nf  tltri'Hcuiiii  Hi  iji|ir>uh»i-ii  i>-tu|i(ir«l  hi-tiil<iii1ii  i)ivtKi'*iii-I  Ibr' Ulim,  «i. 
■b(4libMlti*re*cil<nor  thepiipll  tallKbt,  Nit  h^m  tlx- nlirht  and  mlto  tbe  tumxiainä  con- 
trkcUon  oT  Uw  pujdl  In  a^xomiDixlatkiii  &üd  coaverxvnn-  uiiA(In.'t«tl. 
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tion  of  tbc  cortex  of  the  rigbt  Bide  of  the  cerebrum ;  and  destruction 
of  A  certain  portiou  of  the  latter  eutails  a  loss  of  the  voluntary  move- 
meuts  of  the  loft  arm.  Tho  sense  of  flight  appears  to  forni  an  exocp* 
tion  to  tbie  rule^  einco  each  eve  is  connected  vith  both  hemispheres. 
This  exception  ceoaee  to  exUt  if  we  diutrihuie  the  risual  seusations  in 
accordunoe  with  tlie  hulve»  of  the  field  of  vision  to  which  thev  cur* 
reapond.  Everything  which  the  observer  sets  on  the  Uft  »id«  of  him  bt- 
comes  an  object  of  couxciousnefs  through  excitation  of  the  cortex  vf  the 
right  occipital  ffyt'on,  and  vice  verm. 

The  fact  of  semi-decuasution  aifords  tho  explaoation  of  an  important 
variety  of  visaftl  diaturbanco,  hemiopia*  Let  us  suppose  that  the  con- 
tinuity of  the  left  uptic  tract  (Fig.  151,  7*,)  iu  intorrupted  at  any  spot — 
c.  g.,  at  gg.  In  tbis  cilso  tbe  left  halves  of  both  retintt  (/  and  /,]  would 
be  cut  off  from  their  connection  with  the  cort«x  of  the  left  homiäphero. 
The  right  half,  tf,  of  the  fields  of  vision  of  tlie  two  eyes  would  be  wont- 
ing, so  that  only  the  left  balves  of  all  fixed  object«  would  be  «eeo.  In 
like  manner,  the  left  halves  of  both  visual  fields  would  be  lust  upon 
destruction  of  the  right  optic  tract.  Hcmianojiia  thus  originating  is 
called  homongmous  or  lateral  (P'ig.  152).    The  same  thing,  of  course. 


n  n\ 


Fiu.  I&a. - HiiMracntnt-K  nvwinpTA.    (An*TSchwplffg*T.) 

Tb«  umu  whiett  liavr  tuvn  irtx  whU4-  onrT<-«pnn<1  Ui  (li«  Mi  hnlnn  nt  Um^  titnis)  Ih'Mg,  ft  sod  L, 
of  Ibe  ncttC  and  Mt  ejrv,  wLJuL  ktvbIIU  InUcC:  I,  teCii|i»riüi  w.  aunl  slilr. 


would  also  happen  if  the  destruction  did  not  affect  the  optic  tract  itself, 
hut  a  spot  placed  higher  up  (o.  p..  e  e) — in  fact,  even  the  iM'rebral  cortex 
itself.  Homonymons  hemiopin.  therefore,  is  always  indicative  of  a 
lesion  which  lies  to  the  central  «ide  of  the  chiflsm  and  upon  the  same 
aide  as  the  blind  half  of  the  retime. 

It  the  chiasm  is  divided  liy  a  sn^ttal  section  (s  a.  Fig.  I51t  into  a 
right  and  left  half,  all  the  decussating  fitters  are  severed,  while  the  non- 
decussating  bundlett  remain  intact.  Since  the  decussating  bundle  supply 
the  inner  halves  {I  and  rg)  of  the  two  retina},  these  portions  of  tho  retina 


•  From  tfumFt,  hnlf.  ami  &t^,  vj^ori.     By  many  mithorB  (he  U-rma  hi>miano[>U  or 
lliiniaoop«ia,  fomiMl  hj  tlie  interiHwition  of  &n  A  privntiro,  «ro  »mployod. 
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would  be  thrown  out  of  U80,  ind  thus  the  outer  (temporal)  half  of  the 
two  Ttsual  fields  would  be  suppressed.  This  form  of  visual  disturbance 
13  therefore  called  temporal  homiopia  (Fig.  153).  It  occurs,  for  in- 
«tanc«,  when  as  the  reäult  of  an  iutlamniution  or  a  neoplasm  the  chiasm 

L  R 
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Ftd.  ISS.— TntivUL  ItEMiopiA     f  Af ler  SchvHjTj^r) 

Hh  WW  l«fl  while  enrmpniMl  bi  ih«  nw«!  rwlv^  of  ch«  riwtnl  fl^-ld«,  RMd^oT  the  ric&l 
uh)  left  «jr«,  wbtcfa  w  acUJ  inbwt;  (.  trmpoiml;  n,  tmmX  «hk. 

«ufTers  from  a  lesion  8ttiiate>d  mainlj  in  iti  mesial  line.  Tlie  same 
thing  might  aleo  be  caused  by  a  lenon  existiug  in  the  anterior  or  pos* 
terior  angle  of  the  chiuftni,  where  deeusRatiiig  fibers  alone  are  isittiated. 

Th«  hypothesia  of  a  aemi-decuuation  of  thti  optic  D(TVfA  was  made  bjr  as  re- 
m"!«  ao  observer  as  Newton,  wbu  vita  led  tu  it  by  ttic  olworralian  of  cnrtido 
casea  at  ItPtninpiA,  In  fdct,  hcmiopia  can  Dot  be  adequately  cxplaioed  ia  any 
other  vray  tliiiii  ii|>fiii  ihv  aHHii[tn|itinn  of  n  -si-mi-decussation.  Thi«  assumpltoo, 
therefore,  psjwrd  for  a  »ell-ei-tablii^hfd  fact  until  it  wna  attackncl  upon  thv  biusji 
of  nnntiiinirnl  InvpittigAtloni  (hi/  Bipi>iiid«cki,  MaDd^lstfltnm,  sod  above  all  by 
Michel).  In  man  the  fibers  of  the  ojtiic  nt-rvc,  which  In  «»mc  |wrt«  «re  very 
minute,  arc  m  iatimatvly  interlacixl  that  it  i»  not  possibl«  to  follow  thiin  with 
ctrrtaintT  an  th«*ir  way  through  the  chia*m.  Accordingly,  observer»  turned  for 
infomialiun  to  couiparatiTe  anntomy,  which  presents  us  in  aaimals  with  much 
simpler  conditio»».  TIk^  »iuipli-itt  (;am>  o<nir>iii  fislie».  in  wliiirh  the  two  optio 
nenrci  either  merely  cro^»  over  each  other  tin  the  bony  R^hes)  or  in  which  one 
optir  nervi"  paH*es  thnitigh  a  »lit  in  the  otlwr  tin  the  herring).  In  the  ainphihia 
antl  birdn  the  crtnililionn  are  mori'  conipHcntril,  Imt  an.'  i-till  always  i-Tuiy  to  make 
out.  In  them  pnch  optic  nerv«  dindea  into  a  riumbiT  of  flat  bundieo,  which  all 
paw  over  to  the  other  »ide,  interlacing  with  thr  biindlea  of  the  opposit«  ride  as 
they  croM,  in  the  samn  fashion  an  the  intertwined  fingers  of  two  hand^  when 
cIriKpcd  together.  There  i»  mt  doubt,  thercfiire.  that  in  the  lower  vertebmtes  a 
complete  decustiatioi)  of  the  optic  nerve*  exist«;  the  only  mUlnke  that  has  been 
made  in  in  conclnding  from  thi«  f»rt  that  we  are  justified  in  saiuming  the  »ame 
oondition  to  hold  good  for  the  hiKher  verrebnttt-^s  also. 

Gaddcn  has  the  credit  of  having  definitely  dcmonrtrated  by  hi«  experiments 
the  true  »tstc  of  the  CA"e  In  the  highrr  vertebrate!».  He  emplovMl  for  this  pur- 
poee  the  method  of  an  artificially  induced  atrophy.  When  a  portion  of  tbe 
body  is  r«movc<l.  the  nerve  fibers  which  run  to  il  lieeome  atn>phied  (««cemling 
■trophy).     This  atrophy  riiies  higher  and  higher  t^iward  the  braiu.  the  younger 
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the  penon  U  ind  the  longer  the  time  tb«t  hu  eUp*ed  fiaee  the  remoTftl  of  ÜM 
ponkiD  of  t\w  ix-fdr  in  <{uMion.  Ho  ni-o  atrophy  of  the  tmok  of  *  acrre  dowa 
to  iu  termmatitm  «cU  Id  wbca  tbe  aerr«  is  cut  off  fn^m  ha  oooneetiott  wUb  : 
ceotrel  orgui  by  tb«  diviiion  of  ItM  root  (dcMcndmg  itroplij).  Mtthnttii  b—cflj 
vpoo  both  of  thceie  priDcijtles  were  ajiplwd  by  Ooddeo  to  tbe  organ  of  tWoo,. 
InaMDDcb  u  he  performed  «itbt-r  eouclettion  of  one  ej«  or  dirkion  of  one  apiie 
tnct,  ind  «tadied  tho  conne  of  lb«  poaa«|aent  atrophy.  If  tbe  r%ht  eye  b 
•nuclnnivd  in  a  oewborD  (Mippy.  and  miru-  tinie  aftvrwanl  tbe  aaimal  ü  kill««] 
and  exuDiacd,  tbe  right  opiic  aerve  L»  found  to  be  completely  ainiphwd;  it 
coasint«  of  a  tbio  Strand  of  coooectivc  tismw  without  a  true«  of  acrrc  fibers.  If 
OOmplet«  decussation  of  the  optic  aerrca  took  place  in  the  chiasmi,  this  compleit^ 
atrophy  would  oeceasiuily  he  ooatiBUed  into  tb«  optic  tract  lying  on  tbv  oppo- 
kite  or  left  vide,  while  tbe  optic  tract  of  tbe  ri^bt  ride  would  be  perfectly  inuci. 
Thia,  bowcTcr,  is  not  the  cue;  in  the  left  optic  tract  there  i»  still  a  t4cnder 
bandle  of  nerve  Gbera  vbicli  ha«  escaped  atrophy.  This  can  only  originate  fnim 
tbe  left  optic  nerve,  and  must,  accordingly,  be  a  DOQ-decuMating  bimdlc.  So 
alto  in  th«  a[i[*srrnlly  normal  right  opiic  tract  there  ü  found  a  ihin  bundle  of 
atrophic  lilierf<  which  must  apriog  frum  the  right  optic  rn-rre,  and  wliich  cor> 
responds  to  tbe  non  decuseatlag  bundle  of  the  right  »ide.  Hence,  in  the  dog  a 
»emt-decuMalion  does  exUt,  althnngh  the  dcruMaring  is  much  onorc  pronounced 
than  the  non-<lrcu8aaUng  bundle.  In  rahbit»  thii  disproportion  is  still  more 
marked.  In  them  the  non-decufsattng  bundle  is  no  sitcnualed  that  at  fintt  it 
Mcape<l  Gudden*»  notice  altogether.  On  the  other  hand,  in  man  the  non-decti^ 
sating  buniile  approximates  the  decu<«attng  one  in  sm.  the  former  contntning 
about  two  fiftlo,  the  latt^er  Ihri-e  fifths  of  all  tbe  optic-nerve  filient.  In  defnalt 
of  experiments,  accident  rendered  the  determination  of  thi»  reliitiun  [xitssible  in 
man.*  Op[H>rtunitieH  wen>  hail  of  holding  aiitnpsii's  on  men  of  advanced  agi> 
who  had  lo^t  one  eye  in  childhood.  In  such  subjects  it  was  fmind  that  the 
complete  atrophy  of  the  single  optic  nerve  was  dtstrilmted  between  the  two 
optic  tract«  in  such  a  way  that  tbe  tract  of  the  opiHMiitc  eide  was  always  »otne- 
what  raort'  atrophied  than  that  of  the  «nme  side  fFig.  IM).  Ilencc  the  follow- 
ing statement  may  be  made  of  the  facts  of  tbe  rai^e :  In  th/i  Iwfrr  rertthraiem  wm< 
fiUte  dttuuation  of  the  aptir  ncrr*M  t^th-t  pincf  ;  in  tHttitj/  of  ike  hitfimr  t«r((4rate  a 
pnrtial  detntamiliaa  r^Ut»,  lAr  p'trtutl  fhanifter  of  vhich  m  the  more pfoneuneed  Üit 
natrer  aiin  the  animal  w  Iv  wfin. 

We  comprehend  the  reason  of  the  foregoing  fnri  if  wc  start  from  the  law 
that  the  optical  perception  of  nil  objects  which  arc  situated  on  the  right  Mde  of 
tbe  body  is  effected  hy  means  of  the  left  cerebral  hcmi-tiihcre,  nnd  vice  v<-rsa.  In 
the  lower  vertebrates,  and  in  fact  even  in  most  bird»  and  mammalin,  the  eye»  are 
placed  so  much  on  one  side  of  tbe  head  thnt  the  animal  is  unable  to  see  any 
|H)int  wtialercr  with  Iwth  eyet>  at  once.  Tbc  field«  of  vision  of  the  two  ryes  are 
)>erfectly  distinct.  The  right  eyp  wc«  nothing  hut  those  ohj<-<:tN  which  are  situ- 
atcd  on  the  animid's  right  »ide ;  accordingly,  the  fiber*  of  th<?  optic  nerve  origi- 
nating from  this  eye  must  nil  pass  to  tbe  left  bemispbDn?,  for  which  reason  com- 
plete decussiition  uf  the  uplic  uerves  takes  place.  In  the  higher  vertebrates — 
e.  g.,  in  the  dog — wc  begin  to  find  the  oycs  placed  farther  forward.    Objecta 


[•His  inlerMlliin  t"  leiini  that  «n  Abserv&iinn  of  this  sort  in  a  case  of  ascend* 
in)>  dejrvncrai.i'm.  after  phttiisiK  bnltii,  led  Vcsalius  to  argue  against  the  exiatcDoe  ot 
a  cotuplcLe  decusaation  In  man. — D.\ 


DISKASB3  OP  THE  OPTIC  NERVB. 


Btrnijrht  in  front  of  tlicm  situated  in  and  close  to  the  medSiin  line  CJin  thirrt- furc 
be  seen  by  butli  vyve  ut  once,  »o  tliNt  in  tliis  locality  the  ficUlü  of  vision  oi  the 
two  ejM  partially  overlap.  an<)  tti^rc  exists  »«mail  ctunmoo  (binocular)  field  of 
virion.  The  right  rye,  Il>  be  ^ure,  ia  mainly  designed  for  the  vision  of  objects 
situated  on  the  right  otd«  of  the  body,  but  it  aliio,  \>y  means  of  the  extremo 
temporal  portion  of  itn  retin«,  prrsiclej  over  a  jnoall  area  to  the  left  of  the 
tnt-diiiD  liuK.  TtiK  optif-nrrvc  fibers  springing  from  this  portion  of  the  retin» 
must  go  to  tbe  cortex  of  the  right  cerebral  hemisphere,  bräauM  Iboy  trsnunit 
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Ptn,  IM.— ChiAftN  nt  Athapiiy  or  raa  Larr  Cmo  Kmva,    Karnlflpd  S  x  I. 

ThPSpHulniMi  U  trom  a.  nuin,  Bbctjt-flvvjreantof  •«*•,  wlio«»  Irfl  rjv  ti'O  Ihh^ii  littnil  Frum  dilU» 
biiml  bnviiw  cf  »  loMl  «aphyloma  of  the  cornen,  dix*  |irobiiJ)]v  t-.i  bli'iini^nhii-a  i»-nnato- 
nim.  Tht  ml  rrprraiftitaa  «>etlAn  pMolneihrviDcli  tttrrhlaMii  In  I  In-  iMirlm-iiitAl  ptnni-,  aniil 
•Uiued  with  ha^iiiotowllu  bv  Wi>^N.rt's  melhMl.  So  tbSt  the'  iiorinal  'iiK^ltiJUInl)  ii«r<r« 
flbeni  look  Waclt.  wliilo  ili*-  nrroiiWc  fl>M-ns  mrr  itiHttalwHt.  Thf  Mt  r-pttr  wrrr:  n  n*  is 
COmpMf'lr  air>>phi<\  UaiiK  t^nb  umoamiii  «iwi  «Iwi  ctuwl'li-rntil}'  riArrotrrr  th«n  thf>  rt^ht, 
n.o.d.  TIm-  Ki-fJiliT  lart  of  lli>'  fOxTii  riiiiiWMliiK  II)p  Utirr  i.idjhi  trail ■ifpw-I.t  [limuch  lli« 
ehlamn  Intn  Itu-  li-tt  ri|iti(-  iriu-t.  tr.ti.t-  On  tlH-Jr  way  tWy  iiiiiLc  a  Itwijillkir  tx-iid  liili>  ihr  Wl 
ttWÜc.  Tu-Tvf-.  Tbl'  amalliT  pi>rtji>ii  of  the  Bbrra  nt  Ilu'  riiftit  I'ptli-  ticrri-  rrmAhiN  on  (lie  riehl 
iwr  of  Ihr  ehlo»in.  ttnil  )«»(.■•  over  h>IO  the  riatit  ir\A\\:  Inh*i,  /r.u.if  SIhit  iIip  nun  iln,-«» 
uilngflhi-ni  nrr  Irna  ntimiWMia  ÜMtD  ibedeciiKAtiiiir,  tLc  riclit  tnuT  a|)i->-ani  »imvicbai  tiar- 
r^iw^T  In  eteum  trcMnn  tlian  tlw  Ipfl.  "Hie  buii'lle  of  nrrr.-  Utur»  tiinnlrfc  In  a  cum'  ntnnif 
thp  |>ial»rlnF  border  iif  Lb«  cliiaaoi.  aiiil  MitaraiMl  from  it  b]>  a  Unlil-mlorvfl  bod«,  Is  Uud* 
den's  conodMns  <ar  eommlvura  Inf ertor.i  whlcfa  coatalna  no  optic-nerte  Abcn. 

the  impresalons  rtfohjVct«  lying  upon  tlie  left  side  of  the  body.     Thcw  flbeiB' 
eooslituto  the  iinn-derusmting  bunillL-:  nrid  thi»  latter  is  small,  bvcsutie  the  area 
of  retina  correxpoiuling  to  it  is  of  but  tilight  extent. 

Last  It,  in  miin  Iroth  eye»  lie  in  the  frontal  plane,  so  that  almnst  all  nhjecta  are 
seen  with  both  at  the  wime  timi'.  Aeconlingly,  thr  visual  flelils  oF  the  two 
eyes  arc  to  a  lanre  extent  roincidcnf,  mi  that  there  i»  formed  a  Inr^g«  binocular 
field  of  viiion  (the  area  left  white  in  Fig.  155).  Karh  eye  wps  olijerti«  both 
upon  the  right  and  ii|>on  the  left  s\Ap  of  the  body,  for  which  reason  one  part  of 
Hie  fibers  of  tbe  optic  tKrve  belonging  to  it  go  to  tlio  right,  another  part  to  the 
left  hemiephenj.  To  be  sure,  the  risiial  Öcld  of  «leh  cyo  extends  fnrlber  (o  tbe 
temporal  than  tu  the  niiaal  tiide  fnw  page  SI  and  Fig.  10).  Hence,  it  follows 
that  the  oiuuil  half  of  the  retina  is  larger  than  the  tempomi,  and  as  the  flbers 
whirh  spring  from  the  former  pow  over  in  the  chiium  ia  the  opposite  side,  tlio 
nuinber  of  di-etia^ting  fiber»  in  the  optic  nerve  is  necessarily  somewhat  larger 
even  in  man  than  the  number  of  those  which  do*  not  decussate. 

The  way  in  which  the  optic  nerve»  decussate,  thercfon".  depend«  upon  the 
relation  of  the  field«  of  virion  of  the  two  eyes.  If  the  Iwolields  are  completely 
eeiAral<.-d,  total  decussatiou  extHta.     If  there  is  a  binocubr  field  of  vision,  semi- 
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dtci—doa  UkM  plaee,  and  thü  U  tbe  more  iwosoaBced  the  largrr  the  bfaujcn- 
hr  fleld  of  viiioa. 

tlaniopiä  in  tbe  more  extrtid«')  Mii>e  of  the  Xerm  exi*u  oot  onlf  wbrn  ui 
ealire  half  of  each  vUoaI  field  ü  wsatiag',  but  »bo  «hra  there  u  «  deficirncy 
which,  thoiifjh  muoller,  occapiea  a  tjniowtncal  fxai'öaa  in  tbe  visml  fields  of 

tbe  two  ej««  riacompl«t«  bemi* 
opta,  Wilbnadi.  In  this  cam, 
too,  there  is  a  le:^ioa  of  the  fibrra 
of  th«  optic  nerve  »bore  tbe 
]   {  (  \   •       >  chioi^ni,  only  now  umplj  •  por- 

iwa  instead  of  all  ÜM  fiben  of 
ooe  tract  (or  of  tta  coDtinuatioa 
to  the  cortex.)  b  de^trojed.  tn 
trjHCal  hemiopia  it  very  often 
bappcDS  that  th«  field  of  TL«ioa 
u  not  divided  esaetlj  in  half, 
the  venicul  bortivr  of  ih«  field 
bcndiog  out  a  Uttlt  at  the  rite 
of  (he  point  of  fixation  (Fig. 
153),  M>  that  the  purtiuo  of  tha 
field  of  vUioi)  corT«»pondii^  to 
the  macula  lutea  iit  prewrred 
intact. 

n^w  «re  the  nerre  flbets 
coming  from  Ibc  diffrr^nt  pnn» 
of  the  reLiaa  «tunled  within  the 
trunk  of  the  optic  ncrre  from  the  eye  to  the  chiasm  \  Our  knowled^'e  in 
regard  to  this  pToblom  dnttw  from  very  recent  time«,  and  hnii  bei^n  worked  out 
fn>m  the  exaioinaliua  of  patholugirad  oukhi — o.  g.,  in  a  cat«!  of  optic-ocrve  dia* 
ea»c  a  deftcJuncy  In  tbe  viitual  field  u  made  out  dtiriog  life;  upon  autopay  a 
lewion  in  found  in  a  certain  portion  of  the  trunk  uf  the  nerve.  We  are  tbea 
justified  in  asituming  the  bundle  nf  neri'e  fibers  which  ^\e  evidence  of  Ivkiuo 
'appertain  to  thut  region  of  the  retina  which  corrcApouda  to  the  defect  in  the 
field  of  W«ion. 

t\vB  Jifirra  «f  the  optie  aem  upon  entcrinfj  the  interior  of  the  eye  npn'ml  «ut 
like  a  ihoaf  to  form  the  moat  internal  loiüst  untt:rior>  liiyer  of  ih«  n'tina.  The 
fibers  which  are  situated  ulong  the  mDrgin  of  the  papilla  terminate  in  tbe  vi- 
cinity uf  the  latter.  The  neiintr  the  filiere  lie  to  the  nxiti  of  the  fi]>tir  nerve  thü 
greater  i»  the  distance  that  they  huve  to  travvnw-  in  the  retiua  in  order  to  reaih 
tho  level  of  the  next  Uycr  of  ihie  retina — the  ganglion-cell  layer — with  which 
they  lire  rontinimmi.  Acconlingly,  the  fnllowing  may  l»e  cnunciiited  lu  repre- 
senting the  ütatü  of  tho  ciso:  Those  fil>erM  whirh  ronie  from  the  |>eripherAl  por* 
tionn  of  the  retina  lie  in  the  center  of  the  optir  iktvo,  while  those  which  riar 
from  the  central  reifiuiin  of  the  n-linu  Ul-  aluiig  the  nmr^fin  uf  the  nen'D.  It  i» 
deserving  of  mention  that  the  bundles  of  uervefiWrüHitualed  ne»re»t  themarglD 
of  the  nerve — i.  e.,  directly  beni-ath  the  pial  shenth^regularly  undergo  atrophy 
in  nilvnnred  life.  The  annic  is^rue  of  the  bundle»  of  nisrvc  fltieni  adjoining  the 
central  vessels.  Thoxe  fibers  which  nupply  the  retina  from  the  uincula  lutea  to 
the  papilla  (the  «o-called  pupiHn-mnrrtiitr  r«v;ü'n)  titke  on  a  special  form  of  ar- 
raagcmvot.     la  tlutt  divLiuon  of  the  optic  nerve  wliieh  adjuina  the  eyeball,  they 


Fio.  lU— SiMoetoAaFicuiorTistdM.  (AficrSflaer.) 

Tlw  uodoci««]  liii«.  L.  Ixjutids  tlM  nso«!  flcdd  of  the 
Wt  «re.  the  ilatted  Uae^  A.  the  rianal  OeU  t€  tba 
flKbt.  tht  median  portioa  of  tte  two  visual  Held« 
ovvrlap  to  aa  extent  abova  tiy  th«  uuttam  Mt 
while.  TUalK,a4K)u(dIa8lr-thBUDoealarlMdof 
«Man.  an  oUaeta  la  wMca  an  aeen  tv  both  ijrm 
attlwMimUB*.  In  lU  CMit«r  Um  tlw  poiu  of 
BsaUon.  /.  and  at  «Uwr  wU»  at  tiN  latl«r  tlw 
bllnil  ■paU,  r  and  I,  iiT  tbr  rictit  aiMl  left  tre-  ad- 
joiains  dUMV  i4de  oT  the  binocular  OeM  of  rM»n 
OTttUi«  t«rfnp<H«t  iltvlalutMof  Ibe  (woHiniol  IMds 
(tbeabadf^  Krv&M  In  the  Ofui«),  ohjeeiala  whlcb 
atvaveu  wilh  utiir  ••)(^  idoo«. 
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are  «^ffreffitcd  in  the  form  of  a  Kcctor  whoie  «pcx  i«  directed  Eon-ard  the  center 
of  the  nervo,  wliile  its  Ixwe  com?«[iond8  to  the  oulpr  niiirj^in  of  the  Inttcr  (thu 
pkler  lonking  bundle,  ^i,  in  Fig.  IMi).  Piirtlicr  hack  the-  nmingvmcDt  clmngPH, 
so  that  thcec  fibers  get  to  tic  iq  the  oxia  of  the  nerve.  The  sector  occupivd  by 
the  iMLpillu' maculur  bundlo  ainuunts  to  ubout  one  third  of  the  eotire  cruas  HiTtion 
of  thp  optic  ucrvi!.  Thi»  is  verj  lurgtr.  when  we  conKid«r  that  the  correspoud- 
iog  rvgion  of  the  trtiiiA  cooHlituttrs  but  a  «m»ll  fnctioD  of  the  entire  rctical  tar- 
iarv  (licitig  comtncnüiirnte  with  thi-  <M-ntral  M'olnma  shown  in  Fig.  l.W).  This 
rvlolioii,  in  fnict,  is  in  horuotiy  with  the  prcdomiuunt  Loiportaoce  of  this  n'gii>o 
of  the  retina.  It  gire«  support  to  the  hypothesis  that  viicli  one  of  the  lertniiiuJ 
cinnentii  in  the  tnncuLi  httcn  i»  conniTtcd  with  the  bmin  bv  a  ocrve  äticr  of  ita 
own.  Ml  Ibiit  excitntionfl  of  thin  clomcnt  are  conveyed  to  Ihf  Itrnin,  iNottited  frfim 
Others,  while  ia  the  peripheral  portions  of  the  retina  probably  a  number  of 
terminal  clfniont»  ore  continuous  with  nne  common  filter. 

Our  lcnowl<>dge  in  regard  to  the  courv«  uf  the  optic  Bbere  can  be  applied 
practically,  imumuch  as  it  enublea  us  to  determine  precisely  the  nOjatm>  of  a 
Ution  in  the  optic  tract.  In  tliix  iriNtanrv  wc  are  dealing  with  caws  in  which  a 
defect  exist«  in  the  visual  Qcld  witlmiit  tlif  nphthaJmaRCupe  allowing  any  disease 
of  the  deep  tunica  of  the  eye,  «o  Ihnt  the  defect  must  be  referred  to  wme  break 
in  the  conduction.  In  all  cokl-«  in  which  the  defect  in  the  vinual  Held  i»  con- 
lainvd  in  one  eye  only  iir  in  whirh,  whiLe  tliere  ore  defect«  in  both  eyes,  tlieyure 
not  syuinietri cully  Kituated,  thi-  le^iion  must  l>c  «rated  In  thv  optic  nerve  ilitelf — 
tJiut  in,  in  fnmt  of  the  chia.<<m — oince  all  interniption»  on  the  farther  side  of  the 
chiaitm  rt-Mill  in  tin-  |mHliictioii  of  Hyniwelrieul  defeettt  in  the  vihukI  Held».  For 
th«  ssm«  rv-awn  complete  blindae.-»  of  on?  «ye,  with  retention  of  good  sigbt  in 
the  other,  muat  be  referred  to  an  affection  ia  front  of  th«  chiMm.  Central 
Kotomata  correspond  to  on  afTcetion  of  the  ]mpilIo-mnc»Inr  bundle.  In  tem- 
poral hemiopia  th(!  le^^inn  ia  »eiited  in  the  chiasm  itself.  Honiunycious  hemi*  ' 
opia,  or  less  exten^ive  but  t>till  bonionymouä  defects  in  the  field  of  vifilon, 
depend  tipon  n  dtHturlMtn'i'c  above  the  chiatiiii.  If,  in  addilion,  there  is  Ins»  of 
the  reflex  iiiiivement  of  the  y»ipil  when  light  is  tlin>wn  u|>>*n  tlie  blinded  {Kirtion 
of  the  retini  (Wernicke'^  hemiopic  pupillnrj'  reaction),  the  break  in  tlieeonduc- 
tion  most  lie  below  the  «pot  at  which  the  filwr»  lo  the  oculo-motof  nucleu,*  «re 
given  off— i.  e.,  thoy  muKt  lie  in  the  optic  Irart  iLtelf;  but,  If  the  pupillary 
light  reflex  i»  intact,  the  lecion  is  to  be  located  higher  up — e.  g.,  in  the  ojilic 
ttiohunus,  in  the  intemid  cajwule,  or«ren  io  the  cortex  of  the  brsiu  itnelf. 


I.   ISPiaMMATlON  OP  THE  OPTir  NKRVR. 

101.  Inflnmmationof  the  optic  nei^'e  (iieuritis  optic»)  may  make  it* 

appearance  at  any  gpot  whatever  of  the  nervo.    Of  course,  it  is  dii-eutly 

risible  in  the  living  oye  only*  when  the  optic  papilla,  which  isaccewible 

to  ophthalmoscopic    cxnraination,  is    invoWod.      Rnch  caaes    we  call 

neuritis  intra-oculariti  or,  on  account  of  the  changes  in  the  papilla, 

pnpillitifl  (Leber).     From  them  aro  to  bo  diatinguiehed  thoee  cases  in 

which  the  inflamtnation  is  located  in  a  portion  of  the  optic  nerve  which 

ia  aitnatetl  farther  hank  (neuritis  retrobnlharig).    Since  in  tbia  case  the 

focDS  of  inllnmniation  can  not  be  seen,  ita  cxiatenco  must  be  inferred 

from  the  other  symptoms. 
81 
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OF  THE    EYE. 


(a)  Heuriiig  Inira-oeularU, 

Symptoms  and  Gonrsd. — XcaritU  of  the  papill«  of  the  optic  norro 
maDire«ts  itself  externally  by  no  signs  except  tiint  the  piijiÜB  are  dilated, 
to  correspond  with  the  diminution  or  ubsolute  abrogatiun  o(  the  sight. 
Ophcbalnioscopic  cssmination  shows  in  the  papilla  the  following  ovi- 
dencea  of  intluminatioii  (Fi^r.  lyti  A):  The  color  of  the  pai>illa  is 
altered,  being  either  white,  gray,  or  reddish,  and  it  w  often  mottled 
with  white  spots  or  with  extruvaeaiioiiB  of  blood  (A).  The  oiillinee  of 
the  papilla  become  indistingtiiahabJe,  the  exiidatitm  extojiding  beyond 
them  iiiio  the  ailjoiniiig  retina;  hence,  too,  the  papillu  up|>eura  ot\ 
greater  diameter  than  nornml.  The  blood-vesseU  of  the  retina  »rft| 
altered,  the  arteries  {a  ti)  being  thiuoer,  while  tho  veins  (p  t-)  are  dis- 
tended, in  cousetiuence  of  the  comprei^gion  of  the  Tessela  br  the  swollen 
optic  nerve.  The  vcirw  of  the  retina  become  cxeci-dingly  tortuouH, 
QÄpeeially  where  they  puss  down  upon  the  retina  over  the  edge  of  the 
swollen  papilla;  and  wherever  their  coils  dip  pretty  deeply  into  the 
clouded  tissues  they  look  hazy,  or  seem  to  sutTer  an  actual  interrup- 
tion in  tht»ir  course.  The  most  important  symptom  is  the  swcllmg  of 
the  papilla,  showu  by  its  projecting  above  the  surrounding  retina  (Figs. 
Ui'i  B  iiiti]  157). 

The  fiubjectivo  symptoms  consist  in  a  disturbance  of  viaion.  This 
in  most  oaaes  is  very  considerable;  when  the  neuritis  ia  severe,  com- 
plete blindness  is  nsnally  prHSPtit.  Nevurlheletw,  cases  of  marked  swell- 
ing associated  with  normal  sight  do  also  occur  (in  choked  disk).  A 
cliiiraeteristic  sign  of  many  cases  of  neuritis  are  sudden  and  niouieu- 
tary  obscurations  of  flight,  repeated  many  times  a  day.  Contraeiion  of 
the  field  of  vision  is  frequently  found,  sometimes  under  the  form  of 
hemiopia. 

Neuritis  runs  a  chronic  course.  It  tfikes  months  for  the  iullamma- 
tory  signs  to  disappear,  and  then  they  ore  replaced  by  tho  symptom«  of 
atruphy.  The  papilla  grows  paler,  it«  outlines  becoiue  once  more  clearljr 
visible,  and  the  vessels  upon  the  {)apilla  and  in  the  retina  are  narrowed. 
This  atrophy  (neuritic  atrophy,  as  it  is  called)  is  the  greater  the  more 
intense  the  preceding  nonriris;  and  the  degn-tt  of  (lie  atrophy  deter- 
mines whether  tho  vision  grows  better  again  after  the  inflammation  haa 
run  its  course,  or  remains  permanently  enfeebled,  or  is  annihilated 
altogether.     In  any  «we,  t}ie  prognosis  of  neuritis  is  serious. 

Etiology.— Like  the  rest  of  tho  iutra-ocular  affections,  neuritis  is 
but  rarely  a  local  lesion  ;  on  the  contrary,  it  usually  originates  in  some 
deep-seated  affection,  and  for  this  rnasou  is  almost  always  hilntoral  in 
its  development.  The  diagnosis  of  neuritis  is  therefore  of  importance* 
not  only  for  the  oculist,  but  also  for  every  physician  engaged  in  the 
treatment  of  internal  disorders,  as  it  affords  him  aid  that  is  indispensa- 
bio  for  the  diagnosis  of  many  diseases. 


PIBRICTB  OF  TUF.  etk. 


«tUwr  ihroagtt  prodoctn^  engorgement  or  throcigfa  trattsfer  at  inSun- 
nuiioa.  (a)  £ayoryfment  i»  chiefij  ot  looaieat  in  tho«e  diMMes  of 
tiw  bnia  which  l«ad  to  »n  elermtioD  of  the  pre—um  vithia  U»  cmüal 
eavit; — J.  e.,  most  freqaeuüj  in  ttiBion  of  the  bnun  and  is  brdro- 
cepfaaliu.  A  brmin  tumor,  m  k  result  of  iu  growth,  urogmtei  con- 
it«ntJj  more  and  more  «pace  to  itielf  withio  the  cnuiial  cantjr.  Uenoe, 
OT  the  tkull  Ü  onjieldiDg,  an  incresM  in  the  intncranial  pr^More 
aham,  hj  vmue  of  which  a  portion  of  the  eerpbro-spkial  flaid  is 
•qiMewd  out  of  the  cnnial  cavitj.  Thia  flnid  finds  an  ^gnu  putljr  in 
Uie  directiitn  of  the  spioul  cord,  partly  in  that  of  the  optic  nerre.  Th« 
•pooea  betweon  the  «heaths  of  the  optic  nerre  which  comtnunicat«  with 
the  Ijrmph  ipaoes  between  the  meoibnuiea  of  the  brain  are  dihited  hj 

an  »(xurauULtiüii  of  fluid  (hj- 
dropi  vaginie  nervi  optici,  Figi. 
15C  B  and  157  i;  Stellwag). 
Upon  thi«  fttct  IK  baaed  Schmidt 
and  Manz'i  Uieorr  of  the  urigin 
of  Dc-uritis,  which  is  as  füllows: 
In  coust'qiu'nre  (if  niH-uiiiula- 
tion  of  Otiid  in  th«  iiitcrvagiual 
space,  A  «tasifl  of  lymph  occurs 
in  the  trunk  of  the  optic  nerve 
itself,  particularly  in  the  re- 
gion of  the  lumiim  cribroäa,  ttl« 
lymph  spaces  of  which  com- 
municate with  the  iiitcrvagnta] 
space.  The  wdema  of  the  lam- 
ina cribroaa  causes  a  ooniprcs- 
eion  of  the  coniral  ressels — a 
compression  which  makes  its 
influence  felt  sooner  and  to  a  higher  degree  in  the  central  vein  of  tlie 
optic  nerve  that»  in  the  ccntnil  arttirr.  As  there  is  constmitly  pouring 
into  the  impilln  through  tfio  urlery  a  (piantity  of  blood  which  CAn  not 
be  completely  carrieil  iivrny  a^ln  by  the  contractwl  contra!  vein,  venous 
engorgement  of  iho  optic  nerve  und  consequently  swelling  of  llie  lat- 
ter lire  developed.  This  swelling  of  the  nerve  leads  to  ils  incarceration 
at  the  spot  where  It  lita  m  tightly  in  the  fnnidien  Bclcra?,  and  conse- 
quently pxtrpnio  a?dema  develops  in  the  utrnngnlated  papilla.  Xeuri- 
tis  having  thia  on'sin  i«  hence  not  to  bo  rojianled  so  much  in  the  light 
of  an  inllammutinn  proper  us  ot  an  iufliiMiniutory  a*denia,  und  is  ac- 
cordingly designatwi  by  the  name  of  engorgemrnt  neuritis,  or  choked 
disk.  It  therefore  constitutes  a  very  important  symptom  of  increase 
of  the  cerebral  presatire.  (A)  Pirec/  truimmiitifion  of  inflitinniHtioa 
from  the  brain  to  the  optic  nerve  must  he  iLMunicd  to  exist  chiefly  in 
those  coses  in  which  an  inflammation  exists  in  the  bmin  itself,  and 


.--i 


Tm.  19T,— Htpkup«  Vo*!»«  Kniiti  Omci. 

iA(i*-r  I'ofi-tisU'fiMr.) 

Upon  til*  kft  tldfi  I«  aeBQ  t  )r  rm  smll- 

I>|R  tit  lb«  nplk;  oprrti  >i  r  ptmlofl. 

Upon  tbo  rlfhl  arv  rrt"''  '    -  "  rHAUnas 

w  wm»  «fler  making  ■  kxniiuulliiAl  wvA^nn  vt 
(b*  werrt  One  c«n  im  hnw  the  wrelUag  of 
til«  Henr«  I«  cAUMtd  by  th*  dl«UrntlAn  of  tb« 
iMit(T«liF«l>i.  w-blp|i  1»  «eiMraiviI  n  ickjO  ■■y 
rriim  Ihc  Lrunk  of  tlu>  ar^rtf.  At\i\  ciui  ivotg- 
nln-  Tlu>  piMjeirili^n  of  tt>«  pnpllla  iImvp  the 
lev«l  Hi  the  »tluft. 


DISEASES  OF  THE  OPTIC  NERVE. 


485 


pnrticnlnrly  at  it«  base,  as  is,  for  flxample,  generally  the  c&f»  \n  tuber- 
ciiImua  meningitis.  Here  the  iiiBummatioii  is  truQsrailted  aloug  the 
Optic  nerve  and  its  sheatbs  to  the  papilla  {uvuriiis  descenäetiti). 

3.  .%;;/ii7i«  ifl  a  frequent  cause  of  neuritis.  The  uptic  nerve  may 
be  attjicked  by  the  sypliilitic  affection  directly.  lu  other  caaca  it  be- 
comes affected  indirectly,  owing  to  ibe  dovclopiueiit  iu  the  cranial 
cavity  or  in  the  orbit  of  iufl.-;iiin)ations  or  of  tumors  which  result  from 
syphilis,  and  which  secondarily  implicate  the  optic  nerve. 

'i.  Acute  infectious  febrile  diseases»  chronic  disturbancca  of  nutri- 
tion of  various  kinds,  and  poisoning,  especially  by  lead. 

4.  Acute  anaemia  afier  great  loss  of  blood,  the  most  frequent  variety 
being  that  due  to  hieniorrhiige  from  the  stomach  and  to  metrorrhagia. 
Ill  these  case«  blindness  usually  does  not  set  in  until  eouie  days  after 
the  haemorrhage,  and  is  generally  incurable. 

b.  Heredity.  There  arc  families  the  member«  of  which  are  attacked 
by  neuritis  without  there  being  any  special  cause  for  it.  Such  a  neuri- 
tis Hsuiilly  affects  only  the  malo  niembere  of  the  family,  an<l  tlieso  are 
generally  attacked  by  il  at  the  same  age  (as  a  rule  at  about  the  twenti- 
eth year). 

i\.  Orbital  alTei^tifins,  snch  a!t  inHanimalions  or  new  growths  in  the 
orbit  or  tumors  developing  npon  the  optic  nerte  itself.  These  are  the 
only  cases  in  which  ncnritis  can  with  certainty  be  regarded  as  a  purely 
local  disease. 

The  trmiment  of  neuritis  must  be  directed  Pin^t  of  all  against  the 
lesion  which  forms  the  ba^is  of  it.  Local  treatmt^nt,  in  addition  to  a 
suitable  regimen  of  the  eyes,  consists  in  the  abstraction  of  blood  at  the 
mastoid  process,  diaphoretic  measures,  and  in  the  administration  of 
absorbent  remedies,  such  as  iodide  of  potassium,  mercury,  etc. 


Simple  Ay^vfiwii«  of  the  opiir  nerve  in  mArkrd  liy  in<T»'n«eii  rrdnwm  of  the 
nerve  and  tiy  ttazini-sN  of  iu«  ouilinirs,  »o  that  it  cuDlmitts  Ijut  littU'  wirh  thi^  rvA 
fundus  Kiirrounding  it.  vrliich  »hows  a  radiBti.'  xtriation  correspond iog  to  th« 
cotinc  of  the  nerve  flhfrg  in  tlic  relina.  Tu  this  «re  uihU'd  diltti.-itioa  und  lortu- 
o«ty  of  the  retiniil  vessel«.  Hyperipmi«  of  the  rrtina  U  n  fffqupiit  occurrence. 
It  U  not  only  ii  CDiistant  accompiinimeiit  of  all  iiiflaniinatinm  of  (ho  retin«  ind 
chorioid,  but  is  found  in  conui'dion  with  violent  inflainnuitiuns  of  th«  nntcrior 
division  of  the  e_vi> — p.  jr..  in  irido  eyelitis. 

If  an  ifiDninnintLOti  of  the  relitiii  !:<  n!M>rinted  with  pretty  marked  involve- 
ment of  the  oplic  neire.  or  if,  ronvcrsoly,  »n  iiiflamro«tir>n  of  the  optic  papilla 
had  extended  »o  u  (o  occupy  ijulte  a  lnr};c  nren  uf  the  retina,  the  pioture  of 
nauro^rttinitU  r>r  pnpillu-retinitin  in  produred.  Ahnoftt  all  forois  ofrvliiiitls  oa 
well  OS  «f  neuritis  which  have  been  dcwrrihod  in  the  forejp)iDg  pngcH  may  ap- 
pear under  the  forui  of  neuro-retiiiitiK.  In  connection  with  tumor»  of  the  bnin, 
n  ■[•eeinl  fori»  of  neuro-retinili»  nreiim.  the  peculi»riiy  of  which  consist«  in  the 
fact  that  together  with  the  n|ipeamiire<>  in  the  optir  )Mpilla  minute  Rpbuihcfi  of 
eilven,-  h»ler  are  visible  in  the  rei;ion  of  (he  macula  lutea,  »o  that  a  picture 
resccabline  that  of  retmitis  albumiaurira  w  produced. 
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Von  Gnirfp  wäb  tlip  Ön*!  t«  ilietingiiUh  ttif  inflnmmuliDns  of  the  ojitic  nerre 
äMvmjMNyin^  ilittatetny'  Iht  hmln  inlii  the  nH?iiriti»  of  ^■iigorjienipnt  nr<l  dr^ccDd- 
ing  nouriti*.  Tli»?  tüffcrpiici-«  lictwpcu  ihr  two  arc  mainly  differencrfl  with 
ivgard  to  t\\e  swt>l)in^  of  the  ojilic  nerve  and  to  the  tramniuaion  of  the  inflam- 
malion  to  the  ftdj&ccnt  retina.  The  degree  nf  Kwelliog  of  the  nerve  can  be 
judftei)  of  fmiu  (hi*  uay  in  which  Ihb  vet«;els  bend  ns  they  pasH  over  thL>  rdgej 
of  the  {wpUla  to  d«4C«ud  iipou  the  retina;  kIho  from  the  parHlluctic  difipljice-> 
loent  thiit  the  [Mpilhi  »hows  with  rcferenre  to  the  rctinu  in  i'X  am  inn  lions  niiido 
with  thu  iiivcrti'd  inia^i;.  In  t)ie  erect  iins}^  thv  «le^ree  ti)  »hie)i  the  fui]>illa 
project»  can  l»e  calculnttd  from  thf  difference  in  refmctioii  briween  it  and  the 
retina  (bcc  pUfr»'  25},  In  rh*it;i-(i  tli^k  [lie  swellinjf  W  wi  com-ideniWe  that  the 
vpsM>h  appear  kliitcpd  or  actiirilly  interrupted  at  the  Iwrder  of  the  papilla.  The 
m^^rgtiuivut  furtheroiorc,  if  great,  tuauife^t«  itself  in  the  frt'ijuently  eoormuus 
dtfflcntion  of  the  retiiinl  vein».  On  the  other  hiiod.  the  titwiic  changes  are 
limited  pretty  nharply  to  the  ]ia]tillii  it^-cif.  In  neiiritin  detieerdenH  the  KnfUing 
of  the  papilla  is  »lijiht;  there  ia  no  dlstiuci  Lending  of  the  vessel»  at  the  bor- 
der of  the  papilla,  and  freiiucinlly  the  difference  of  k-vel  tan  bi'  demrnstnitpd 
otily  tliruu^'h  the  dillerenee  in  rcfrticlion  ftliown  to  he  pret'eut  by  exiniinatiou 
with  the  ereet  imng*^-.  On  the  other  hand,  the  exudation  ninde  patent  by  the 
cloudint'sM  and  disculonttioQ  of  the  di«k  licL-omes  a  pHtmimnl  ft-sture.  More- 
over, the  exudation  extend«  beyond  tlie  ed^e  of  the  di^k  into  the  adjacent 
retina,  to  thni  the  disk  appear«  enlarged  :  fntjnently  the  picture  of  neuro* 
retinitis  isprodurred,  In  spite  of  thei>c  di»ktinctinns  the  two  forniKof  Deiiritia  aro 
not  Ko  widely  eeparatod  na  theory  demands,  eioic  numcroua  transition  forma 
occur  l>€tweea  choked  disk  and  descending  neuritis.  For  thi»  rcaeon.  and  also) 
on  the  btth-iH  of  »imtomiral  invcHtigalion»,  (he  purely  meehntiiral  QXplanalion  of 
choked  dink.  *ueh  «s  the  theory  of  Sehmidt-Manz  nffordt.  Ijjis  heen  rrjieatcdly 
questioned,  and  other  hyjMilhOM!»  have  been  propounded  to  account  for  ita 
development.  In  rralily,  the  fac^  apprnrH  to  he  that  a  pn>rewi  of  engorgement 
doe«  actually  ]ilay  the  tiio«!  im|H>rtant  part  in  the  prtidueliun  of  rongestiTa 
neuritis,  but  that  inanmrnatory  pioceiuies  in  the  trunk  and  in  the  nbcath»  of  the 
optic  nen'e  likewlte  participate  in  its  production. 

The  disease»  of  the  brain  wliith  are  compliflited  with  optic  neuritis  ar» 
partly  fwal,  partly  diffuBc  affections.  Among  the  former,  it  u  »bo\'e  all  th«l 
tuaufra  of  Ute  hniin  which  result  in  neurltii^  UKuntly  under  the  form  of  choked 
dink.  Nciirltid  In  thin  ca«e  ia  »o  frequent — it  in  raid  to  l>e  wnnting  in  only  ten 
pw  cent,  according  to  others  in  twenty  to  thirty  per  cent  of  cerebral  titmors — 
that  it  furiUH  one  of  their  moHt  im[>nrtnnt  »ymploms.  This  symplom  is  the  more 
deMrving  of  consideration  inasmuch  as  a  ei-rcbral  tumor  may  often  run  its 
coiirae  for  a  long  time  without  pn)during  any  other  positive  nymptoma — c.  g., 
it  may  sirapiy  «msti  hi'adiiehe,  or  evi-n  thio  may  be  wariting.  A<y>rf/iugly,  in 
entrp  CUM  in  tf^icA  thtre  it  a  tvtpitioa  of  the  rrittmff  qf  a  etrrimil  iijftrtion,  the 
jtintitu  of  the  eye  $houtii  hf  r.tan>iHfi  ictlk  tHe  ap/it/ialmtMwpf.  Thii»  le  the  more 
neoeesiuy,  ainoe  choked  tlirik  itometimefi  fnilti  to  manifest  ilfclf  by  any  disturb- 
•BOO  of  the  vision.  Thi»  i»  exphiined  by  a^t^uming  that  in  choked  di^k — 
in  the  beginning,  at  leoflt — there  i*  «imply  a  state  of  oxlema.  The  di»iurI>aoc« 
of  viaion  i»  ueeordingly  produced  hy  comprenfiion  of  the  nerre  flbcra  due  to  the 
oedemntoua  awelUng.  The  degree  of  this  comprossiun,  however,  can  not  by  any 
neatia  l>e  determined  fpim  the  ophthalmoAcopic  appearance,  «o  that  normal  _ 
right  may  tie  jiivscnt  alon^^  with  a  neiiritli  which  with  the  ophthalmoscope  aj 
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pear*  very  pronouucttl.  In  inanv  of  thuHC  cnsf»  the  blindnew  (lo«s  not  coioe  od 
till  l&t«r.  sonietitUL-i^  atyt  till  tliv  advent  of  neuritic  Atrophy. 

Neilhrr  the  Bize  nor  the  Hituiitinn  nf  the  new  ^»wth  is  nf  imiwrtanre  in 
Uvti^nuinin^  the  developnivnt  of  a  choked  dUk.  Choked  disk  has  bf-en  i^ren 
with  ttimont  which  ncarctlv  ivachrd  th^  ^i/rof  ntKnlniit  :  ut  other  time«!  nrtirilii« 
i»  ahttent,  ulthoii^  the  inmnrHare  vtry  Iiirge.  Similiirly,  iii-uritts  u  fouml  iNiih 
with  luinord  which  lie  in  tbt?  ueij^hborhoud  of  th«  optic  trActs  and  with  thimf 
which  nrc  far  removed  from  ihcm— «.  g.,  in  the  cciuiwlhim.  Mort-uver.  with 
tiittiursof  the  bruin  iht're  may  owiir  not  only  Brnorgcmcnt  neuritis,  but  ilso 
(leaci'ncliiijf  neuritis  and  Himp](>  alrophy  of  (he  optic  nrrve.  t)e*c<^mlinf;  neu* 
riii»  tAken  pincc  when  the  tumor  eseitt^:«,  in  its  imnifdmlu  neighlmrhood,  an 
iofljuumiilüm  which  i»  tni;iMiiilt(.'<l  to  the  optic  ntrve.  Simple  strophy  iiiuy  l*e 
produced  becau«  the  tumor  exert»  a  dirt*«  prcsaurc  upon  the  chiasm  or  x\w 
optic  trtict.«,  nnd  tliuit  rjiii<u>a  their  rffucnnicnt.  A»  ekninplc  of  this  la  fuminhed 
by  Lhi.-  inlvrtfHtiii>;  caHc»  uf  tuoi'tr  of  the  hypophysis,  which,  by  prt'xsiiig  u]>uii  tiie 
chift!)!»  cauflc»  atrophy  of  the  optic  nerves  with  temporal  hemtopia,  and  at  the 
(itt«i<r  time  (five«  ri«c  to  the  oninplex  of  i«yniptoiiiH  of  wrcitnffi«!y.  In  other  ctuMn* 
an  nccumuluttou  of  fluid  tukm  pincu  in  thf>  third  venlrick-  in  mDHi-tjuenci'  uf 
the  tumor,  so  that  the  greatly  dtätcDdcd  anterior  inferior  extremity  of  the  ven- 
tricle presses  u|»on  llic  chiuira.  In  this  wiiy  uniaurosis  develops  willi  cerebral 
tiinionn,  either  without  any  o]>htt)almoi*oopic  evidence  at  all  or  under  the  gui«e 
of  a  primnry  Atro|>hy. 

AuKin^  the  local  BiTcctions  uf  the  liniiu  wliuh  may.  although  but  ran-Iy, 
cause  iieiiriti»  must  lie  enumerated  ftici  of  softening,  alwresses,  thrnmboMti  of 
the  siDuaea,  ancurifimit,  apoplexies,  and  ey*tB  (among  these  cy^ticereus  and  vchi- 
oococcua  cyütA}.  Among  the  dllTuee  alTectionK,  disBcrainated  flcleroeiü,  »cute 
and  chronic  meningitis^  and  hydrocephalus  give  rim.*  tu  neuritis.  The  two 
ftflectiotu  laft  named,  tngclher  uith  lulHTcleit  of  the  bratn,  are  the  mo«t  frr* 
qucnt  canw  of  ncuritttt  in  children.  Frequently  such  children  arc  not  brought 
to  the  ocutiiit  until  liitt^r  in  3ife,  when  he  finds  a  neuritic  atrophy  an  the  cnune  of 
iht'  blindness,  and  can  determine  from  the  hietorrof  the  caw  that  a  severe  cere- 
bml  atTeciion  hnn  preceded  it.  Thii«  form  of  blindiietvi  is  incurable.  Not  to  l>e 
confounded  with  it  are  tlioRe  rare  cases  in  which  children  hecoiue  blind  without 
tCDown  OAUw  and  without  any  ophthalmoscopic  change  in  the  fuoclits.  This 
variety  of  bltndneK<i,  the  ctiase  of  which  is  nf  prewmt  unknown,  uometinies  gets 
well  iNettleship).  äuiue  CttM.*»  uf  netiritit«  dut>  to  hydrucepliatu»  uie  known  lo 
which  a  continual  drop])ing  of  fluid  (cerebro-^pinal  fluid)  takes  pliice  fmm  the 
nuw.  Neiiritis  tilwi  occur«  sometimes  in  mnlfnrmation!*  of  the  skull  (particultirly 
tho  kiud  known  as  |H-uked  aktill — "Thurmsrhfldid")  and  injuriea  of  the  ^ull 
(ei»]>eci;illy  fraoturfi  of  the  ba»e.  with  coUBeipieiit  meuiugitii*). 

Neuritis  ha«  alj»o  been  olwerved  as  a  nn  compliaitiun  iu  spinal  diseafw», 
ptrticuliuly  in  aculc  mjelitia,  in  tetany,  and  in  multiple  neuriti.>(. 

The  optic  nerve  reacts  in  a  most  setiidtive  way  to  äi$turbanee»  <^  nvtriticn  of 
the  general  organixm.  Among  such  diätu^bHn(^«  must  he  classed  above  all  ilie 
infectiout  dinvaAeM;  itn)^  neuritis  uccun',  although  nirvly,  Jn  the  acute  exanthe- 
mata (meatlee,  (imall|>ox.  scarlet  fever),  and  also  in  typhus,  diphtheria,  pneu- 
monia, iufluenxa,  and  whooping  cough.  Among  chronic  diRea.tcf«  that  are  to  1h> 
placed  iu  thv  same  category  are  alhiiminuria,  diabcttfi,  ncnifulonis,  and  auit>iniik. 
In  the  female  »ex  there  is  sometimei»  a  connection  between  rhe  oeuriti»  and  ihc 
genital  ayfttom,  io  that  neuritia  »ota  in  almultaneuusly  with  disturbanrot  of 
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menstruation,  with  pre;;tivicy,  or  with  lactation.  Tlicse  raaes  uminlly  g^v^  a 
good  prifi^uais.  evuii  w1i«d  tlit'j  ^L  to  tbc  poiut  ot  produciiig  cumpletu  blind* 
D4MS  for  the  time  being. 

Of  poiiitming  in  the  iiarrowrr  aense  of  the  ti?rni,  there  nhould  be  mentioned 
besides  lviui>|>i>isuuiug,  ttiiot  pruducud  bv  alcohol  luid  iodofumi.  Moreover,  a 
few  ciue«  of  neuritis  hare  been  kiinirn  that  have  undoubtedly  dcvelo|>ed  in  cdd- 
8ei|Uence  of  great  chilling  of  t)ic  bndy.  Lattlly,  (here  )<lioiild  be  lueittiuncd  in 
this  connection  tho  cfu«es  of  neurttib  and  «trupliy  of  thu  ujitic  Derve  ttiai  imve 
been  produced  by  a  stroke  of  lightning. 

(Ä)  lietrobulMr  Xtun'tis. 

102.  Retrobulbar  neuritis  i»  located  in  the  orbital  Jivision  of  the 
optic  Dorre.  HQiice,  upon  ophtbulmoscopic  exaini tuition,  we  find  in 
tlie  papilla  either  no  chun^es  &t  all  or  changes  that  are  ineignißcant 
and  not  cliamcterißtic ;  but  lalor,  after  the  diftcaso  has  £ubsid<:!d,  the 
signs  of  atrophy  freqiicntly  make  their  appearance  there.  ThLa  is  the 
case  when  destruction  of  the  ßbers  of  the  optic  nerve  has  taken  place 
within  the  region  occupied  by  the  focus  of  inflammation.  The  periph- 
eral portiona  of  tlie  divided  fibers  then  undergo  an  atrophy,  which  is 
slowly  transmitted  to  the  papilla,  whore  it  becomes  risible  with  the 
ophthahnosoope  (descending  atrophy).  Owing  to  the  absence  of  dis- 
tinct oplitlialmoscapic  changes  in  the  recent  cases,  the  diagnosis  of 
retrobulliar  neuritis  must  be  made  from  the  other  symptoms,  and 
mainly,  in  fact,  from  the  way  in  which  the  vision  is  afTectcd.  In  a  few 
cases  the  disturbance  of  vision  nmy  increase  to  the  point  of  completa 
blindness,  but  in  most  cases  is  confined  to  the  central  portions  of  the 
visual  lielil  which  are  suppjieil  by  the  pupillo-macnlar  bundle.  There 
is,  therefure,  a  central  scotoma  in  the  liutil  of  vision. 

Retrobulbar  neuritis  is  either  acute  or  chronic  in  its  development 
The  chronic  cases  ueiially  dftjwjd  upon  chronic  poisoning,  particularlw 
that  produced   by  tobacco  (t'>bacco   amblyopia).      In  general,  retrc 
bulbar  neuritis  affords  a  good  prognosig,  since  in  cases  which  are  not 
too  far  advanced  the  sight  can  be  brought  back  again  to  the  normal. 

The  amtf  form  of  retrobulb»r  nriuitiH  is  chnractnrized  by  the  suddrnnem 
with  which  the  dinturbance  of  vuioQ  develop».  In  the  severe  case»  Ihi«  failure 
of  slfiht  may  nttitin  «uch  a  defjTeo  within  u,  few  day«  that  all  iterceptlon  of  light 
ia  aboliHlicd.  Externnlly,  the  dhicasitl  (>ye  looks  normul;  at  minit  the  pupil  la 
dilated.  The  ophthalmo^ope,  too.  shows  ecnrcely  anything  bcfidoa  some  dis- 
lentiun  of  the  retinal  vc-wct-i.*  These  syinpioiii»  an-  often  oct^mjianied  by  vio- 
lent heiidaehe  or  by  dull  pain  in  th«  orbit,  the  latter  Jx^nj;  a^rgnvvated  if  the 
patient  moves  hi)«  eye  or  if  the  att«rapt  u  made  to  push  it  bock  in  the  orbit. 
Boinetlme.'i  both  eyes  aie  attacked  by  this  diaeaiw  at  the  name  time. 


*  Somclifnes.  on  Ibe  eonlnry.  ischiemta  of  the  retina  is  pri'wnt  «hen  the  oen- 
tral  vessels  arc  BulijeetoU  to  cotupreaBiDn  io  the  iuQaucd  portion  of  the  optic  lun 
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The  diMise  usually  gov»  on  to  a  coinpU'U*  or  partial  cure.  In  the  flnt  case 
the  si^ht  tiecom^  normal  sgnin,  in  the  wcunO  c-aw  a  cvntrai  anottiRia  i^iierally 
rvmuiim.  A  pretty  long  time  (one  or  more  moiulix)  i»  reijuireit  for  the  )>rocvu 
of  hcsliD);.  In  ft  few  cases,  howt'vur,  tlw  mt«!  blhulniixK  renmiuK  [Hrmiancnt,  »o 
that  it  lit  iinp(»uul)le  to  »tsto  the  piognu*üt  with  cortBiDty  ftt  ttie  be){inning  of  ilio 
disease. 

The  mOAt  frequent  cauw  of  neute  relroliulbar  neuritis  is  great  chilling  of  the 
bo«ly.  Ueoc«  a  violent  corju  iaaoinetim««  found  eitlier  with  the  iicitritiitür  aa 
iu  procunor.  I  once  saw  it  result  from  eze««]Te  exertion  in  a  jroung  mnn  who, 
under  the  atimulua  of  n  bc-t,  had  covered  a  very  gn'iit  rlintnuce  upon  a  bicvclc 
ill  one  day;  ou  the  next  day  he  bud  a  biluteral  relrvbulLur  iicuriliü.  Further- 
more, acute  retrobulbar  neuritis,  like  papillitiH,  may  develop  as  a  reHult  of  acule 
infectious  dixeasoa,  poianiiiiig,  and  other  di'^turbane^-fi  of  nutrilion.  The  heredi- 
tary form  of  nuuritis  may  also  appear  under  tlic  guiso  of  ucule  ri'trolmlhar  neu- 
rilia.  The  treatment  of  the  diwase  is  that  of  ncurili«  in  geni-ral.  In  the  arute 
stage  energetic  diaphoresis  prove«  parlk-ularly  efficient. 

Chrvnie  retrobulbar  aeuntii  haa  as  it»  typical  representative  tobnrcu  am- 
blyopia (amblyopia  nicotinica),  which  originates  in  chronic  poisoning  by  nico- 
tine. It  was  first  described  by  Arit  sr  relinitiH  riyrialopicfi,  brcnuse  the  «yinptom 
of  uyctnlopia  was  the  one  that  struck  his  attention  must  forcibly. 

Tvbaffv  amblyopia  makes  itself  evident  only  by  the  dinlurbance  of  virion, 
and  thiä  seta  in  so  gniduuUy  that  the  piitiemts  are  for  the  most  |>art  unable  to 
tell  exactly  when  it  begioa.  At  6rBt  niediunt-sized  print  can  still  lie  read,  after- 
ward the  reading  of  ordinary  print  Ixroomes  imposxible.  The  reduction  iu  the 
TiHUa)  acuity  ix  almoi«t  alwayii  the  name  in  l>oth  eye« — a  fact  which  duttinguUhea 
thiH  from  other  intraocular  affei>Cionit,  Mich  as  cataract,  ehorioidllis,  atrophy  of 
the  optic  nerve,  etc.,  in  which  the  two  eyes  arc  usually  attc-ctt^d  to  a  different 
degree. 

The  aytnptom  of  nyctalopia  ]•<  parti cutnrly  etianieteriiitie.  T1it>  jmlient  de- 
clares that  he  sees  much  Ix'tter  in  the  evening  than  in  the  daylitne:  indeed,  in 
recent  ca»ea  he  often  imagines  that  in  the  evening  be  still  sees  as  well  as  he  used 
to  do,  and  that  it  in  only  in  the  daytimi-  that  he  has  a  tmulilcnonie  eloud  that 
daisies  his  sight.  Objective  examination  shows  that  really  iu  most  easett  no  ob- 
Mrrablt  improvement  taken  plaec  when  the  illuuiinntion  iu  reduced;  but  the  an- 
noying itcnao  of  duzxliug  is  done  away  with,  no  thiit  the  pntieni  tjelieves  ihni  he 
M-es  belter.  In  some  cn.'^i,  however,  I  hare  been  able  to  make  out  a  real  im- 
provement iu  the  fight  u)H)ti  diminishing  the  illumination.  One  of  thew  |»nonta 
read  Dncr  print  and  read  it  better  when  he  put  ou  daik  gmy  goggles  ihati  he 
eould  do  with  the  naked  eye.  Another  patient,  a  coachman,  could  stiU  recog- 
nize iu  the  evening  the  numWn»  of  the  houtN^s  to  which  he  had  to  go,  while  in 
the  daytime  he  no  longer  was  able  to  do  it. 

Many  patienta  ah»  dedani  that  tliey  ran  not  recognize  red  colors.  particD- 
Urly  of  small  objects,  as  well  a«  they  UAcd  to  do.  Tlicir  aci^uatntancem  they  and, 
look  ill  lKi*au#e  their  cheeks  appear  to  them  to  Ih-  of  a  waxen  yellow. 

Objective  examination  !<how»  but  »light  ophthalmoscopic  cbangH.  Id  re- 
cent CJues  the  pnpilla  i»  usually  somewhat  hyprnemir;  in  the  older  caaea,  on 
the  contrary',  it  has  grown  paler  in  it«  temjioral  half.  But  llH'se  changes  ant 
often  »o  little  proooanced  that  one  may  »ay  that  the  result  of  examimition  i« 
negattTc.  Examination  of  the  riMon  shows  a  mixlcrate  diminution  of  the  visiisl 
acuity,  which  has  ita  cause  in  a  eeutnd  scututua.    Tliiit  &cotuiua  forma  a  Iiori- 


490 


MäRASE»  OF  THE  ETK. 


rvUaäkof 


taä 


At  am 


>  tbc  biiiMi « 

lag,  IkocfoRi»  to  Ihe  ■iiii  »III  |«|iilliij  mgiim  of  the  retitu  i  Kifr.  1SB>. 

tbccc  i*  stai|il]r  a  oolor 
No  gap  U  fooiid  in  the  field  of  ▼»- 
ino  if  it  n  tnted  h%  moana  tif  a 
wMu  object:  but  a  red  or  girtv 
nutfk  UDdergDO  a  cfaan^  of  color 
ID  the  R0on  of  the  Kotooia.  It  ap- 
prars  lew  htgbly  oolond  tb«B  ia  the 
oih<Y  povtiooB  of  tbe  field  of  viuoo, 
uid  later  on  appeaia  perfivtl;  coU 
txiet*.  Later  Mill,  tbe  mark  dinp- 
pron  altogelher  from  riew  fo 
porticD  of  tite  riiual  field  ;  tbe 
toma  hax  DOW  bei-orae  abaotas« 
pa^  $S|,  aod  tbe  vvioa  has 
redoced  to  the  lowwc  point 
caa  reach  in  tb»  diaaiie.  Th«  ool- 
er  limite  of  tbe  visual  fiHd  nlwajn 
remaiii  oormal,  aod  oOBfUt^te  Uliod- 
oeaa  i»  therefore  not  to  be  appre- 
beodcd.  tHit  direct  vi^un  is  de- 
Btrojed,  aad  with  it  the  «bility  to 
carrj  oo  aaj  Soe  work.  Owia^  to 
the  climoir  cuttrw  of  thir  diiiriir,  U 
takes  a  tcriea  of  BUUth»>  fur  (be 
sight  to  be  rcflueed  as  low  as  this;  and,  rooieowr.  thia  extreme  leductiuo  d< 
Qol  occur  ID  every  owe. 

The-  cause  of  tobacco  amblyopia  is  tbe  esceadT«  vm  ot  lofaanxi,  wbetber  j 
EDiflking  »r  chewing.  Ttic  diseaoa  is  bence  found  almoet  cxdusirrlT  in  tbe 
aex,  and  in  thiMn  not  ^Dcnlly  DDtil  middle  life.  It  would  Ihtu  upprar  as  il 
naistaocc  to  oiootiitc  dimfnUhcs  with  agv.  Thf  quantitT  of  tolMcco  which  j» 
aufRcienl  U)  bring  on  a  tobanx)  amblyopia  varies  acoordiag  to  tbe  nwcrptibilitj 
of  th«  individual,  in  many  c**tf.  comparativdy  nnati  amooiits  of  tobacco  Mif- 
flcing  for  thix  purpose.  The  cheap  varieties,  which  are  usaaltr  richer  Id  dico- 
tine,  and  ulso  muist  lobmtco,  anr  lu'irt*  dan^nnjs  than  the  better,  dry  qualitiea, 
Tbe  abuse  of  spirituoua  bevenigee,  wbicti.  to  be  sure,  is  ver;  usual  with  ^reml 
smokers,  fsvon  the  development  of  tobacco  amblyopia;  but  the  ambljopiaj 
occurB  in  smokers  who  abetain  altogether  from  alcoholic  drinks. 

Treatment  contista.  above  alt.  in  ab94it)cnce  from  tobacco,  and  it  is  prol 
that  in  light  cases  this  alone  is  sufflcicot  to  effect  a  ctirc.     To  accelerate  the  curr 
we  cmplay  iodide  of  pota.<<i<ium  internally  or  hypodermic  injertinn«  of  strychnlaH 
or  pilocarpine.     In  nddition,  ne  pre^^ribe  a  suitable  icf^mvu  (or  the  eyos.      R^| 
ceat  caK«  in  which  middle  »iunl  print  can  -ittll  be  rend,  and  in  which  the  KO- 
tonta  has  not  yet  become  at>soliite,  afford  a  good  prognosn,  since  a  perfect  cuni 
is  usually  obt»in<Kl,  although  one  t<t  two  month«  are  required  for  it.     bj  older 
eaaea,  io  which  even  quite  large  print  can  no  longer  be  read  and  the  acotoiuft 
absolate,  acimiplvte  cure  i»  for  the  most  part  impo*eible. 

Other  toxic  agents  may,  like  nicotine,  lead  to  retrobulbar  neuritis  throng 
process  of  chronic  poisoning,  aod  thai,  too,  with  sj-mptoms  which  ore  tbe 


Fw   m  -FtKLB  or  Vmoei  or  m  Larr  Xr«  Or 
A  Max  arrruuiMi  raoH  Tcnuodo  AMmjnru. 

Th«  rlHMl  aplil  wbrn  toMrd  >ah  ■  irhllr  lAiMt 
lahow-B  bf-  the  portti»  krft  wbn«  In  tbc  Acur«> 
ta  nonaal.  iTbpn.  )uivi-v*t.  the  nimtHBtkn 
k  made  with  »  mi  >->bjn^.  a  --ratral  wvitii«n« 
If  (uaad  haTin«  ut  rxt^-nl  rv|ion-n(inl  t><  ihe 
Hadad  an«  irhieh  (ornw  mi  imwotar  ovsL 
Ito  HaaJI  bbkclt  drcle  eomiifted  la  iMsarM 
Rfrcama  JlarMte'^  Wod  ipoL 
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M  thosp  of  tohnrco  mndlyopin,  or  wliich  are  vtrv  niuiilar.  The  inort  ]m)miiir*nl 
Mgvat  \u  thin  cntrgory  U  alcohol.  BesiHcs,  I  once  titratf-r)  s  pationl  who  from 
his  jouth  ii|)  hntt  luiiuked  MmiininJum  Uiivpf«  iu  ^rcnl  ((iianlitit-H  on  ai-cuuiit  of 
Mtlimatic  attack»,  and  who  frora  thU  <«Li«e  bad  aci|iiirfd  txx  unblyupU  with  ■ 
centnl  color  M.-otoma  (the  man  wiui  tifitlicr  m  smoker  of  tobacco  aor  ■  drinker). 
Lustly.  in  tliia  coniivctiou  luiiKt  hIho  btr  uieulioiit-d  vaea  of  chronic  poisoning 
li,v  lead,  nrseaic,  disulphide  of  carbon  (in  cjioutchotic  factorim),  dinilro-bva- 
xcnt'(in  roburitc  fnctorieji),  *xtnM"t  of  male  h'm.  chloral,  iodoform,  iodide»,  sul- 
phides,  and  Dthcr  itoisona,  tmd  nUo  [HiiiKJuiiig  by  dtabclcs  (one  of  the  moKt 
fn:()uenl  cau^ch): 

Wf  arc  indebted  for  th*.-  first  amtnrairal  disoovcrir«  in  rcf^rd  to  chronic 
n-trnbiillHir  nruriliü  to  Sivmt'lMihn,  who  found  an  iiiU-n<[iliitl  m-iiritiv  in  thut 
portion  of  the  Iniuk  of  Ihn  optic  nerve  which  Iim  within  tli«  optic  canal.  'ITic 
inflamroation  wiu  limited  to  the  libera  of  the  pnpillo-tnarular  bundle,  whose 
üiluntion  and  cmirs«  within  the  optic  Q«'r\'c  it  wiu  Ihtu  puiuibic  to  dt^tcrmine. 

Strtchnine. — This  was  Bret  reconim«idcd  by  Nagfl  for  thi*  Irt-nttitL-nt  uf 
Irsinns  of  the  optic  nerve  It  exert»  an  ctcitnnt  action  upon  the  optic  nerve,  ao 
that  irvvn  in  normal  eyvs  it  ijrodiuit)  a  »^li;,'lit,  nlttic)U|L;h  not  perman{^nt,  inrrea»c 
in  the  visual  acuity  and  enlar^'ment  of  the  fii-ld  of  vision  )Hipi)cl).  Fur  thrm- 
pcutic  pnrjMwi'«,  a  one-half- pcr-ccui  noliition,  of  which  a  quantity  equal  to  one 
half  or  the  whole  of  the  coutenta  of  a  Hrnvax  »yringc — i.  c. ,  ea  much  ei  5  mffr. 
I  —  1^  gr»iaj  of  strychnine  i»er  dom? — iit  injected  once  a  day  beueatli  the  skin  of 
tin  teni|)Ie.  It  actü  best  in  disturbance«  of  riaion  unattended  by  changcti  vini- 
Ihle  with  the  ophthnlmoi9co|)e,  eopi'ciaUy  in  hyiitericul  and  oeura»thenic  forma, 
which,  however,  generally  alTonl  a  good  piogoo!'!»  unyway.  In  Herioiia  leninnn 
of  the  optic  Dcrve.  as  in  profjressive  atrophy,  we  often  obtain  with  it  an  im- 
provement in  the  Bight  and  eHperially  au  enlarjjemeut  of  the  lield  of  viaion;  but 
lliesv  changes  are  commonly  not  pcnnnnciit. 


II.  Atropiit  op  ms  Oitic  Nebvh. 

103.  Atrophy  of  the  optic  nervo  develop«  either  ns  a  primary  affec- 
tion or  »«  secondary  to  au  at)U>c«Ucnt  iuflammation-  Wc  accordiugly 
distinguish  between  simple  and  inSunituatory  atrophy. 

(a)  Simph  (primary  or  genuine  or  non-inHnmniatory)  atrophy  ia 
distingulshwi  by  the  pupilla  becoming  pak-r,  and  at  length  perfeclly 
wliite  or  bliiiKb-»-})ite,  ami  alito  becoming  sharply  defined  and  slightly 
excavated  (atrnphit:  excavation ;  see  page  3tj5) ;  the  gray  dote  of  the 
lamina  cribroaa  are  visible  more  distiuctly,  and  over  n  larger  area;  the 
more  minute  hlo€d-Te$ttel8  of  the  papilla  it«elf  have  diünp}ieared,  while 
the  retinal  vessi-la  are  not  markedly  altered  (in  contradistitietion  to  in- 
flammatory ntropby,  in  which  the  latter  are  narrowed,  too).  As  tho 
atrophy  increatteii,  tho  ftight  is  rednced  until  there  is  complete  blindness. 
The  cauaen  of  simple  atrophy  of  the  optie  nerve  are:  1.  Spinal  afTec 
tiona,  particularly  tabes  dorsalis,  which  is  by  far  the  most  Ireqiient 
cause  of  the  »simple  form  of  optic-norve  atrophy.  This  atrophy  Dsiially 
develops  iu  the  iuitiul  stage  of  tabes  at  alimevhen  the  ataxieHvmptoms 
are  slight  ur  absent,  and  llie  diagnosis  uf  tabes  is  not  yet  readily  made. 
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U  IS  tlicrnforo  a  fact  of  great  value  to  us  that  ve  know-  Iw-o  otiicr 
symptoms,  wliich,  mort'over,  usually  make  tlieir  appcarmice  vlt)-  early. 
One  of  tlicsesjmpujms  regards  ilie  pupil,  wliit-h  no  longer  reacts  lo  lipht 
( Argyll- Kobertfou  pupil,  pu^e  281),  and  iä  geDerally  aleo  greatly  con- 
tmctcd  (spinul  mioais»  page  333).    Tlie  oilier  symptom,  discovered  by 
Wcutptial.  IS  the  obsenco  of  the  imtellur  reflex.     Spinal  atrophy  of  the 
optic  nervo  always  affocta  both  eyea,  altliüugh  not  necessarily  both  at 
tho  same  tinio.     It  advanecä  elowly  but  siiruly  until  there  is  completo 
blindness,  and    hence   had   rightly    earned    tho   nitme   of   progreaeire 
atrophy,    'i.  Among  afTeccions  of  the  brain,  diüeeminated  scleroeis  and 
progresi'iveparalysiaof  theiuaanoarecompliented  with  atroi>hy.     More- 
over, tumor»  or  other  focal  affections  may  induce  simple  atropliy  of  the 
Optio  nerve  by  compressing  the  nerve  itself  or  it«  continuation  witbiu 
theekiill.     In  this  case  tho  atrophy  la  propagated  gradually  from  the 
site  of  the  break  in  the  line  of  cnndiictton  down  Ut  the  iiilm-oculur  ex- 
tremity {descending  atiophy).    3.  The  break  in  theliue  of  conduction 
may  aldo  evidently  be  locüied  nearer  the  periphery— i.  e.,  in  the  orbit 
where  the  optic  nerve  may  bo  thrown  iiilo  a  state  of  atr^tphy  through 
iiitlaniniation  or  injury  or  as  a  result  of  compression  by  tumors. 

(i)  lußnmmatory  ritrophy  of  ihe  nerve  is  the  form  which  occurs  as 
the  fiual  resnll  of  aneiirith  or  a  ret)iiiliR(neurtt)c  or  reUnitic  atrophy). 
Inflammatory  atrophy  la  lÜHiinct  frnni  the  simple  viiriely  in  its  oplithiiU 
mo8coplc  features  as  well  a«  ita  origin,  because  in  it  the  ]tapitla  is  trav- 
ersed by  eonnectire  tissue  furinf-d  by  an  organization  of  the  exntlait*. 
Ill  »euritie  atrophy  tlie  papilla  is  at  tirat  of  grayi^h-wbhe  color,  and  its 
margins  are  slightly  htizy  ;  the  veins  are  \-ery  distended  and  tortnona. 
AfU'rwanl  the  papilla  becomes  of  a  pure  white  or  bluish-white,  but  wo 
ilo  nut  see  the  Iriminu  cribrosa  expoiied  to  view,  as  in  simple  atrophy. 
The  papilla  is  now  sharply  defined,  but  is  often  smallcr  than  normal, 
and  irregular,  as  tliough  it  had  been  shninken ;  both  arteries  and  vein» 
are  contracted,  and  ai-o  frequently  inclosed  within  white  streaks.  There 
is  often  found  about  the  papilla  an  Irregular  dccolorization  of  the 
chorioid  immediately  adjoining  it.  In  retiniiic  atrophy  the  papilla 
looks  clouded  and  of  a  dirty  grayiah  red.  Its  outlines  are  faint,  and 
the  vessels  are  greatly  thinned,  and  often  have  entirely  disappeared 
(Fig.  IW). 

The  prognosis  of  atrophy  of  the  optic  nerve  is  in  general  unfavora- 
ble. Coses  of  simple  atrophy  for  the  most  part  lead  to  complete  blind- 
ness. Intiaminatory  atrophy  affords  a  somewlmt  lH>tter  proguoKis,  since 
the  amount  of  sight  which  the  neuritis  or  retinitis  has  left  is  usually 
permanently  preservrd.  Trraimmt  consists  primarily  in  the  manage- 
ineut  of  the  causal  diseaite.  For  the  lesion  of  tho  optic  nerve  itself 
potassinm  iodide,  mercurial.'»,  injections  of  strychnine,  and  the  constant 
current  applied  to  the  eye  itself,  are  employed  j  unfortunately,  however, 
with  but  slight  success. 
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The  dlslurbniipp  of  siRht  in  ntrophy  »Iwny«  ftfffct»  not  only  direct  Tisioo, 
Iiiit  nlüo  the  vimml  fiel«!,  wlutJi  is  fuimil  tu  bv  diminished.  i?ector-fthii|i«d 
di'fcvtsor  cooccntric  tuntrHction  of  the  visual  BcUl  are  the  motit  frenut-nt  furms 
uuiii-r  which  IImh  uccunt,  Colur  hliiiditL-iw  sIiki  ukU  in  t-arlf  :  first  for  ru'd  ind 
greeD.  and  \at<x  of  all  fur  blue,  which  culnr,  thervfore,  is  r«co|foized  tlkv  langCHt. 
B;  thiH  circiinit^tAnce  ntntphy  i»  ditt^tin^tmhcd  from  glaucotua  simplex,  which 
uxQi'tiDiiTs  ühowH  much  rfwiiiblacicv  to  it,  but  which  in  not  onUnnrily  M8ocUt«d 
with  color  hlindnetia  until  late  In  its  cour»«. 

Simple  «tniphy  in  found  mort  frt-quently  in  middle  life.  In  childrvD  it 
almost  niiver  ticcur«;  the  atropliy  of  childhood  is,  as  a  nile.  nuuritic.  Men  arc 
muri-  frequently  attacked  by  i^impk-  atrophy  tlian  women,  a  fact  which  iu  de- 
[wndcnt  upon  the  greater  priHlJspositioD  of  the  male  sex  to  gpioal  affections. 
In  old  peopiv  a  low  di'jjrce  of  uou-iafliimmatury  «trophy  uf  the  optic  nerve  iome- 
lime«  occur«,  cauned  by  ath«n>mntouti  di!*eiiHe  nf  the  internal  citmlid  or  of  tbe 
uplithalmtc  artery.  In  thia  cam  the  vcasi'U  by  the  presHure  they  cauae  induce  a 
[lartial  atruphy  uf  the  optic  nerve,  which  f<>r  a  certain  part  of  thtir  course  they 
dirvctly  wljoiu  (Bernbcimcr,  8&<^h,  Otto). 

l5Jt7RiBS  OP  THK  OPTic  Nkhvk. — Tliu"  Optic  nerve  may  be  injured  within 
the  orbit  by  meanii  of  {tt-netnttin^  foreiK»  iKxIieJi,  t>ub  nouud».  Khol  woundis 
etc  A«  ft  result  of  thi*  break  in  the  Hnc  of  the  tonduction,  tliDdnev«— ]>»rtial 
or  piimpk-le,  »ccuitliug  to  the  severity  of  the  lesion — in  present  immediate  ly 
after  Clio  injury.  With  tin»  then-  are  at  find  iki  ophtha Imofcopic  ehan)ri-)t  ihai 
cnn  be  dcmonitmtcd  in  the  opttc  papilla.  It  ia  tiot  until  Inter,  after  wetks 
IravL'  elajiiM^d,  wh(>n  the  de.>wi'mlinf;  atrophy  hux  trttvel<*ii  ilowii  fmm  the  «ile  of 
injury  to  the  «iptic  papilla,  that  the  latter  heromes  pal^r  and  presents  the  pic- 
ture of  Hiniph:  atrophy.  It  U  only  whi-u  the  optic  nerve  ba»  been  injured  no  far 
forward  that  the  central  vessels  are  nt  the  tuinio  timi*  divided  that  charttctcrliilic 
oplitbAliQOWopie  KVinplomj«  can  be  uiiide  out  at  once.  In  Mich  ca.'««)  there 
develoiw  immediately  after  the  injury  a  picture  aualopotM  to  that  nf  embolism 
of  the  central  Artery.  The  artcrie»  of  the  i«pill«  and  retina  are  bloodless,  and 
the  retina  soon  liccomes  clouded — a  Riffn  of  it»  dt-iith. 

Indirect  injuries  of  the  optic  nerve  occut  not  infrequently  in  consequence  of 
injuries  of  the  wkuU  by  the  impact  of  a  blunt  object  (a  blow  or  fall  upon  Ihe 
hi-sd.  etc).  In  such  cAsea  there  is  partial  ur  complete  blindne»^  asi>ociated 
with  the  syniptOMiH  of  a  severe  injury  of  the  skull  (the  «gns  of  coneuMion  of 
the  brain  or  of  fracture  of  the  l>ase  of  the  skull  i.  Such  blindnew  may  b«  imi- 
laleral  or  bilateral.  It  ha»  been  dr-moiiHtrateil  by  the  inve^ti^alions  of  Holder 
nod  Berlin  that  in  tbc-i^>  ca»ed  wc  arc  dealini?  with  iudireet  fractures  of  the 
walls,  [mrliruhirly  of  the  upper  wiill,  of  the  orbit,  which  fructurL'sare  continued 
into  the  optic  canal,  so  thtit  the  optic.-  ner^'e  in  the  bitter  i»  crushed  or  lacerated. 
Severn!  weeks  or  months  afterward  there  is  deveIo|>td  in  the  impilla  the  picture 
of  simple  atrnjJiy.     Tlioc  cnnrn  of  bliivdne«  lire  inrurablc. 

Ttmoita  ov  tue  Ojtw  Nertk. — The  optic  ner\'e  niiiy  be  afTertcd  with 
tnmor  fomiation.  cither  primarily  or  sroondarily.  The  Uiier  most  rr«]uently 
happens  throuQh  the  pmwtti  of  intra-oruhir  tumors,  such  as  sBrComa  of  the 
churioid  and  gliumii  of  the  retina.  Iwekward  alonn  the  optic  nerve.  Primary 
ttiniort  nf  the  optic  nerve  iire  rare.  They  comprine  flbroEnnla  ami  «irmmara 
with  viiHetiei'  (mysnptareoina,  paamimMtarcnm»,  ^liosarcnmn,  etc.)  of  the  latter, 
•priugjng  from  the  Interstitial  BUi^xirtiiig  tJMue  or  from  the  sheaths  of  tin  optic 


k 


4U 


DISEASES  OP  THE  EYE. 


norve;  some  case»  nf  dnclntheliomA  and  of  tuhcmil'OHH  new  growtim  are  ol^o 
kaoiTn.  I*urc  nouromuU,  ori^'iR&tio^^  from  the  bvtw  fibers,  htivc  ap  lo  the 
|)ii>!K>iit  time  not  bwn  ohstervcd  with  wrtaiiily  iti  the  o|ilir  ncn't-.  Primary 
tiiniura  of  the  u|»tic  ni-rvc  Ir-j^iu  jfitiHfmlly  iii  youth,  aud  gn.»»-  vcrj-  fclowly. 
They  cau-i«  a  form  of  exopbtlialraun,  which  i»  di«.(iDguishe<l  from  thm  Pccurriiig 
with  olhor  orbilnl  tiimoret  liy  the  ftirt  thnt  tht^  Intrml  (li.'iilaremi^tit  ih  rithi-r 
ontirt'ly  ubsL'tit  or  i&ut  all  cvi'iit»  inüij^iiißmiit.  The  niabiliiy  of  ihcoyvnMuaiiiH 
good  for  II  CLinijKirutivcly  long  time  ;  or  the  other  hiind — nml  thin  is  a  chsruc- 
teriotic  sign — lilindiic!»  »Hh  in  wry  early.  With  the  o|ihthaliii(iM-ii|ie  we  find  et 
änrt  neurili»  with  the  vcuuiu  euf{orK<.'meat  (lurtiruUirly  uiarktHl;  aftem'iinl 
aCropby.  Trentmeni  consists  in  extirpation  nf  tlic  tumor;  in  doing  which  we 
may,  under  ctTtiiin  ri«-ummanfi.-s,  leave  ihe  eye  in  it«  |jk>cü.  Kecurreiic««  after 
operaliun  un;  euiii{iiinit-ivi^ly  nue. 

AsAToMY  or  ACFEtTiüÄ«  UF  THE  Omic  Nkrve. — Infrtmmaiion  or  the  optic 
nerve  «tart^  from  it*>  connective -tisfiUK  jioriiouK— ihat  it.  fmm  the  nheatliH  »nd 
thti  connective  tiatiue  aepta.  In  the  fthi'iilJi»  ther«  i»  fuiiud,  beudes  the  dro(»- 
Mical  condition  nlreudy  nientiimed,  actual  inflamtnation  with  «  fonnalion  of  tt 
ocUllUr  exuriiiU-  (i>crinpitrilw;  StcMwaß,  H.  Piij^-nntecher).  Within  the  Inink 
of  the  o]>tir  nc.ivp  ihe  inflnrnmation  attueks  thu  •ii-p'ta,  wliicli  eliuw  thickening 
with  roultiplicuttoti  of  their  qucIl-l  (inter«titial  c?uriti«>.  Owing  to  ihi»,  the 
bundles  of  nerve  fiher»,wluch  are  inrlosid  by  them,  arc  c^Hnpresficd  and,  "uder- 
V.»\i\\i  iitrophy,  are  dc-Atroyed.  Acc-ordingly,  in  neuritis  the  nerve  tihiT»  act 
mainly  a  piu»ive  purt. 

In  ftujortjnnmt  nruritU  Ihe  inflammatory  aymptnma  «re  limited  to  ilic  papiUii, 
while  the  trunk  of  tlit-  opliu  ner\'«.-  back  of  (he  luuiiiiu  cribrucji  EufTcrH  liltic  or 
no  chani^'c.  In  tltc  tln>t  place,  the  papilla  U  found  to  It«  frreiilly  suollc-n  by  an 
accumulation  of  o-demntoiiA  liquid,  »o  that  it  project*  like  a  uiii-hrudm  into  tlia 
interior  of  the  eye,  and  U  thirkencd  at  it«  Imi^'  mi  iis  tu  form  an  actual  tum«> 
fuctiou  (ni-uritic  »welling.  Fig.  löd  B,  n).  Tlic  n'tina  It'  pii-ihrd  ainde  hihI 
thrown  into  folds  by  the  cnlargeil  optic  nerve.  Boide»  the  crdiinii  ther*  ar« 
h\m  found  eitravaMiliona  of  blood,  swelling  oT  iho  nor\'c  fit>crti,  and  the  evi- 
denefü  of  a  »eiknty  cellular  infiltnttion,  imrticulrirly  ulong  the  hl(Mx|.ve««eli>  (FJg. 
liM  B,  f).  Later  on  tlio  cellnlÄr  exudation  I»conien  luon-  and  mtw  pmminrnt, 
aod  In  Uie  «uhMniuem  foun«'  of  (he  disi-uiic  lead»  tf>  a  new  formfilioa  of  con- 
nective tissue  within  Ihe  piipiILn,  due  to  ar^nnization  of  tin- exufinte.  Uy  (h«j 
aubeequent  nhrinkinn  of  the  cfinnpclive  tissue  the  (iljer»  of  iliu  optir  nerve 
rendered  a(n>plii(;,  and  Ihr  picture  of  ncuritic  ntropliy  of  the  optic  nerve  i»  ]irc 
duced.  We  then  liml  in  place  of  thu  pnjiilla  a  nelwork  of  connect ivc-tiisua' 
slranda,  imd  iimonji  tluni  blnod-veiwels  whoste  wnllü  are  Ihickenfd. 

Siuipir  titrofihp  iif  thr  itptie  wcrfw  occtirrinj;  in  uptrnd  lewion*  first  ra«k«e  Its 
appearance  in  insular  «pott;  iHolHted  foci  ofdihea-ce,  «liieh  appear  (rray  upon 
cnMdi  «ction.  showing  themselves  In  the  trunk  of  the  opiic  ner\e.  In  ihi»  ause 
we  are  deidin;;  with  the  same  uray  degeneration  llin(  CJtifts  in  the  jiosterior  «>!- 
utnns  of  the  «piual  eoid  in  Inbe«.  TIil^  nerve  fillers  lose  their  white  mi-dnlUry 
RUbstancc,  and  are  trnnsfonncd  into  extremely  minute  fibriUa.',  and  hence  the 
entire  tifiaue  »«piirea  a  grvy  »nd  imnnlucent  appcanince.  Between  the  remaiiH^ 
of  the  nerve  Sbem  are  found  cells  filled  with  jfranules  of  fat ;  Kym|tloma  of  in»  , 
flammntion  proper,  however,  are  wantinjf. 

The  anatomlcal  condition  found  in  descending  or  oKen^linK  atrophy  is  eico- 
ikr  to  that  occurring  in  gray  degeneration  of  tbu  oplic  uerv«.    The  »trophy 
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rctt«!!«^»!  itfl  highf-Bl  dcfrreo  io  those  ca»CB  in  which  the  cjobAU  has  l>«en  c(iin> 
plctcly  deatro^TL't),  the  optic  nerve  in  this  instuifv  Khrtiiking  in  the  courM  of 
lime  to  a  thin  stmud  coniiUUng  simply  of  couuvctive  tiMnw. 


DrsTlTRBASCES    OP   VlSION    WJTHOCT   Al'PAHENT   Lf.SIOK. 

104.  The  expressions  amblyopia*  (weak  sight)  and  amanrosi«  f 
(absolute  blindneM)  are  in  use  ns  terms  to  desigiiato  disturbances  of 
risiou,  The  former  desigtmtion  is  now  applied  only  lo  those  cases  in 
which  the  vreakuess  of  sight  can  not  be  reheved  by  suitable  glasses. 
For  instance,  a  myope  who  sees  badly  vilh  the  naked  eye,  but  possesses 
the  fnll  amaiint  uf  viaiiat  acuity  with  the  correcting  concave  glass,  is 
not  amblyopic  but  üirnply  myopic.  Under  the  name  of  amaurosis  were 
formerly  known  those  cases  of  blindness  in  which  the  eye  had  external- 
ly B  normal  appearance,  so  that  this  designation  was  equivalent  to  the 
expression  "blück  cataract"  ("schwarzer  Suuir").  The  ophthalmo- 
8Co|)e  has  thrown  light  upon  these  cases,  which  are  for  the  most  part 
referable  to  affections  of  the  chorioid,  the  retina,  and  the  optio  nerve. 
At  the  present  day  the  expressions  cerebral  auianrogis  and  spinal  amau- 
rosis are  uiumI  in  tlut  nlil  M>nse ;  those  case«  being  dettigtiated  hy  these 
iiiirne^  in  whieh  blindnei«  hii.<4  >iet  in  ta  a  result  of  diseases  of  tbo  bmin 
and  spinal  cord,  while  tho  external  appearance  of  the  eye  is  normal. 
But  the  word  amaurosis  is  aUo  employed  at  present  in  a  wider  sense  ns 
equiralent  to  total  blindness,  even  when  the  eye  shows  external  clmnges. 
Thus  we  any  of  an  eye  blinded  by  irido-cyc litis  that  it  is  amaurotic. 

Thanks  to  the  refined  methods  of  oxamination  with  glasses,  bnl 
most  of  all  thanks  to  the  ophthalmuscope,  it  is  at  present  |HM<sible  in 
most  cases  to  discover  the  cause  of  weak  si^ht  or  of  blindness.  Never- 
theless, there  doc-s  remain  a  small  nuniU't  of  tuisi-s  in  w)tich  we  are  un- 
able even  now  to  demonstrate  any  changes  in  the  eye  as  a  cautte  for  tho 
disturbance  of  vision.  In  some  of  these  ca^s  of  disturbance  of  vision 
without  apparfrnt  lesion,  the  changes  are  so  minute  or  have  8u<;h  a  situa- 
tion that  they  are  not  discoverablo  by  our  present  methods  of  examina- 
tion. In  other  cases  there  are  no  anatomical  leeions  whatever,  and  what 
we  have  before  ue  is  simply  the  so-rulh'd  functional  affections— i.  e.,  al- 
tered conditions  of  circuhition  dtid  nutrition  residltng  indisturbauce  of 
function. 

The  most  frequent  varieties  of  disturbam*  of  vision  without  appar- 
ent lesion  are  : 

1.  Congenital  Amblyopia.— We  assume  this  to  exist  in  those  cases 
In  whicli,acconliiig  to  tUf  lucount  given  by  the  patient,  tlie  wcaknt-sa 
of  eight  has  existed  for  a  long  time,  and  in  which  all  other  causes  for 
it  can  be  exclndcd.    We  are  justified  in  making  this  assnmption  when-  • 


■  rn<|iorlr  bin nt-slghtcünvss,  frocn  iftfi^ii,  blunt,  ana  Jrf,  KJ^hL 
f  oftaufit,  dark. 
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eter  other  congenital  anomalioB  nro  alao  prcaeiit  in  tlie  amblyopic  eye, 
such  OS  Hii  c\lrutiie  degree  of  hyjiarincitropia  or  aetigmtitism,  coloboma 
of  tbe  iris  or  tho  deeper  mümbruncs,  microphtholmus,  eto.  For  experi- 
ence shows  thut  8uch  eves  almost  always  display  a  redaction  of  the  vis- 
uul  power,  wliirli  can  not  bo  bruught  to  the  point  of  normal  vision  oven 
by  the  correction  uf  Lho  error  of  refraction  that  is  present. 

Congenital  amblyopia  is  nsnnlly  unilateral;  the  affected  eye  is  then 
very  prorto  to  full  into  a  8tati>  of  mjuint.  If  the  ambl3'opia  affects  both 
eyes,  aystiifrmiiti  (levclops  (äo-  §  I'-i^). 

2.  Amblyopia  ex  Auopsia* — Amblyopia  from  non-use  occnra  when 
there  lias  been  present  from  earliest  youth  an  obstacle  to  vision  in  the 
eye,  which  makes  tlie  formatiun  of  sharp  images  upon  tho  retina  im- 
possible. In  this  category  belong  eases  of  opacities  either  of  congenital 
origin  or  nct|uired  early  in  life,  sitnated  in  the  cornea,  lens,  or  in  the 
region  of  the  pupil  (impillary  membrane).  Amblyopia  also  develop« 
in  an  eye  which  baa  squinted  since  childhood,  because  in  this  case  the 
jiercepiioii  of  the  retinal  image«  in  this  eye  is  suppressed,  aud  the  eye 
is  thus  purjKisely  exrliided  from  partiuiimtion  in  thu  act  of  vision.  In 
all  these  cases,  the  retina«  ovring  to  lack  of  exercise,  fail«  to  attain  to 
that  delicacy  of  function  which  belongs  to  normal  eyes»  or  the  func- 
tional CApucity  which  hus  lioen  already  acquired  i»  lost;  but  abi^olute 
blindnoss  never  occurs.  The  function  of  the  retina  never  again  be- 
comes pcrftH^tly  norniul,  even  if  the  cause  of  the  visual  disturbance  is 
done  away  with  cither  through  removal  of  tho  optical  obslÄclc  to  sight 
or  through  correction  of  the  squint  by  an  operation. 

When — as  in  an  adult  man — tho  dovdiopment  of  the  retina  has  once 
been  completed,  an  obatucle  to  vision  may  lust  for  many  years  withont 
the  retina  suffering  any  harm.  Thus  cataracts  which  Inive  formed  in 
adults  have  bcieii  ojHjraled  upon  with  perfect  success  after  lasting  twenty 
years  or  more.  • 

Trsattnent  consists  in  the  earliest  possible  removal  of  obstacle  to 
vision.  This  rule  huhk  good  particularly  for  the  cataructe  of  child- 
hood, the  performance  of  an  operation  upon  which  was  formerly  as  a 
matter  of  choice  put  off  till  the  age  of  puberty,  although  we  may  ojK-r- 
ato  upon  cataract  (by  disc-lssion)  in  children  even  at  the  age  of  a  few- 
months  witJa  the  best  results.  Kxercising  of  the  amblyopic  eye  is  of 
serrioe  in  bringing  up  the  functional  power  of  tlie  retina.  'I'lii«  is  par- 
ticularly puiployer!  in  cases  of  strabismus,  whore  by  bandaging  the  sound 
eye  wo  force  the  eye  which  squints  to  see  (see  g  127). 

3.  Hemeralopia  f  (Night  BlindneBS).— ßy  this  term  when  used  in  its 
widest  sense  we  understand  that  condition  in  which  one  sees  well  by 

«day,  but  at  night  or  under  feeble  iiluminatinn  from  any  cause  sees  poor- 
ly or  not  at  all.     This  condition  is  not  in  itself  a  disoaso,  but  simply  a 


*  From  k  privq  and  ii^,  siglit. 
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symptom  «rliicli  Hi«y  Iwlong  to  various  dUeasea.  These  latter  are  di- 
viiletl  into  two  grou|)8 — opacititis  iu  the  mediii  and  diseases  of  the  light- 
perceiring  apparatus.  The  former  mny  excit«  the  »ymptom  of  beme- 
rulopia  whou  they  occupy  the  periphery  und  leave  the  center  free,  as  In 
the  ease  of  |>eripheral  upacitieä  uf  the  eurtieii  and  1eii&  Under  brilltant 
iUumination,  when  the  ]>upj|  itj  conlrttcted,  these  no  longer  full  within 
the  »rea'of  the  latter,  while,  when  the  illumination  is  diminished  and 
the  pupil  is  diluted,  they  project,  into  tho  pupil  and  interfere  with  sight. 
Again  when  there  are  faint  <lttTusc  opaciticä  diätributed  uniformly  over 
the  entire  cornea^  tlte  8ight  16  often  better  when  the  pupil  is  contracted, 
because  the  dazzling  due  to  dilTused  ligltt  is  then  leas.  The  diseases  of 
the  light-perceirlng  apparatus  that  are  asaociated  with  hemeralopia  are 
those  in  which  tlie  peripheral  portion»  of  the  retina  are  under-sensitivo. 
In  such  cases  we  tind  the  Held  of  vision  sufficiently  large  in  bright  day- 
light but  so  contracted  when  the  illumination  is  diminit^hoi],  tlmt  orien- 
tiitiou  und  therefore  the  power  of  going  about  uro  rendered  difticult  at 
night.  This  symptom  appertain»  mo»t  especially  toretinltii^  pigmentosa, 
but  is  also  sometimes  observed  in  other  forms  of  indummation  uf  the 
retina  and  tho  chorioid.  Idiopathic  hemeralopia,  which  will  he  din- 
cuitsod  more  at  length  further  on.  also  depends  upon  a  lesion  of  the 
light'jicrceiving  uppanttus,  »Itliough  it  is  impossible  tu  demonstrate  any 
material  changes  in  the  lultur. 

Tho  symptom  opposed  to  hcmcnilopi»  ia  nyctalopia  • — i.  c.,  that 
condition  in  which  tlie  sight  is  better  nt  night  or  in  diminished  illu- 
mination than  In  bright  daylight.  This  symptom,  too,  occurs  in  two 
gronpB  of  diseAses  which  have  their  seat  either  in  the  media  or  in  the 
light-perceiring  appumtua — only,  in  this  case  the  site  of  the  uhanges  is 
just  the  reverse  of  that  found  in  hememlopia.  The  opacilies  of  tho 
media  onusing  nyctalopia  are  centrally  situated  (in  the  cornea,  pnpil, 
or  lens),  80  that  when  tho  pupil  is  contracted  they  occupy  ita  entire 
area,  but,  when  upon  dimiuutlon  of  the  ilhimiuatiun  the  pupil  dilates, 
the  peripheral  purtiuns  which  are  still  transparent  can  be  used  for 
seeing.  The  alTcotiona  of  the  light-perceiving  apparatus  lire  those  in 
which  the  outlying  portions  of  the  ßeld  of  vision  are  normal,  while  in 
the  center  there  is  a  Kcotoina.  -  In  these  cases,  to  be  sure,  the  visual 
aiMiity  is  ordinarily  no  better  with  diminished  illumination  than  it  is 
in  full  daylight,  hot  the  feeling  that  central  vision  is  blunted  is  less 
unpleatant,  so  that  tho  patient  imagines  that  be  sees  better  in  the 
evening.  This  symptom  is  most  pronounced  in  tobacco  amblyopia 
(see  page  489). 

Besides  the  above-mentioned  catios  in  which  hemeralopia  exists  ojt  a 
symptom  of  other  changes,  there  are  Konie  in  which  apparently  hemera- 
lopia occurs  idiopathically,  i.  e.,  without  perceptible  changes  in  the  eye. 
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Theae  are  denoted  b^r  the  name  of  idiopathic  hemeralopia  or  night  bliud- 
neos,  in  the  nurrower  sense  of  the  wi.ini.  If  tests  of  the  rittioii  nrc  mode 
in  Buch  a  case»  it  is  fuutid  tlmt,  actiording  to  the  statements  of  the  pa- 
tient, the  visual  acuity  is  uorcriul  when  the  illnminittiou  is  good,  but 
sinks  wit!)  anuBuul  nij>i<lit^'  H-heu  tlie  ilhiniiimtioii  w  diniinirshed.  If 
the  room  ts  d»rkeuvij,  by  letting  down  the  window  curuiinti  tu  Ruch  an 
extent  thkt  the  examiDing  pbysiciaii  can  still  read  mediam-sised  print, 
the  patient  will  perhaps  no  longer  recognize  the  lai^e  letters»  or  be  will 
oven  in  walking  through  the  roum  stiinible  over  the  chairs  which  stand 
ill  his  way.  A  more  accurate  examination  made  by  means  of  l-orater*8 
photometer  (see  page  35)  shows  a  considerable  reduction  of  the  light 
aonse.  If  the  rutina  is  set  in  uctiun  by  sulBciently  strong  stimuli — i.  e., 
by  brilliant  images— it  performs  iia  functions  normally ;  but  us  soon 
a»  the  siimnti  sink  lit-low  a  certain  limit  it  no  longer  reacts  toward 
them.  Thiä  condition  is  culled  torpor  rotinic.  In  it  examination  n-ith 
the  oplithulmoseoiH)  itbows  no  changes  whatever  in  the  interior  of  the 
eyo.  But  ml  most  cases  a  icroäis  of  the  bulhiir  onnjiincLJva  exists  (see 
page  lao) ;  i.  c,  wc  find  in  the  latter  u]>on  the  outer  and  inner  (tide  of 
the  cornea  a  small  rounded  or  triangnlur  spot,  over  which  the  enrfaoe 
of  the  conjunctiva  lonksdry  anil  st'cms  as  if  covered  with  a  fine,  whitish 
foam.  Xerosis  of  the  conjunctivn  has  no  other  connection  with  torpor 
retinffi  than  that  both  are  symptoms  of  a  reduced  state  of  nutrition  of 
the  eyeball. 

Ilcmeralopia  originates  in  a  disturhance  of  nutrition  of  the  retina, 
the  ri'sil  uaturo  of  which  hiw  not  yet  been  discovered.  The  diseitse  at- 
tacks more  especially  men  and  those  of  midille  age;  less  often  women. 
Itsdevolopment  is  formed  by  a  reduction  of  Uie  general  natrition.  The 
disease  accordingly  i>t  found  in  pco]>Ic  who  in  general  are  insufBciently 
nourished,  as  the  inmates  of  workhouses,  penal  establishment»,  and 
orphan  aiiylumK,  and  soldicrK  und  nailorK  (in  the  latter  occurring  simnl- 
tatieously  witli  scurvy).  In  Kusriiu,  the  ilisease  is  found  especially  during 
and  after  the  long  fast  at  Eiister,  during  which  time  the  people  eat  no 
meat.  Furthermore,  hemendnpia  is  sometimes  obsorved  with  jaundice, 
with  iuterinittent  fever,  with  chronic  alcoholism,  and  also  in  pregnant 
women.  Whether  dazzling  of  the  eyes  hy  a  bright  light  may  give  risa 
tohemcralopiaisqnostionablo.  Thodisi^iuiedHVolops  almost  exclusivcij 
in  spring,  when  it  sometimes  aCccts  a  number  of  persons  at  the  same 
time,  so  that  we  should  probably  concoire  of  it  as  having  a  miasmatic 
origin. 

The  prognosis  of  hemoralopia  is  favorable,  as  the  diaeose  usually 
gets  welt  of  itself  after  some  weeks  or  months.  It,  however,  leaves  be- 
hind it  a  tendency  to  recurrences  which  usually  make  their  appcaranoa 
in  the  spring  or  snmmer  of  the  following  years. 

As  rcgurdfi  the  treatment,  the  use  of  cooked  liver  and  of  cod-liver 
oil  has  for  a  long  lime  enjoyed  a  great  and  deserved  repute  among  the 
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laitjr.  In  udditioa  wo  tako  care  to  elevate  the  uutritiüit  hy  Btrengtlion- 
ing  diet  aud  by  corroborative  runiodieit  und  Co  pmtvct  the  eyes  from 
light.  lu  the  lighter  coaos  we  muke  the  jutient  wi>ur  diii-k  glusws,  in 
the  severer  cases  we  keep  him  for  several  days  in  a  dark  room.  By  this 
treatment  an  abbreviation  of  the  disease  is  eocurod. 

ITeDieralopia  in  uonjunctiün  with  xoroais  of  the  conjunctiva  is  also 
found  ad  a  precursor  of  keratomalacia,  which  tikewii^e  niuet  be  regarded 
ait  the  coiisetjui'iiuo  of  a  distiirbtinRe  of  the  guntTul  nutrition  (wo  page 
175). 

4.  Amblyopia  and  Amaurosis  of  Oentral  Origin.— Disturbance  of 
vision  muy  be  net  up  by  diNuuiu  of  tlio  br:tin  without  there  being  anv 
oplitliulmoscopicalty  portjeplible  change:«  in  tlie  eye,  such  as  neuritis  or 
atrophy  of  tlic  optic  nerve.  Diäturbancea  of  vision  of  this  sort  may  be 
only  transient,  evou  when  they  amount  to  absolute  blindness.  Unemio 
amaurosis  (hoo  piige  440),  whicli  is  produced  by  retention  of  tlie  urinaiy 
constituent!),  iitTorda  a  gootl  example  of  this.  But  in  tlifise  caaes  in 
wliicb  gross  lesions  o{  the  brain,  aiicb  as  indammatory  processes  or  new 
growlh8,give  rise  to  the  disturbance  of  vision,  the  Eatter  is  permanent, 
and  ophthalmoscopic  changes,  usually  under  tlur  furni  nf  a  dcHt^emling 
atrophy  of  the  optic  nerve,  are  ofton  associated  with  it  later.  Disturb* 
anceof  vision  dependent  upon  a  central  cause  makes  its  appearance  not 
infiXKiuently  under  the  guisn  of  hcmtopüt  (iioniouynious  or  temporal). 

H.  A  peculiar  form  of  tempcimrTblindm-mof  central  orijfin  ib tlie  scintillat- 
ing scotoma  (aoutoma  !M:intilluiis,  mnaurusbi  parttiilift  fuKax,  or  tcicliu[i»iä  *). 
The  patient  who  suffers  from  it  ootice«  beside«  a  feeling  of  vertijro  ■  sparkling 
light  that  iippcnnt  before  hi'*  eye«,  and  rapidly  ircrtiaws  until  HnnUy  he  can 
Bcaicvly  t«e  at  all.  PerAnnn  who  ar«  tnun:  ai^unte  olMttrvum  of  Lhi-ir  KvnMi- 
tioDS  usually  aver  tkit  the  spurkliiiiff  oriffinatPH  Trotn  ■  smiill  a\mt  Kiluatcd  not 
far  from  Ihc  point  nf  flxalion,  and  that  wilhin  the  art-a  rcjireRenterl  1»t  tliis  »pol 
external  nhjecUi  are  inviinble  <hence  the  mune  BcinttUnting  iculoina).  The 
scinUllalion  and  with  it  the  gap  in  the  viMual  ßeld  spread  rapidly,  the  bouod- 
ariea  of  the  HointilEnting  area  being  often  formed  by  lines  zigrift^^ing  in  aod 
out,  w)  aa  to  furm  proj<r<-ting  and  n'-4'ntrant  angles.  Aftt-r  a  quarter  or  half  an 
hour,  the  attack  abates,  the  visual  (lt;Id  liff^intiiiig  to  clear  up  at  llie  iMint  äritt 
affected.  Scintillating  scotoma  is  usually  accompanied  by  heailnche  otid  some- 
time?! Alitn  by  naiute«,  and  frequentLy  a  n>^iil»r  attack  nf  loigruine  is  joined 
vritb  it. 

The  central  origin  of  scinttllaling  i<r«itoma  is  apparent  not  only  from  the 
accoin|tatiying  and  folkiwing  headache,  but  aim  from  the  fiict  that  it  always 
affocU  lK>lh  eyes  in  the  Mine  way.t  and  fmiuently  occurs  under  the  form  of 
liptniopia — i.  e.,  it  orrupirH  hut  one  half  (and  that,  too,  the  bomuiiymoui*  tuilO  of 
the  deld  of  viniun  in  each  eye.     The  symptoms,  on  account  of  their  iiUort  dura- 


*  Fmm  T(ä«f,  wall,  and  ff^n,  vuinn,  on  aeconnt  of  the  Eigzag  line«,  resembling 
fartiflealion  wall»,  often  seen  on  the  «dge  of  the  scintillating  spots. 

f  f  ItuL  was  Htrietly  unilateral  in  oiw  case oceurriDg  in  Dr.  Knapp'«  prantic«,and 
Rporu^'t  by  th«^  triuislator. — D.] 
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tion,  can  scarcely  be  reforred  toaaything  but  clrcuUUrry  di^turbancos,  the  ^fte 
o(  wliLcli  is  probably  the  <^tnoiLl  arena  of  tliv  cortux  in  the  occipital  loticit.  Tho 
circulatory  di^tturliHUtv  msI»  up  an  irritjition  of  tlie  optical  element» — an  irritaLiun 
which  according  to  the  laws  of  projection  is  referttMl  to  tb«  external  world,  »nd 
apiieurs  notier  Ilie  furm  of  a  cwlurvd  scintillrtlioii,  whilu  at  the  (uuno  time  tho 
perception  uf  pi-riphenil  iiiiprcainn«  i>  nboUnhed.  So  atao  at  the  bcgiooin^  of  a 
(atnting  attscic,  which  in  fact  Ih  Ukewlw  due  to  circulatory  dUturluinces  Id  t)>e 
hraia,  sym|itom8  niAke  thnir  api^'antnie  whirh  uni  [Mtrhujis  idvnticjil  with  Bcin- 
tillatiug  Mntoma  ;  the  pKtivnt«  arerriii^  thai  bvcrythiog  look:«  green  and  blun, 
or  »ciotillatM,  o^grow^  dark  before  their  eye«. 

Sctntillating  scotoma  i»  u»  uncomitionly  widcf>pn!ad  affection.  If  it  occun 
infrei(ucntly— at  interval«  of  sevemt  years — no  significance  ia  attached  to  it  by 
the  patient,  aa  it  disappears  again  rapidly,  and  without  leaving  any  biul  rcsolta. 
It  is  only  when  tlic  symptom  i»  rcpwitcd  fif<inently — and  it  may  even  recur 
several  titoLiH  a  day— that  thotM;  who  are  troubled  with  it  come  to  the  phyciiciiin. 
6ach  patient»  aliejre  an  the  cause  of  thoir  «cinlilhiting  «roloma  exwssive  physical 
or  mental  eicrtion.  Ktraining  of  the  eyes,  duzsJiug  light,  «r  a  great  acaiae  of 
hunger ;  often,  however,  no  definite  csusa  can  be  made  out.  The  treatment 
mUDl  be  couflned  lo  opposing  the  caose  of  the  ncotonm.  Buch  treatment  ronaisl« 
Id  increasing  the  gcnt'ml  xtrongth,  exucKKive  exertion  being  at  the  nme  time 
avoided.  A  glass  of  wine  dmnk  quickly  at  the  beginning  of  an  utiack  suffioen 
not  infrequently  to  cut  It  short  (in  those  coses  in  which  it  is  caused  by  aniemiA 
of  the  brain).  Ordinary  caaea  of  srintiilating  scotoma  are  asttuciated  with  no 
evil  con-tcquences.  It  ih  otIivrwt»c  with  those  iii  wliich  other  symptom»  uf  oea- 
iroi  dinturtianec,  *\>ch  aa  weiikn«»»  or  paratyjtis  of  an  extremity,  aphakia,  etc., 
make  their  appearance  ut  tlic  same  time  with  the  scotoma  ;  here  the  latter  is 
not  infreipiently  tlu'  prec^iintor  of  a  .wrimis  afTertlon  of  the  brain. 

S.  Tht-  distnibancei  of  viiion  in  hysteria  and  neiiia<tlieni&  are  likewim 
of  central  origiu.     Thet^  are  hysterical  amblyopia  and  hysterical  (utthcnopio. 

Hytenoit  amht{fo/tin  eonsisls  In  a  diminution  of  the  vixual  acuity,  a  contrao« 
tion  of  the  field  of  vinion,  and  a  diminution  irt  the  color  wnso  and  light  hcboo. 
The  contraction  of  the  vüiual  field  i«  conccütric;  and  in  many  Ciwea  the  field 
geta  smaller  und  binulter  the  lunger  the  pntinnt  i*  tcf^ted  wit})  the  perimeter  (re- 
•etioo  of  exhaustion,  Föniter).  Tliis  depends  upon  the  rapid  rxhnuKtion  of 
the  oerrotu  system  that  is  peculiar  to  patients  of  lhir>  »>ort.  Hysterical  ambly- 
opia is  found  to  the  inoAl  murked  degree  in  those  ca*cs  of  hysteria  that  ar« 
aasociatod  with  diKturbance«  of  »enaihiltty  (]^<^n>innffsthi>aia,  etc.).  It  generally 
exist«  in  both  eye»,  although  for  the  nio»t  part  to  a  greater  degree  on  the  sida 
upon  which  tlie  gencrul  »unsibility  is  affected. 

The  diagnotiis  of  hysterical  amblyopia  is  based  prineipally  upon  two  point«. 
The  8™t  of  these  is  the  alxience  of  any  demonHrable  chanpes  in  the  eye  wbich 
might  explain  the  enfeHhienicrtt  of  night.  The  second  h  the  failure  of  the  Mp* 
OTftte  syinplomN  con^titutinK  the  disturbance  of  vision  to  show  that  ogrpemeDt 
with  each  otiier  that  they  ordinarily  present.  Thtis,  the  acuity  of  vifloa  and 
the  extent  of  the  vUuot  field  change  frequently  (usually  doing  so  as  tho  other 
hysterical  symptoms  grow  better  or  wonw);  the  relations  nf  the  evilor  liaita 
within  the  rinml  field  arc  not  in  accirdanre  with  the  rule  fsee  page  S4)  and  tr* 
not  properly  pr(>|Yirtioned  lo  the  total  extent  of  the  visual  Held;  persons  wboM 
«isnal  field  U  unusually  eontmcted  still  move  with  perfect  security  and  with- 
out (tumblbg  in  u  space  which  is  not  well  known  to  thcin;    in  fact,  even 
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in  thrtff  who  art!  Blwalutcl;  blind  kb  KomHiiaiM  Hod  (bL- sam«  thing  ooour, 
if  the;  tbink  thiit  they  are  not  obsen'cd.  It  ciin  b«  e«cn  from  these  Btatsmetiti 
thM  it  ia  often  difficult  to  dmw  thi>  line  bctworn  tiiinuliitiitn  nnd  a  hyRUrioal 
bliodneis — i.  e.,  one  baviDg  bd  actiual  exli*t«Dce  in  the  iraagioatioD.  In  tlie 
Utter  caao  there  mu;  bo  uthcr  cvidcncm  of  byiitvria  or  m-umstbeni»  aKROciat««! 
with  the  aymptonut  of  the  hysterical  amblyopia,  which  will  render  the diA|{noüit 
more  ccrt^iti. 

Hysterical  amblyopia  chiefly  attackü  young  )M-oplr,  partiruUrly  of  the  female 
aex.  It  ia  Roiuetimeii  produced  by  irijurii;»,  even  wlieti  they  du  nut  iifTect  the  eye 
itself  (traumatic  neurosiitj.  lly:4lcric'«l  amblyopia  affords  a  good  prognosis,  u 
ordinarily  a  cumplelu  cure*  take«  plüot'.  The  difiesi<<>,  hnwrvrr,  iiHually  lasta  for  a 
long  time,  often  for  year«.  Treatment  confi^t«  in  the  nititiiv;t^ni<-nl  uf  the  cuu^l 
lexion,  re-ociforeed  locitHT  by  bypjiMlermtc  injections  of  mrychnine  und  the  appli- 
calion  of  the  coostsnt  current.  The  brilliant  reraltfl  ftonteiiineM  ubtaiDcd  by  the 
two  last-named  remedii«  !;■,  however,  mainly  axcriboble  to  tboir  pttychic  influ- 
enco  upon  the  (wtient  when  the  latt^-r  has  confidence  in  the  treatment  and  an- 
ticipateit  a  cure  from  iL 

//jfwUrUal  or  nervou«  atVuiupia  •  conrista  in  an  incapaeity  of  the  cy«  for  any 
continuous  exertion,  in  spite  of  there  being  good  vijüial  power.  Rome  complnin 
that  after  reading  or  working  for  even  a  Kiturt  lime  evcrythitig  becomes  corered 
with  a  cloud,  »o  thnl  the  work  has  to  be  Uid  juide.  Others,  again,  allege  thai 
after  pursuing  their  occupation  for  a  little  while,  indeed  even  after  reading  a 
few  line«,  they  have  violent  paiim  in  the  lid«,  eyeball,  or  head,  which  render  the 
continuance  of  the  work  impo«sib1e  (eopiopia  t  hyet^crica,  För>iter).  Wlien  nci 
■train  Ik  put  upon  the  eye«,  there  iti  generally  no  trouble;  in  other  case«,  how- 
erer.  the  pain«  never  entirely  disappear,  or  a  great  sensitiven  uüs  to  light  w  coo- 
ituitly  present. 

In  making  the  diaRDOKt«,  prtiof  mtiitt  Unit  of  all  be  forthiwniin^  that  there  is 
□u  error  of  the  refraction  or  of  the  miixcular  e<]uilibri»m  to  nkuiie  the  trouble, 
NervQua  asthenopia,  like  byflteriral  amblyopia,  with  which  it  fnM|iicntly  is  hrho* 
elated,  is  often  extremely  olietinsle,  and  aometimes  for  year»  prevent«  the  patient 
affected  by  it  from  engaging  in  any  seriou»  occupation.  In  it,  too,  the  pgychical 
factor  plays  a  great  part  In  the  treattneul.  I  have  found  cleeLricity  the  moKt 
efficient  means. 

Cases  have  been  described  under  the  name  of  äy»i«riit  by  llerlin.  which 
might  cosily  be  confounded  with  a^then()pia.  In  theMv  case«  reading  often  be- 
come« im|»ossible  even  after  ii  few  words  have  been  read,  without  there  being 
any  blurring  of  the  print  or  any  pain.  In  several  of  these  ciisei*  uuto|>My  lias 
demnnKtmte«!  the  prewnro  of  disra»-  in  the  lefl  cerebral  hümispherc,  more  par- 
ticularly in  the  neitrhhorhood  of  the  third  frontal  convohitinn. 

7.  Color  BlindneM, — Color  blindoeim  oocurB  both  oa  s  congenital  and  an 
acrfiiired  atTcction,  Tbp  former  is  not  a  disease  but  an  ioiperfection  of  vision 
dependent  upon  unknown  cause«;  the  latter  accompaniea  tnany  disease»  of  the 
retina  and  optic  nvrve. 

Vimfffnital  roior  hlimbttm  is  known  an  dnltonism,  after  the  Eogli^li  phyMClst 
Dattou.  who  was  himself  color  blind,  and  was  the  first  to  descriltc  tliia  defect 
KCuntfily.     U  may  lie  total,  so  that  nr>  color  ts  n-eognized,  and  the  eitemal 


*  FVum  dirffp^i,  weak,  aim]  Ai,  sight. 
\  From  Kvwia,  eslnuixtiiiit,  nii<l  6^,  ftghi. 
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world  look«  to  tie  of  variou«  8hadi!S  uf  ^ny  like  ati  I'lii^mviu^ ;  ur  it  mny  be  par- 
tus, only  a  cortoiD  group  of  colors  boiog  dcticicnt.  The  former  variety  u  «x- 
trcmcW  rare;  ihp  lutUr,  on  tlie  other  IiiiiitJ.  i«  jiirtly  fre<iiient.  Vi-ry  uftL-n  It  is 
not  romfilcto  blindnoss  for  any  npccJal  rolor  ttiat  exist«,  but  only  n  raUier  lea» 
marked  ability  lo  distiDgui«]!  OLe  from  tbe  otiier,  sl>  that  colors  arv  not  rcoog- 
aizml  with  tlu:  »amc  certaiiuy  and  at  tbu  »oxth:  dii^Uiuci.'  an  is  x\w  {-»mi  in  the  Dor- 
mal  eye  {vealoieat  of  Af  color  «naw).  There  are  tliu->  all  sort»  of  traiutitioD  forma 
between  normal  color  kdsc  and  total  color  bliiidne»!. 

How  we  art!  to  diKtributc  tliu  casos  of  [urtial  cvXae  bliiMlncM  into  tbc^ 
diflEereot  cst«gorieH  dr-peitds  upon  Ibe  theory  of  color  perc«)Hiiu[i  thai  wu  adopt 
aa  the  fundamental  on«.  lu  the  rollowiog  discuMtOD  we  »hujl  Gr»t  «>tnrc  with  tlie 
YoHng-thimholU  theory.  Thin  aasumcR  the  exietence  of  three  riindanirnlal  aeti- 
sations,  ootrespoDding  lu  the  fundamental  colors  red,  ^niv.n,  »nd  violet;  and 
suppOM«  the  other  color  tiensationa  to  originate  through  a  varying  mixture  of 
the  fundarnvntal  iteuHatiuu«.  Partial  color  blindnewi  would  the»  consist  in  the 
duflcieocy  of  ttie  senflntion  for  one  of  the  pritoary  eolom,  ao  that  the  rolor  nen- 
«lUions  of  the  affected  individual  would  be  compounded  only  of  the  other  two 
fundamental  colore.  Aecording  to  the  fundameolal  color  Ibiit  in  deBcipot  wc 
make  the  diotiuctiun  between  red  blindneMa,  green  blindness,  aiid  violet  blind- 
neu. 

Now,  in  what  way  does  a  coliir-htind  [«rson — fur  instanee,  one  affected  with 
red  lilindnrsü—eompurt  hiuisulf  f  Wc  iire  not  to  »uppo^e  that  luch  a  oue  does  aot 
perceive  red  objects  at  alt,  or  that,  If  he  h-cb  them,  they  up|iear  perfectly  color- 
Icat.  The  fact  isaimply  tbnt  the  »enitatinn  which  he  has  in  looking  at  red  ob- 
jects i»  the  aaiiie  as  ttiat  which  green  objuuts  exeLle  in  hiui.  »o  that  hü  coDfoundn 
fed  and  green  with  each  other.  To  uuderstund  this,  we  murt  for  the  p;¥sent 
tdberc  to  the  Young-IIehnhollz  theory.  Accunliiig  to  tbiii,  there  nre  in  the 
retina  three  ii|iecieituffiberHCorre.-4|M>ndiiif{  to  the  tlirec  primary  culur».  Euch  one 
of  theae  upeeies  i>f  libera  la  »el  into  action  by  all  kinds  of  colored  liglit,  but  to  a 
different  degree  of  interuity.  Home  fibcna  arc  oet  Into  action  mottt  strongly  Yty 
red  rays,  less  so  hy  yellow,  still  Icsb  by  green,  and  least  of  «11  by  riolel.  They 
are  hcDce  deugnnled  simply  as  the  fiboni  for  the  percuption  of  red.  The  carve 
rcpreaentcd  in  Pig.  158  A  illiistmtc««  the  way  in  wliich  these  fitturs  act.  The 
different  colors  nf  the  Rpcctnim  are  laid  off  ijjiou  the  aliwinsii.  while  the  ordi- 
nate sbowathv  iutcEiaity  of  Chucxcitutiou  produced  hy  each  individual  color.  In 
analogous  fachiun  thu  necond  set  of  fibers  ia  i^t  Into  action  luost  strongly  by  the 
green  rays  (Fig.  ISD  B),  ttie  third  group  of  fibera  moat  Htrongly  by  tlie  violet 
raya  (Fig.  109  C). 

Id  Fig.  15R  D  the  curve«  of  all  three  groups  of  fibers  arc  erected  upon  the 
same  al»Gi»ia.  Tlie  rt^'d  ray,  r\  exritcfl  moRl  strongly  the  fibers  for  the  percep- 
tion of  red.  more  feebly  thoau  for  tliv  perception  of  green,  and  least  of  alt  thoao 
for  the  perception  of  violet.  Under  thene  circumetances  we  get  a  MtnsatioD  of 
red,  because  the  degree  of  excitntion  of  the  fllwr«  for  the  perception  of  red  ex- 
ceeds that  of  the  other  lllwni.  In  like  fasbinn,  n  green  ray,  ffr^,  stimulateii  the 
fiber«  for  the  perception  of  green  more  strongly  than  it  does  the  other  two  klods, 
and  cjLcUes  the  sensation  of  grc<eu.  An  analogous  atatcroent  hold»  good  for  Uie 
Bcaaation  of  violet  (r,). 

Now.  a  TDAQ  ifnicted  with  red  blindncM  presents  a  condition  differing  froto 
tbifi  normal  one,  in  that  the  fibers  for  the  perception  nf  red  are  absent  (Fig. 
Ififl  S).    If  he  look»  at  the  üpectrum  it  appears  to  biui  tthortened  at  itn  red  end. 
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«nee  he  tee»  ooly  bl«fk«w*t  at  »[»üt  w-jM-reotlH-re  atill  penreivc  rtd.  A  red  r»y, 
f*.  which  falU  ui>ou  ihU  man's  rvtin«  stta  into  action  uuly  Itiu  fil>crs  for  tite  |»«t- 
oeplioB  ol  grac!»  uid  thuse  for  the  ii«rre)Hion  of  viuki— and  of  thi-su  the  former 
more  niArkedljr,  ik>  that  thr  rvF<ultjiiit  t-lTct-t  will  tie  »  ^rt^en.  If  ifni-n  liffht  fulls 
upon  the  rvtinu,  the  tllwra  for 
the  perception  of  gtvvn  are 
again  ftitnuUted  more  otrong- 
ly  than  iho«e  for  llie  |tcrcep- 
tion  of  violet,  nnd  again  the 
eeovalioD  of  tfreuu  i»  |ini- 
duc«d.  Where,  then.  We  have 
two  different  iwrtfl  of  ^wnsn- 
lions,  vir...  red  and  greeti,  a 
person  with  rod  blindocw  haf> 
two  that  aie  similar — namel;, 
both  green.  (The  sliade  uf 
gnta  which  appearti  to  inosc 
peraociü  with  red  hllndm-!»  to 
have  the  Htune  mior  a»  red 
is  that  hue  of  bluish-green 
which  b  cumplpmentary  to 
red.)  A  person  w  ith  ml 
bliodneM,  however,  cnn  dt»- 
tinguinh  theae  In-o  «cniuttions 
frotn  each  other,  for,  Lbouj^h 
fiiDilar  indeed,  tho>  u«  not 
quite  the  lame.  They  tat 
dii»tinguL<4hed  from  enc-h  other 
by  their  difference  in  brtlli- 
aory.  For  let  un  auume  that 
the  reil  and  green  ray«  se- 
lected m  an  fxamph-  arc  of 
the  MRie  hrilHaucT  to  n  nor- 
mal eye.  Such  an  eye  can 
still  iliatinguish  them  »pari, 
owing  to  their  diflcrence  Id 
ootor.  The  caao  h  utherwlite 
with  a  red-blind  men  ;  in 
him  the  red  ray,  in  «pit«  of 
tt£  tuminoufl  inteneiity,  cau»c8 
but  «light  atimitliitinn  of  the 
6hen  for  the  pi>rreptian  of 
greeo,  »imply  because  theee 
Qbera  are  Id  any  cane  but 
slightly  sensitive  to  red  raya. 
The   sen  sat  ion   prtMluced    by 

the  nid  ray  b  hence  a  fe>L<ble  one.  and  the  rolnr  which  i«  aecn  luokn  dark.  l*hc 
green  ray,  on  the  other  tiaod,  ia  perceived  in  it»  full  brilliancy,  beonuw  the  flbora 
for  the  perception  of  green  are  stimulated  by  it  in  the  normal  fashion.  In  thb 
way  it  ill  gcnurally  poasibl«  fur  the  man  with  red  lilindnewi  to  distinguish  rod 


Til»  ala^'taM  n-pnivnU  t  111-  aimtnuii.  Uw  L-uluni  •  •(  whkdi 
■ft--  ri'il,  r.  iiraiiicv.  ».  ['«■How.  ij.  rrrta.  ffr.  bhM'.M. 

Hlunr  k'rai>tit>'«ll>  iii<- M-nHlcivrr<-Mi  iiT  ibi>  tlinriKMi« 
a(  flhrr*  In  ihr  r^'iin«  i.imnrrl  rayndf  iiuri-md  naitre 
tM»ct1in.  Till-  orliDal»-«.  r>,  gr',  and  L',.  UirdlckU-  Urn 
Itiii-miitj  lit  ttut  >tlRiiil>lioa  ul  Lbe  d1>vrs  prodiMvd  by 
rwl.icn-'-n.  And  ilnlrt  rmj-K,  rmpoctivctr.  ^rlrmthe 
L-un-Q  rv|>ry«c;>tlnii  ihr  iurmtti*«nMB  ol  the  obfn  for 
tlii>  urtvrMlnn  irf  ml :  R.  ttinl  ol  the  Sbct«  tor  lb»  pet- 
cvfttinn  ni  wn^n:  v.  itiato<  thf  BlKTa  f or  thp  pgroep- 
Umi  of  Tlofcl,  In  l>.  all  limn  r^irm  tar  r«i>rr«nBtoa 
Bl  thv  Mm«  tliav.  S  aliowR  lhi>  ctmi-s  c>r  «rn^lllw- 
of  a  FMl-bHnd  ryr  In  wlil'ti  Hw  rilnrn  inr  l>io 
IwmpUoo  of  r«d  arv  MancaMl  u,  hr  waniiii^ 
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from  green,  not  iinlei^d  hy  th<?  difTtirpnne  in  rolnr,  but  by  thctr  difTcrencc  in 
briilUiacy.     TbU  dtflercoce.  however,  between  the  charscl«r  of  bis  own  «enaa- 
tton  and  thnt  of  a  raan  with  nurmnl  vininn  uitti»)ly  n-mninfl  uiiknowu    to   the 
oolur-biiutl  iivmoii.     Wheu  ^rowiii^^  up,  be  kartw  thv  cx|)retu>ioDii  n-d  and  gnxti 
tmm  hu  asHocitttet),  certain  object»  being  pointed  out  to  him  u  red  and  oChe» 
u  green.      (Ic   ia  told  that  the  kAvcs  of  th«  chi'rry  Itvp  arc  groeo  nnd  tlw 
chorri«!  brtwo*»  them  red.     And,  a»  he  too  nnticeü  n  dilTerrnre  bt'tween  lh( 
Icavf»!  and  the  cltorrieB,  oltbuugli  iL  i»  a  diflercuc«  of  brilliaoL-y  and  not  of  coloi|j 
be  think«  that  he  eeea  just  as  other  [H-uplc  du.     On  necounl  of  the  somntiv« 
to  difforent-ra  nf  brjlllancy,  which  rolor-hlind  |>erxoii.s  usually  iro«M-m,  the; 
generally  tell  correctly  the  color  (if  ohji-cta  evt«n  when  ihey  havo  never  ttoea  them' 
before.     Thuti  it  happens  that,  in  rhe  cjwe  of  miiny  enlor-Wind  jK-isona,  neither 
do  they  tliemHelvc«  know  anything  of  tbc-irdefi'L-t  nor  arc  Iht-ir  tiH.viciut»i  aware 
of  il.     Thu>i  II  physieiiin  onou  eiini-  lu  tuv  who  was  charged  with  the  Ia«k  uf 
testing  the  ompIoyeeA  of  a  railroad  for  color  blindncKM.     Ue  wished  to  Inforni 
himwif  under  my  tuition  In  rejjnrd  to  the  methods  of  investigating  the  colar 
MriiM-.    When  I  mm«  ui  show  him  tliD  different  teata,  it  soun  titmed  out  that  bu 
himMiir  wa>  red  Idind.     tip  to  ibiil  lime  he  had  known  nothing  of  this  fact, 
Miiij  indfvd  WHS  nn'iU*  olfcuded  ut  the  impulntinn  of  lieing  color  blind.      And 
it  even  hap)it>ns  that  Ibe  color  blind  cjtrry  on  uoriipationH  vrlitrh  in  a  [mwuI- 
iiir  degree   demand  an  excellent  aetiae  of  color;   thua  there  ore  oolor-blind 
pHtniif». 

Whik'  with  iiiiiny  of  tbt;  c<il<ir  blind  lliv  defiiirt  nmiiiinK  undit<cf)v<.'n.-d  during 
tbeir  whole  life,  in  otbtim  it  in  di-«closed  by  their  committing  »tome  groM  mia- 
toke  in  the  choice  of  colors,  as,  for  initlance,  in  the  cjLse  i>f  the  tailor  who  wished 
tu  mend  n  blank  coat  with  a  |iatrh  n(  nn)  r-lnth.  Ilnw  fhn-s  a  color-blind  miui 
commit  Hucli  mintiikL-s  i  We  have  M-eii  nbov«  thul  a  man  with  rvd  bliudnews 
dnituiginHhes  red  and  green  of  equal  briliiaiicy  by  the  fact  thst  thi-  former  looks 
darker  M  him  thiin  tlu'  hiiter.  If  now  we  t^nidunlly  diminiHh  Ibe  lirillinncy  of 
Uw  greeu.  vv  miint  ttnuUy  T«ä.ch  a  point  tit  wbicli  thi!<  rolnr  look»  no  lighter  to 
the  man  with  n-d  blindness  than  does  the  red  whieli  bus  not  hern  altered  id 
brilliaury.  At  this  moment  he  ih  ilL-privcd  of  the  means  uf  dtscrimiuatin^;  be> 
twecn  the  two  colors,  afforded  by  their  difference  in  brilliancy,  and  ia  now  un- 
able in  any  way  to  distingiiisli  the  two  colors  iipnrt.  Colors  chosen  upon  tW» 
prinoiple  are  henoe  known  aa  uonfiisiun  colors.  On  aecount  of  the  great  sensi- 
tivrness  of  color-blind  (K-opIc  to  difference*  in  hrillinncy.  the  preparnllon  of 
the*«.-  onfusinn  cdori*  nvjiupes  gn-at  cure,  nnd  is  l>est  performed  by  paintera 
who  are  thcmwjvcs  color  blind,  mid  who  kee]>  toning  down  two  different  color» 
until  they  »eem  to  tliom  to  be  alike.  Confuitioii  colors  prepured  in  this  way  ore 
very  well  adapted  for  the  detection  of  color  blindnejts  (Stiälinjr). 

Whut  haa  Ui'.n  said  in  regard  to  tlinae  affected  with  red  blindnons  ia  also 
true  of  tlie  other  two  claMte.«  of  the  color  blind,  those  affected  with  green  blind- 
oessi  and  those  affected  with  violet  blindness.  The  circumatance  that  I»  oom- 
nion  to  all  people  affected  with  partial  color  blindnciM  is  that  one  of  the  three 
fundamental  «enaationa  is  dcricicnt.  It  is  mil.  ncecwury  that  one  of  tlie  three 
■pocioa  of  fiber«  sbotdd  be  completely  absent,  as,  for  the  sake  of  simplicity,  has 
bepn  aaoumed  in  the  nxumple  aliove  adduei^.  On  the  contrary,  it  ia  prohnble 
from  various  iviutoa:^  that  tb«  excitability  of  one  kind  of  fiben  has  simply  becomfr 
altered  ho  that  itt>  curve  is  t«  be  itnagincd  as  something  different  from  that 
which  the  plan  outlined  above  preseuttt;  the  curve  of  tlio  libera  for  tlte  pcroep- 
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tionof  red.  for  exninplc,  »pproiimadDij  to  that  of  tli«  fibera  for  the  prrcrptiaa 
of  gram. 

Man;  autlion  plncc  Htrma^»  theory  ^f  toi^  ptneptim  at  tbe  baiti«  of  tbeir 
clwcstliL-ation  of  color  blinilneaL  This  tfaeor;  start«  from  ui  «calysis  of  thtt  h>d- 
ntioDs  which  we  hare  in  looking  at  a  color.  Most  colon)  excite  in  ub  a  mixed 
WDH&tion.  Thus,  in  oraugp  w«  we  bcMdes  yellow  a  certain  aniuunt  of  rc-d ;  an- 
otlli^r  sort  of  yellow,  agw'n,  hwi  a  tioge  of  grwo,  «tc.  Still,  amou^  all  '.In-  »liudra 
of  yellow,  llicre  is  onu  to  which  wo  can  piToeiv»'  no  other  color  besides  yellow; 
thifl  in  the  pure  or  primitive  yellow.  Of  ituch  pure  colors  which  eirite  in  u«  a 
rimple,  unmixed  Bcruutioa  there  arc  beside«  yellow  only  ihroe— ruuni>ly,  pure 
md,  pure  green,  und  pure  blue.  These  four  primary  colon  form  two  pair*^ 
namely,  red  aud  gr«eu  und  yellow  nod  blue.  The  two  colors  of  vHch  pair  art 
called  contrary  colors,  becamw:  they  ha»e  this  poculiarity  that  they  never  CAo 
be  [terceived  at  the  «me  time  in  the  same  color  We  can  conceive  of  a  blue 
which  aflordfl  simultaneoualy  the  impretmioti  ol  kodic  gnxa  or  some  red,  but 
wc  can  Dot  conceive  of  one  whicli  would  a\m  excite  the  wnmtion  of  yellow. 
Tlie  contrary  colors,  therefore,  are  mutually  exclusive,  so  far  a»  wnsation  tn  con- 
ceracd. 

Every  color  may  occur  in  different  degree«  of  concentnilion  and  of  brilliancj. 
Ttiitidt'iM-ndii  ii;>on  the  fact  that  every  color  procliiceH  in  us  )M>i<idcH  the  wn»ation 
of  color  also  tluit  of  white.  <k>lura  along  with  their  rnlor  "  value  "  have  al«)  a 
white  "  value,*'  and  upon  the  mutual  relations  of  tbejH;  two  valuns  depend  the 
coneentratfoD  and  brilliancy  of  the  color.  The  primary  colom  have  along  with 
the  white  "value  "  only  one  color  value,  but  the  mixed  colors  liave  two.  Thua, 
there  belong  to  violet  a  blue,  a  red,  and  a  white  value.  Now,  11»  way  in  which 
the  action  of  light  upon  the  terminationfi  of  the  nervett  in  our  retina  take^  place 
ID  Lliat  liodics  ("  visual  nub»tance»  ")  are  preacnt  in  the  latter  which  uuffer  chem- 
ical changes  due  to  the  light.  Buch  changes  may  be  of  two  different  ood  in- 
deed opposite  kinds,  the  visual  eubstanccs  being  either  decomposed  t ''  dif^nfi- 
similaled'')  or  regenerated  (*'  amimilated  ")bytl)e  light.  The  white  value  which 
all  colon  pomem  depend«  upon  the  disan^iniilativ»  aiTtion  which  tt>ey  exert  upon 
the  vimal  aubatancc  for  the  perccptinn  of  black  and  white.  In  the  ab«<eno6 
of  light,  BBÜmltation  of  thiH  MibHtance  taken  place,  ao  that  we  have  the  ttenwtiou 
Machneas.  Beaidea  the  blaelc  And  white  vinuiil  HUbatance  there  are  two  others — 
namely,  a  red-green  and  a  hIuc-ycl!ow  BubHtnm%,  as  wc  wilt  call  them  for  i^hort. 
Those  are  not  altered  by  every  kind  of  light,  but  only  by  that  kind  which  baa 
the  corresponding  color  value.  Pure  red,  for  iuBtance,  would  diMM«iwilate  only 
the  red-green  substance,  pure  green  would  cau»e  it»  amimilation,  while  violet 
acts  both  on  tlie  red-grRf-n  and  upon  the  blue-yellow  subslanre.  If  pure  red 
and  pure  green  light  fall  at  the  Hsme  time  upon  the  some  npot  of  the  retina,  it 
depsnda  opon  the  proportion  between  the  two  whether  diNixaimilation  prevail» 
over  a!»imilntinn  or  the  mntrary.  The  rPHutling  fipmiation  consequently  is  I'lthfr 
red  or  green,  hut  never  Iiuth  together.  If  the  twu  contrary  cotorB  are  no  choM-n 
with  renpcct  to  their  quantity  that  they  are  in  equilibrium  in  their  action  upon 
the  viHua]  Hiibiitance,  their  color  valuer*  are  abrngaU^d;  there  only  remainn  the 
•ctioD  of  the  two  kind»  of  light  upon  the  b)ack>white  substance,  so  llial  there  if 
a  senaation  of  white  of  a  certain  degree  of  brilliancy.  For  these  reawons,  there- 
fore, the  contrary  color«  mutually  exclude  each  other  in  iwnsation,  und  when 
mixed  ID  certain  proportions  afford  a  sensation  of  absetice  of  color  (i.  e.,  they 
are  complementary  culoni). 
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According  to  Hcrin|^*it  tlioory  of  colnn«,  the  raune  of  culor  hlindnew  must  be 
coQoi'ivcd  to  runsitit  iu  the  ubwnc«  uf  oat  or  uf  tuth  ot  the  colored  vUual  sut>- 
«taaces.     In  tlie  Uitttir  cunv,  in  wtiicli  Dutliiu^^  but  the  blxck-wbitc  visual  mit»- 
«taaco  is  li<fC,  tutal  ixitor  bliniloeHS  «xintR;  all  colors  now  tict  itiniply  by  reiwoai 
of  thirir  blnck-wliite  VkliUM,  aii<)  licuce  ore  pt-rccired  ai)  wbitc  of  iliffL-rt'iitdAgreasi 
of  bnlliancjr  (i.  e.,  gray)-    Abiicnr«^  of  tlic  re-d-gruen  visual  subslatic«  cause«  red- 
j^rvfU  blindnESH,  ubsuiicL-  of  lliu  bhm-jt-llow  rvubfluuot;,  blui;-,vi'lluw   bliiidncSB. 
Tlie  furiiwr  couijtrtseit  tlic  ^rcat  majorit>  of  cases^naniely,  those  which  accord- 
iug  to  the  theory  of  IIvlmholTx  are  called  red  blind  iind  gnTn  blind.     A  mui 
with  r«d-f^on  bUiuJn»»  t«efs  in  the  Hpcctniin  ualy  two  L'olura,  yuHuw  and  blue. 
TbcKc  an  .S4?|mnitcd  by  u  tjpiy  t<piki:v  (th«  "  ucutraL  "  opnce)  which  Cürrexpouds 
lo  the  pure  grevn.     Pure  red  and  pure  gre«n  net  upon  the  eye  affected  wilh 
n.'d-]|frM.-n  hlindnt^sM  only  wiib  llicir  wliitu  vulues  and  hniiri-  Imch  tippear  ^t»j, 
on  which  aroount  tbt^y  arc  by  suoh  Ml  iryeconfoutidod  with  ouc  another.    Miiüd 
color«  undergo  nn  iitlcr«tion  of  their  tone,  tniuiinurh  as  at  their  two  color  value« 
but  ntic  romes  into  pluy 

By  far  the  uiowt  fntijiiviit  form  of  congeiiila]  color  bliudnem  ü  red  blind- 
tie»  (according  to  Hering,  red-gwcu  blindnciu).  It  ocrciint, »»  olM^üTatxon»  upon 
A  ^rcat  numbfr  of  niPii  huvp  tüinwn,  in  froni  thn.'t>  tti  four  pL-r  i%>nt  of  the  niaJo 
|H>puliit ion.  In  women  color  blindncrw  id  much  iiiorv  rtire,  iierha]»  l>rcsuiw  their 
coli.>r  scn«e  iindfrf^oeii  u  »>ort  of  crlucation  through  tlicir  having  «ucb  froquoDt 
occasion  lo  bi*  buny  with  colowd  objects  (in  drKHSuifiking,  et<'.). 

Color  blindnesH  entiiilH  no  diHiMlvnntii^ji!  upon  thoHc  who  are  troubttil  with 
it  beyond  rendering  them  Icm  fit  for  the  ]>crform:tnce  of  r<-nai[i  caUJQge.  Among 
these  »re  nil  those  occuimtions  which  refjuire  praeUcdiHerimination  of  rolora,  c.  g,, 
that  of  the  paialvr,  the  dyer,  etc  Iteceutly  particular  atteutLoii  hu»  Wvn  callrd 
to  the  fact  that  the  railroad  and  nautical  nerWco  also  reijulru  nn  wcurute  hfiim 
of  color.  The  signals  used  on  railroad--«  or  ships  are  mo»l  frequently  red  or 
green,  wliirh  ore  juat  the  colort  llml  «re  conroiitided  by  moat  color-blind  ppr- 
8ong;  it:  this  way  accident«  might  be  cauK-d.  For  tliia  reuaoii  the  employees 
upon  mrlnindp>  and  !«eagoing  vetwelN  an-  ut  preaciit  iu  moAt  couutrieH  Imlwl 
with  ff  fercnce  tt>  their  color  sense,  ami  their  entry  into  the  ftervico  ia  made  coa- 
ditioual  upon  the  proof  thut  their  color  sen^c  ia  (wrfect. 

The  Henwiulration  a/  (hr  exuttnice  of  eolar  Mindnam  require»  accurate  and  can- 
tioua  tealing.  Many  of  thi>  color  blind  who  ure  aware  of  their  defect  try  lo 
concul  it  from  the  examiner,  especially  if  »onie  mnteriul  advantage,  such  as,  for 
inatancp.  a  business  positiiin.  di-peiids  upon  the  rcttidt  of  the  testing.  Accord 
iiij^ly,  in  the  ease  uf  xucli  |H;ntonn  we  inurit  be  on  the  lookout  for  nil  aorta  of 
artiticea,  and  particularly  on  the  loi>kout  for  previous  practice  in  the  ordinary 
mL'thotU  of  tenting  the  color  [«enjie.  On  the  other  hnnd.  people  with  &  good 
color  sense  might  be  considered  to  be  color  blind  if  from  wnnt  of  iniagimitinn 
or  prACtice  they  call  the  color«  that  are  set  before  them  by  incorrect  natuee. 
Wc  should  not,  tliervforo,  undertake  to  tent  the  color  sense  by  N;^ttiDg  colored 
object»  before  the  |ien*on  and  asking  him  the  name  of  the  color.  If  we  do  ao, 
th«  mun  who  ia  color  blind  will  in  many  cuse<s  by  uititig  a  little  attention  give 
the  right  answer,  while,  on  the  other  hand,  nn  unMiimted  man  will  not  in> 
frei|iiently  call  the  color»  wrung.  The  ttyl  i»  better  [»erfomied  by  placing  Iw- 
fore  t\u:  perwn  nnder  examination  thoac  colon»  which  according  to  experienoa 
color-blind  pentor»  rp»dily  confound  with  <-uch  other,  and  by  then  aeciag 
whether  miNtakea  ar«  actually  committed.     For  thia  |>ur|K>se  a  Large  uaBortmeDt 
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of  coloivd  wonted)«  »re  the  bp»t  ndiipleil  (Heebeck,  Ho)m>n«D).  One  of  Uio 
womtetls  M  set  tiefar«  tlic  pttnon  U>  b«  tvntvd,  and  hv  \n  aski^d  to  plaro  with  it 
»II  the  wonted«  tbvt  look  like  it.  If,  tbvti,  wimpk'ii'  of  different  and  indeed 
t^uite  dLssimilsr  culon  nrc  |>lncL-d  together— fur  iustunoc,  gruy  and  red  with 
grven — these  give  th«  R|>eRiui  cunfuniou  colum  of  tli«  penwn  under  «lumitui- 
tioi),  and  make  it  pouibte  to  dottnnine  the  kind  of  color  blindneas  that  be  liw. 
^iniR  Imvp  Imd  ftnbruidcrT  pattoniü  ta  serve  ««  tvat  ubj<>rt8  mnde  out  of  those 
woisted«  the  color«  of  vrhich  are  moi^t  fre<jUontly  coiifoiiiKU'd  (Dno«,  Keun«). 
Colored  pa|»cni  or  powder«  nuiy  ul^n  hf  employed  inntfud  of  worxteds. 

The  tt^t  moit  in  us«-  lieaidps  Ilolni^^ii'ti  won*led  t«.t  is  ihc  [weudo-iitoclipo- 
mntic  diagram«  of  Stilliu};.  TliL^Ht.- cousiet  of  patterns  arninginl  like  »  chus»- 
hoard  und  compowd  of  MitiarvK  i>f  dilTerent  color«,  which  lat  dtspoMd  M)  u  to 
form  Irtti-n«  or  Ögtin-M.  The  rolure  uf  the  sijuareK  an  elected  by  the  old  of  a 
oulurliliiid  painter  m>  an  to  com>H[H>nd  to  th«  niinfusion  colors  uf  ■  iiinn  whu  is 
color  blind  To  the  Utter,  then,  «11  lliv  M^uaree  appear  uf  the  oanie  color,  bo 
that  Ik-  fan  not  rvi-ogni/u  IIil-  h-tler>  or  tij;iire>i  formed  by  them. 

For  the  ttcit- iititie  exiiiuiiLnlio»  uf  the  color  blind,  tlio  ii|H-ctr<)M-opP  is  indis- 
[»etwablc.  By  It»  aid  we  determine  whether  the  color-blind  man  eecs  the 
»|>rrtniin  dhnrtt-nr^d  at  one  uf  lU  twrt  vntU,  and  what  colon  be  can  dititingimh 
in  it.  Jr'uiiheriuure,  by  niiiunü  uf  the  apparatus  we  nhow  him  iHoliUc<l  (Kirtions 
of  th«  spectnioi  and  muki-  him  tell,  both  by  naming  the  colore  mid  by  compar* 
iii^  llii-m  with  H|M>cinit^nf  of  otlivr  color»,  how  the  different  porta  of  the  spco 
truin  look  to  him.  Fur  a  quantilHtivo  determination  of  tlH^  color  Mrnoc,  tha 
melhod  of  Donder»,  Wtbcr,  WolfflKTy,  and  other«  19  adapted,  litre  small 
diükü  of  fulured  pujM-T  ujm)»  a  Imckf^roiind  of  black  juitin  )>erve  a«  test  objecta, 
Whi-n  (he  coh>r  HenM.>  i>t  nonnnl,  disk^  of  a  definite  eize  must  \ie  rccoffnim^d  at  a 
dotinite  dixtaiice,  whii-h  to  be  tniw  i»  dilTerent  for  the  different  eolurx.  The 
weaker  the  eolor  sen«'  of  tl»e  pfmon  under  examination,  the  nearer  mtlHt  he 
get  to  be  able  to  tell  the  rolnr  rorrectly,  even  siipjxMing  that  he  recojfiitKeti  it  at 
nil.  The  diatancv  at  which  tb«  color  begin»  to  bv  recognized  gives  thaiateosi^ 
of  the  color  ^nae  for  the  color  in  quention.  Instead  of  colored  paper  we  auy 
UK  colun-d  glasaes  which  an-  lighted  from  behind.  These  last  test»  (Uinttm 
tenta)  approximate  rieiLre»tt  to  the  condittona  which  are  preiient  in  the  railroad 
aerricc. 

Many  other  methods  of  teetiog  the  color  scnw  have  Iweii  projMwecl,  »11  of 
nhich  are  of  um%  as  in  douMfiil  cu«ea  we  can  «rrirc  at  detUiite  resulta  only  by 
means  of  numerous  corroborative  expcrimenta.  Only  one  of  thero  need  be 
mentioned  here — namely,  the  titwue-paper  tewt  of  Meyer  If  n  bordwof  gray 
paper  in  placed  upon  red  papitr,  il.  appear»  tu  have  the  c.>umplemeo[ar>-  color  of 
it»  bttckground  (that  is,  green).  This  i»  particularly  apparent  whc-ti  the  whole 
is  covered  with  a  sheet  of  liiwue  paper.  A  colur-blind  man,  who  docs  not  reo- 
ogniz«  the  color  of  the  (laper  forming  Ilk'  buckgroimd,  will  altio  fail  to  teU  cor- 
rectly the  comj>lement)iry  color  of  the  tKirtler. 

It  tH  imposMJIile  to  cure  cnngnnitttl  color  bliodne»). 

Anjuirtd  fulor  bliMitnnm  in  a  frequent  symptom  of  affuctiuna  of  the  li^t- 
percelHng  apparatus — that  is,  of  the  retina,  of  the  optic  nerve,  and  even  of  th« 
central  tenninatioriH  of  the  optic  trmcta.  Afferttons  of  the  optic  nerve,  pnrticti- 
larly  ita  atrophy,  are,  however,  by  far  the  moat  frviiui-nt  caune  of  disturbancea 
of  the  color  wnw.  Such  dittturlKinces  are  never  abrent  when  once  the  visual 
acuity  haa  become  considerably  ntdiiced  08  a  cuusvquenue  uf  the  affectiou  of  the 
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optic  nerre.  In  these  cases  the  color  blindness  does  not  set  in  suddenly,  nor  ft»- 
all  the  colore  at  ooce;  but  first  and  ver;  gradually  the  perception  of  green  and 
red  is  extingoished,  then  that  of  yellow,  and  last  of  all  that  of  blue.  Acquired 
color  blindness  may  therefore  be  utilized  for  purposes  of  diagnosis.  If  the 
Hight  is  impaired  simply  by  dioptric  obstacles  (e.  g.,  by  opacities  in  the  cornea 
and  in  the  lens),  the  perception  of  color  remains  intact,  even  when  the  general 
features  of  objects  can  do  longer  be  recognized;  but  as  soon  as  the  color  sense 
proves  to  be  defective,  an  afiFection  of  the  light-perceiving  apparatus  must  be 
assumed  to  exist.  (For  the  color  sense  in  the  periphery  of  the  visual  field,  of. 
page  88  and  Fig.  19.) 


CHApTEn  xrr 


DISEASES  OP  THE  LIDS. 


Anatomy  and  Pbtsiolohy. 

1  (palpebne  *)  are,  in  ori^n,  folds  of  i\\e  exlonm]  skin, 
which  push  their  way  over  tho  eyeball  to  cover  and  protect  it  Tlir 
boundaries  of  the  upper  lid  are  formed  by  the  eyebrow  (supereilium)^ 
but  the  lower  lid  passes  without  any  sharp  line  of  deuiarcalion  into  the 
cheek.  The  lids  bound  the  palpebral  Gssure.  at  the  two  uitreiiiitips  of 
which  (the  angles  of  the  eye)  they  unite.  The  external  angle  of  the 
eye  (oatithoe  ezternns)  runs  out  to  a  sharp  |}oint;  when  the  lidii  are 
drawn  apart  there  is  put  u{>on  the  »treteli  u  delieute  riHltiplication  of 
akin  (the  external  commissure),  connecting  the -upper  und  lower  lids  in 
this  situation.  The  inner  angle  of  the  eye,  ou  tho  contrary,  presents 
a  liorsesboe-ehttjwd  notch,  at  the  Imttoin  of  which  lies  the  carimcle 
(Pig.  30,  C).  The  meAD  width  of  aperture  of  the  palpebral  fissure  varie« 
with  the  individual.  On  an  averagfe,  the  fiesnre  opens  so  far  that,  with 
the  ordinary  way  of  looking,  the  upjter  lid  eovurs  the  uppermost  part  of 
the  cornea,  while  the  lower  lid  leaves  the  lower  margin  of  the  cornea 
free.  The  shape  and  width  of  the  palpebral  Assure  are  of  the  greatest 
influence  upon  the  expreesion  of  the  eye.  Kven  wliicli  Iuiti*  the  reputa- 
tion of  being  large  and  beautiful  are  generally  not  really  large  eyeballs, 
but  eyes  with  a  wide-open  palpebral  fissiirp.  So,  too,  tlie  expression  of 
the  laity  that "  the  eye  is  Kinal!er  "  usually  hu»  reference  not  In  an  actual 
diminution  in  the  size  of  the  eyeball,  but  to  a  lessor  degree  of  latency 
of  the  palpebral  fissore. 

The  skin  covering  the  lids  isnboiil  tha  thinnest  in  the  human  hoily. 
As,  moreover,  it  i»  but  very  loo»eIy  attached  to  it«  bed  through  the  me- 
dium of  a  lax  and  non-fatty  connective  tissue,  it  can  very  readily  be  made 
to  shift  its  position.  For  the  eanie  reaAon  it  can  readily  wrinkle  up  and 
stretch  out  agaiD,ad  the  lids  open  and  shut.  In  old  people  it  is  thrown 
into  numerons  wrinkles.  Becauae  of  the  ease  with  which  it  ladisplaced, 
it  is  readily  diHtortod  by  cicatrices  in  its  vicinity,  fio  that  ectropion 
cicatriciale  is  produced.  So,  too,  on  account  of  the  laxity  of  iU  at- 
tachment, it  is  very  prone  to  be  affected  by  eztensire  ecchymoses  and 
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oxlema.  It  is  only  in  the  neighborhoml  of  the  free  border  of  the  ]ii 
ihut  the  skin  is  closclj  united  to  the  subjacent  tarsus  by  rigid  con- 
Dective  tissue.  This  free  border  of  the  lid  forms  a  narrotr  surface  which 
looks  downward  in  iho  upper  lid,  upward  in  the  lower  lid  (r  r,  Fig.  24)^ 
When  Lhu  Udu  are  closed,  theäo  two  surfaces  art?  adjusted  to  each  other 
with  perfect  accuracy,  «o  that,  with  the  aid  of  the  lubrication  aSordeJ 
by  the  Bcoretiou  uf  the  Meibomiuu  gland»,  thoy  are  able  to  ket<p  the 
lachrvmal  fluid  in.  Wlieu  wc  open  the  lids  forcibly  in  |>eoplü  affected 
with  lachrymation  and  blepharospo-scn.  wo  not  iofrctiucutly  sec  spurt 
trom  the  eye  a  stream  of  tears  whicli  hail  bc*eQ  kept  in  by  the  closed  lids 
—a  proof  that  the  closure  of  Ui«  Lids  is  water-ttglit. 

The  liiii«  along  which  the  surfaces  of  the  free  border  of  the  lids  is 
reflected  on  to  the  anterior  and  the  posterior  surfatie,  nM}>ectively,  of  the 
lid  are  called  the  anterior  and  posterior  margins  of  the  lids  (Kig.  IGO,  v 
and  A) ;  the  narrow  surface  lying  between  them  is  the  inter  marginal 
strip.  The  anterior  margin  of  the  Hd  is  rounded  ofT,  and  has  jotting 
from  it  the  eyelashes  (cilia),  which  are  arranged  in  several  rows  one  be- 
hind the  other.  The  cilia  upon  the  upper  lid  are  larger  and  more  nu- 
merous than  upon  the  lower.  The  posterior  margin  of  the  lid,  where 
the  free  border  of  the  lid  passes  into  the  conjunctival  snrfaee  of  the 
latter,  is  sharp.  Direjotly  in  front  of  it  lies  a' single  row  of  small  punctn, 
the  oriQces  of  the  Meibomian  glands  (r/i,  Fig&  161  and  162).  Between 
these  and  the  cilia  rnns  a  fine  gray  line  (i.  Fig.  1  Ul)  which  divides  the 
intormarginal  strip  into  two  parts,  anterior  und  posterior.  The  de- 
scription here  given  of  the  structnre  of  the  lid  answers  for  its  whole  ex- 
tent as  far  inward  as  the  spot  where  the  punctum  lacrimale  is  situated, 
a  spot  the  position  of  which  corresponds  to  the  inner  extremity  of  the 
tarsus  {p.  Fig.  161  and  Fig.  1C2). 

On  everting  the  lids  we  get  u  view  of  their  posterior  surface,  which 
is  covered  with  the  conjunctiva.  This  is  intimately  adherent  to  the 
tarsus,  and,  particularly  in  the  upper  lid,  allows  the  Meibomian  glands 
situated  in  the  tarsus  to  show  through  clearly. 

The  moveftienis  of  the  lids  are  performed  in  the  following  way  :  In 
opening  the  eye  the  upper  lid  is  raised  by  the  levator  palpebrm  aujie- 
rioris,  while  the  lower  lid  sinks  by  its  own  weight,  although  it  doe«  so 
but  very  little.  Owing  to  the  fact  that  fibers  from  the  tendon  of  the 
levator  (Fig.  IGO,/)  run  to  it,  the  skin  of  the  lids  above  the  convex 
border  of  the  t&rsus  is  drawn  quite  far  in  between  the  eyeball  and  the 
upper  margin  of  the  orbit,  at  the  same  time  that  the  upper  lid  is  raised. 
In  this  way  there  is  formed  a  furrow,  over  which  the  lax  skin  of  the  lid 
hangs  down  under  the  form  of  a  fold  (covering  fold,  d,  Figs.  24  and 
100).  In  many  cases  this  is  so  large  as  to  reach  down  beyond  the  free 
border  of  the  lid,  and  thus  cause  disSguremcnt  (ptosis  adiposa;  see 
§  113). 

With  regard  to  the  cfiuursof  the  Hd,  wo  must  distinguish  between 
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moderate  clouurt),  such  m  taktiH  place  üuriug  iho  iict  of  vmking  and  in 
aleep,  auii  thu  net  of  8<)ueeziDj;  the  lids  tightly  together.  In  Hip  furmi-r 
the  tipper  lid  niiiks  by  its  owu  weight,  while  the  lower  lid  is  mtscd,  ol- 
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Tta.  m.—TJurmtmitJQtJim  Sbcti«*  TitHovttH  im  Urrsti  Lid.    IlB«nl(M  S  x  I. 

Tltu  aklii  of  Ibr  lid  rrrwiit«  In  Ihr  upimr  nrU  «Nov»  a  aiilni»,  thi'  »iVPrinK  folil,  H:  hrlnw.  It 
ött<rtir*  Ibe  Mnu^ar  ntjce  of  Uut  Ud.  i-  In  Hi»  nkiti  are  Toun^l  tttin  hiUn.  e  '.  llw•^«lt  rtuid>.  a. 
c'IUa,  c  c  c,  nnd  in  um  iwiKhUrrbmü  of  Uw  laU«r  Zeiu'a  ('■■hI«'  ■>  *<i<l  U>«  oiodlfird  ■■«nt 
gkcd«.  a.  Bmtath  tlie  akta  Ub  the  inu>n<<ne<r  diTided  bundle«  or  Ober*  of  Uw  orblcubirln, 
ao,  or  wbtch  ihoa«  plAci>d  moM  toteniftlly.  rr.  form  the  muamltjii  ellUiia  RiotAnt     The 

■ubteoMU  unuM.  t.  and  over  Ui«  Latter  hliooa  papfltip.  eRppcijUly  ui  n  polai  CMTtwondlac 
to  tM  convi-x  iiipiirri  hiirilr-r.  nii.  of  I)«'  lamia  8UU  hlchiT  Up  'al  h>  in  Itir  neirhnortMfd 
Of  Um  rctrotATBAl  fuld  It  arqulrra  au  sdeoc-tJ  i-haraolvr  Tli<-  Mi-ilK>niiiin  ulftiult,  p.  ti«*« 
thrir  arUlrrx.  n>.  In  fnuii  «f  ih>-  puHt/rrlor  nliri'.  h.  nf  tiw*  lid;  almv«'  ih<'iii  lii-  Lhr  tnuoiBM 
Klaadft.  w,  and  >illl  hichi-r  MUllrr'ii  mijiiciili»  lArsalla  mpvrlnr,  p.  «ml  itif  Irvntnr  piitpr*linF 
Miporiorla,  (.  Fmm  ihnlaior  (hi- Irwh  of  n\>rni.  f.  paunr*  Ui  Ihr  uhlo  of  Ihr  llil  u(  l>  I)i# 
ftmiaunoMintpi^rliir;  ni,  Uii>  iuciih  UirariiH  ftidTiur:  fron  Um  l«U«rilti!  r»tnl  pLi-fiitmaiM. 
■p.  m».  M  Ar*  <rtntiKbt  doimiiranl,  ihEii  back«^<l.  (hrougb  ih«  twmia 


though  qnite  imporccptibW,  by  the  orbicaUris  iniisclo.  Contaot  of 
the  free  borders  of  the  two  lids  does  not  take  place  throughout  their 
whole  exieut  at  once,  but  begiUB  »t  the  external  cantbus  and  is  then 
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made  all  ulong  the  liJ  »ucces^ively  to  the  iuteroal  cantbus.  Because 
of  this  fact,  the  luchr^inul  fluid  wliioli  the  lid»  iii&y  he  said  to  wipe 
off  from  the  siirfiK»]  uf  tlie  eyeball  is  projielled  alung  in  the  paliKbrol 
fissure,  as  it  closes,  toward  the  inner  canthus,  und  thua  arrive«  at  the 
putictuni  lacrimale.  When  the  lids  bücmne  ulut^ud  in  sleep  the  ejcball 
also  performs  ii  movyineiit,  rolling  upward.  Any  one,  wlien  he  is  tight* 
ing  agaiuBt  sleep  and  his  lids  uro  shutting  together,  can  feci  that  the 
«yes  ore  being  drawn  up  as  by  an  invisible  force.  In  persons  with  thin 
lide  (women  und  children)  we  cjin  reoiignizu  tlm  o<]nv<'x  cornea  through 
the  upper  lid,  and  determine  that  it  is  directed  upward  beneath  the  closed 
lids.  It  is  still  easier  to  do  this  in  coses  of  staphyloma  of  the  cornea. 
This  behavior  on  the  part  of  the  eyeball  is  important,  inasmuch  as  the 
protection  of  the  cornea  by  the  upper  lid  is  thus  provided  for,  even  when 
the  palpebral  ßssure  ia  nut  ooinplotoly  closed  in  sleep,  ll  is  not  till 
lagoph that m  113  reaches  c|uite  a  high  degree  that  a  portion  of  the  cornea 
remains  constantly  visible  in  the  palpebral  assure  ;  and  this  portion  i«, 
in  fai^t,  always  the  lowest  ]uirt  of  the  cornea,  which  consequently  is  most 
«xpüse«)  to  the  diinger  uf  undergoing  desiccation  (keratitis  e  lagoph- 
thalmo ;  see  page  174). 

In  squeezing  the  eyes  together  not  only  are  the  lids  closed,  but  also 
the  skin  in  the  vicinity  is  drawn  in  toward  tlm  puljiubral  fissure,  and  is 
thus  thrown  into  uunierous  wrinkles. 

Winking  can  be  performed  voluntarily,  but  usually  results  through 
reflex  action,  which  ia  excited  by  the  sense  of  dryness  in  the  eye  or  by 
the  presence  of  foreign  boUios — duat,  smoke,  otc.  It  is  eifected  by 
means  of  the  trigominua,  which  is  the  sensory  nerve  of  the  eye  and  its 
vicinity,  and  is  hence  rightly  called  the  sentinel  of  the  eye.  The  effect 
of  winking  Js  threefold :  It  covers  the  surface  of  the  eyeball  vith  a 
uniform  layer  of  lachrymal  fluid,  and  honco  prevent«  its  dusiccatiou; 
it  wipes  the  dust  off  from  the  eye ;  and,  lastly,  it  propels  the  lachrymal 
fluid  toward  the  inner  angles  and  into  the  puncta.  Hence,  interferonoo 
with  winking  etitüils  serious  disturbance.  Kpiphoru  devcio]»,  since  the 
tears,  instead  of  entering  the  puncta,  run  over  the  border  of  the  lower 
lid  and  down  upon  the  cheek,  and  the  cornea  becomes  diseased  because 
it  la  neither  properly  moistened  nor  cleansr-d  from  the  dust  which  foils 
upon  it 

Dissection  of  the  lids  presents  the  following  structural  conditions: 
In  the  lids  are  found  two  voluntary  muscles,  the  orbicalaris  (sive 
sphincter)  palpebrarum  and  the  levator  palpebne  supcrioris.  The  orbie- 
uiaris  lies  directly  beneatli  the  skin  of  the  lid  to  which  it  belongs;  it 
is  nothing  but  a  flat  expanded  cutaneous  muscle  which  surrounds  the 
palpebral  fissure  in  the  form  of  a  circle.  We  can  distinguish  in  it  two 
portions,  an  internal  atid  an  external.  The  internal  portion  lies  in  the 
lids  themselves,  and  is  thence  called  the  palpebral  portion  (portiopalp«- 
bralis).     It«  fibers  (//,  Fig.  161)  originate  from  the  internal  palpebnl 
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Ugnmcut,  the  Ugnmeutttm  cnnthi  tnediuJe  (sive  eanfJii  internnm).  This 
U  a  firm,  fibrous  li^itieiit  (/)  which  h  ultachcd  to  the  fi'unUl  }>rocegB 
of  the  sufierior  maxilla  (/'),  and  lies  directly  beneath  the  skin  of  the 
inttTual  aiigl«  of  the  eye  (Fig.  Ui'i).  Heiioi-,  it  ih  visiblu  even  in  the 
living,  espfciiilty  iu  temi  persons  with  thiu  skin»,  if  the  eyelids  are 
drawn  ouCM'ard,  a  manceuvre  that  causes  the  iiilernttl  palpt'hral  liga- 
ment to  jinijVct  and  bulgo  the  skin  furuurd.  From  the  inU^'nial  pal- 
pvbnil  liganieut  tlie  libers  of  the  palpebral  portion  of  the  orbicularis 
run  in  arches  over  the  anterior  surface  of  the  two  lida,  ouvpring  Iheni 
from  the  free  Wnlor  cf  tlie  lids  to  the  margin  of  the  orbit,  and  Huully 
meeting  at  the  outer  side  of  the  palpebral  tiä^uro.  Here  they  partly 
unite  with  each  other  and  partly  arc  icserttni  into  the  external  pjJpe- 
bral  ligament  (the  rhaphe  palprbralü  Interalis  ;  *  Fig.  161,  /c,  and  Fig. 
Id'i)  which  is  here  aitaatcd.  The  external  portion  of  the  orbicnlaris 
is  the  orbital  ]>ortion  (portio  orbiüdiK).  It  lies  outride  of  the  palpubral 
portion,  upon  and  in  the  vicinity  of  the  margin  of  the  orbit. 

The  palpebral  portion  of  the  orbicularis  moves  only  the  lids  them- 
scWea,  and  is  tho  only  part  tliat  come«  into  play  in  the  ordinnry  act  of 
winking  as  well  as  in  the  moderate  closure  of  the  palpebral  Üsatire. 
The  orbital  portion  contracts  the  skin  in  the  vicinity  of  the  lids,  and 
Uins  makes  it  jioasibl«  tu  squeeze  or  screw  the  lids  Grmly  together,  in 
which  act,  therefore,  the  entire  orbicularis  participates. 

The  hvaior  pnlprbrai  supcrwris  arises  at  the  bottom  of  the  orbit 
from  the  circumference  of  the  optic  canal,  and  from  tliis  point  runs 
forwanl,  lyiti^  as  it  does  so  upon  the  snpcrior  rectus.  Spreading  out 
in  the  form  of  a  fan,  it  is  attachKl  by  nirnns  of  a  sliort  tendon  \o  the 
upper  margin  and  the  anterior  surface  of  the  tarsus  of  the  upper  lid 
(f,  Fig.  1Ö0).  Beside.»  this  striated  levator  mnsclo  of  the  lid,  there  is 
aUn  an  organic  musclo  dii^novenil  by  Hcinrirh  Midler,  and  called  the 
wu^eulus  taraalis  guperior.  The  smooth  fibers  of  thia  arise  from  be- 
tween the  striated  fibers  of  the  levator,  along  the  under  anrface  of 
which  they  too  run  to  the  upper  margin  of  the  tarsus  {p.  Fig.  ItiO). 
An  analogous  bundle  of  smooth  muscular  fibers  also  exists  in  the  lower 
lid,  where  it  lies  to  the  lower  aide  of  the  inferior  rectos,  and  is  attached 
to  the  tarsufl  of  the  lower  lid  (nmscuhtf  tnrsahtt  in/erifir  of  MQUer). 

The  orbicularis  is  innervated  by  the  facial  nerve,  the  levator  by  the 
oculo-motor  nerre,  and  the  two  tarsal  muscles  of  Jlüller  by  the  sym- 
pathetic. 

At  the  free  border  of  the  lids  there  are  found,  in  the  vicinity  of  the 
cilia,  hair  folliclea  and  the  sebaceous  glands  (here  called  Zeiss's  glands; 
z.  Fig.  160)  connected  with  them.  Moreover,  clo6e  to  the  margin  of 
the  free  bonier  of  the  lids,  sweat  glands  occur,  the  structure  of  which 
Taries  somewhat  from  that  of  the  ordinary  sweat  glands,  for  which  rea- 
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son  they  aro  designated  under  the  name  of  niodißed  sweat  gUnds  or 
MoIPb  gtnnds  (h,  Kig.  10Ü).  They  enipty  into  the  glands  of  the  ciliary 
hair  follicles. 

The  tarsna  (/,  Kig.  IGO)  forms,  bo  to  isppak,  the  skeleton  of  the  lid, 
giving  it  rigtility  of  form  and  affording  it  firm  snpiwrt.  The  torsns  of 
the  nppcr  lid  is  bronUer  (higher)  than  that  of  tlie  lower  (Kig.  1C2),  In 
the  tarsus  are  distinguished  a  free  and  an  attached  (convex)  border, 
Btid  also  an  anttrior  and  a  |>oatenör  surface.  The  fibers  of  t!ie  orbion- 
laris  (e.  Fig.  ICO)  lie  npou  the  anterior  surface^  while  the  posterior  Btir- 
fmie  is  cotfered  by  the  conjunctiva.  The  two  extreniiiies  of  the  tantus 
are  coiitinuoua  with  the  external  and  internal  iMil[iL'braE  li^iiment«.  To 
the  convex  border  of  the  tarsus  is  nitacbed  a  fascia  which  nina  from  it 
to  the  margin  of  ttto  orbit,  and  upon  either  side  is  connected  with  the 
paljwbral  ligiunciits  (fascia  tarso-orbitalift).  Ilcncc,  when  the  lids  are 
shut  the  orbit;  is  closed  in  all  over  anteriorly  by  IJLirous  structures  which 
together  form  the  orbital  septum — namely,  the  two  tarsi  in  conjunc- 
tion with  the  fasvia  tarso-orbi talis  luid  the  two  palpebral  ligaments 
(Kig.  102). 

The  tarsus  consists  of  fibro-cartilnge,  in  which  are  irahedded  the 
A/eiktniia»  glattds  (g^  Fig.  I  CO).  These  are  elongated  acinous  glands» 
which,  lying  parallel  with  each  other,  ti-averse  the  tardus  from  its  at- 
tached to  its  free  border.  They  are  longest  in  the  uiiddle  of  the  tar- 
sus, where  the  latter  attains  itü  greatest  height,  and  grow  progressively 
shorter  toward  the  edges  of  the  tarsus  (Fig.  Wi),  In  their  essential 
chantclcrthe  Meibomian  glatuls  arc  nothing  but  hirge  sebaceous  glands. 
Like  the  latter  they  secrete  sebum,  which  lubricates  the  edges  of  the 
lids.  By  this  the  overflow  of  tears  over  the  free  border  of  ihe  lids  is  hin- 
dered ;  the  closure  of  the  palpcbnil  Hs^ure  is  renrlered  water-tight ;  and, 
lastly,  the  skin  of  the  border  of  the  lid  is  protected  from  maceration  by 
the  tears.  Acinous  mucous  ghinds  arc  frequently  found  near  the  con- 
vex border  of  the  tarsus  (Fig.  160,  «?,  and  Fig.  ItJä). 

In  accordatice  with  its  anatomical  structure,  the  lid  can  be  readily 
divided  into  two  imrts.  The  anterior  or  cutaneous  [lortion  contains 
the  skin,  together  Willi  the  cilia  and  q\»o  the  fibers  of  the  orbicularis. 
The  iMsterior  or  conjunctival  portion  consists  of  the  tarsus  with  the 

BxrutSATKiK  or  Tia.  iSl.-TheiiMftl  wnllof  itavnrbhto  fonni<d  bT-ilw  iBinlna  paprrmeM 
<m  pluium)  ol  Ih«  «Ibniold.  L.  Die  Inotirymal  tton<>,  T.  aitcl  th«  froni«!  pr<^t<riH.  f.  of  ihe  m* 
piTu>r  maxUÜ.  The  IM  tu-o  üiui«  Ir'tiitd  ilir  fonm  wu'vl  IwrlniAlhi.  In  »hk'!-!  lire  ilip  Uclirj-- 
nikl  «ac  S.  Thr  tttmj  vnlb  nr  ilw  nrhli  »rr  ixi«tnl  \\y  n  iHTinrhlt«  inprinniriim :.  /'.  rrnm  nhlch 
th*  p«lpi-h«-Hl  Il)i*nirri1k  Inkr  I  Wir  ■■Hrln.  TTi«  liiUTtml  |>al|it-hral  Ili.-i>rn>-ii1.  I,  illvUlm  into  nn 
•ntmior  limU.  <■.  a.a>\  a  iBmirrlurUiiib.  h.  nbk-k  iiitt<ri>3rr  iiH-'I'w.-  Uu-  liu-lirvnuil  »bo.  Fn>ni  llw 
pMMrinr  llniiJ  lu-lnf  ihii  ill^rs  of  Hi-nar*«  jriUM'U-.  W.  t'.  vxivr^ti  |ial|<i-ltrBl  lljnirtwnt  :  fi  anil 
fr.  <hr  nil)»  iif  fuMLA.  Ilkfw(t>>  (irl<ln«ttnK  froTn  ih^  p^^oi^nim.  ipiItik  <*•  ili<'  Intern«!  nvliis 
niu*.'!«?,  /.  nnil  ttip  «itrmAl  rwlu».  E  Tli»-  «kJii.  A',  "f  Ih»  ilormifn  of  lli^  iir-w  fiaKH-n  inio  Il»p 
lowpr  lid.  ax  wti'««  fire  borxlor  nr«  Hr«n  tb<>  dlU  »nd  lli<>  «rlflcv*  of  th<'  MHIihtiiIad  flftndit.  m  ; 
lwtw«Mit  Ui»  two  ^xt*4tiU  *  KTnf  !''■''<  >-  ^^  ''>''  ■i^nrr  rxtivmll.T  «t  t)ir  ilil  Va-*  IIu-  Inr.-rior 
ptUiCtWBl  l»crUu&l».  p,  and  fanliT  aloii«  In  ihr  c'>Tijiin<-1i'Ml  bv  Hi»  citrimcli'.  c,  niid  (be  t>lh-« 
Vronunartli.  n  pyntn  Uif  rrrhnll.  tlir  liiwitr  balf  iif  nlil<-)i  In  i-xlilhili-il,  l>ii'  trn«  nnd  nViHK  wjlb 
k  tta«  VtUwoui  linmrir  harp  hM'ti  labr«  out,  «Ofl  thp  \t\tfiwM  ctiilJii'lltim  hn«  hi-»-«  n-niATi-il  t\j 
pmcilidC.  Tlir  nnliTJin'  clLam''rr.  k.  (he  Iria,  <r.  *nd  t!>p  cillarv  t"«Iy,  (.■■■iiKldiiiii;  .jI  tlw  c-iriitui 
albirto.  C|.  ami  tliu  urtilculus  dllarls.  or.  ■»  wtafble.  Back  of  tin-  "ra  Fi>-rMiiA.  u,  1h  tlic  i^hi>rli>lr) 
vMh  Ita  vrliK  «hicti  arv  nnrmK'rt  hi^n  vortlc««,  v.  f.  rot-r«  ocAlralla  ntlna' ;  c,,,  crntotl 
*OTMte  of  Uw  upUc  am*.  O,  «ntvrüiK  It  ml  «. 
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Meibomian  glands  nnd  of  the  conjnncUTa.  The  iwo  portion»  are  joined 
together  «iniplv  by  loose  coonectire  tissne,  and  cau  tbcrefore  be  rery 
readilj  separated  from  each  otiier.  For  this  purpose  we  only  nee<l  to 
make  a  plunge  wiih  a  knife  into  tlie  gray  line  that  runs  beiwceu  ilio 


/•> 

Tta.  im.-Sn-TDx  OmatTiUt  a»d  LxBaimiAi,  Smb.    VMunltite. 

The  aUu  ■n't  tha  tnuacnlsr  flbvn  «f  tb«  iH-blcolftrlii  bnvf  brra  rvmorrd  from  l)><-  IM*  «ml  thai 
|HkrU  ■urriiHtidInK  then). an  that  Um-  lajiluni  nrhltalp  lint  r-X[Kiari1  in  rlrw  within  th«  boo«' 
atrvumftfrvnov  of  W>»  ornll«)  cnvllj'.    TTie  wplum  nrlrilAEi'  onmiKiinir  tin-  (■nui»,  wblcfa  U  [ 
brtwder  In  the  upper  Ud.  iuirr'>wi-r  in  ilie  tiiwfr.  mid  nf  Itii*  faM-m  i«nu>url]|lAtiH.    Thr-  ex- 
unulcxtmnltteaot  theUmI  an>  aiiiu^ht^l  by  ihoimMui.  biK  noi  n-ry  «Ifiiae  rhapti»  palpi^J 
bnlto  lAtcnlla  U>  tbe  malar  Uki«.  ftiiueob&t  btrl»w  tbc  »uKirc,  A.  l)etwnra  tliU  buov  «ndl 
ttw KyscMnAUc  procea*  of  Ihe  frunUl  tiour_    Tlir>  l»LrrDal  mliK-lirat  IJrami-nt  to  narrow,  biA^ 
Mioul':  K« anwnor  limb,  trbfch  la  tb^only  od«  vi^iblti  in  th«  dr«win);.  ruim  from  ttwfrootal 
prwMMawf  l)»«>u|vrlor  ntAxitI«.  S.  niitnrniv),  nud  dlvidM  «u  as  tit  Iv  tnwrtrd  liilo  lb«  taiwr 
mtnwilttiw  of  h'Hh  Uwi  »(iiht  «ikI  Iowi-t  rdnwil  i-anHajfe«.    lAt  Itu-  jHrfnt  of  tnnertinn  biflrc« 
Ul«  aonM*«tbM(  priiji'i'tliii;  [lopiltit  [ni-rlrimlis  i    Tll^  ra«ela  tATtn-i^rlxlAli*),  rviirvacntM  In  lb« 
drawlnc  by  tb(<  i^JIbI  Urn,'«  ut  ■IumIIiii:.  niiiH  from  Ihp  couvi^x  bonter  ol  tAitb  tanul  mrU- 
lacra.  ami  frnm  th«  ivlprbral  Usani-iitt  l>i  tbr  mancin  i>r  ttu-  orMi.  mid  ineHhpr  wiili  ilw«« 
tarta  cliMir»  In  Ibt  orbit  in  frnnt.    Tlif  tnnal  rArtllüKT'ii  anri  ihc  rnht-iit  «re  hrir  ouppiHiitl  to 
b«  tmmiMUVQt.    Ik-aL-w,  in  tta«  foniivr  tticrc  cod  b«i  itrma  thf  Mvibnmlan  frlanil^  whiob.  lo 
eniwonaBcr  witli  tbe  yarjrju«  breadtb  ot  Cti«  btniui.  dlmlnMi  In  hrlKbt  Imtn  lli''  o-nter  of 
th't\itU*r  toll*  two  emls     Slonxwer.  id  Thf  upper  lid  ihm?  aclnoini  Kundtut  Fli;  lOii.  .»-i 
VC  viBtble  al'MiK  lU-  uptur  borücr  o*  Uitr  tunii».     Still  hltfhcr  up  a  curr^fd  line  nhMUii  iliv 
■Unatlon  nt  tin."  (■'niin  iMnliiwilTR'.    U|mn  iho  fornl«,  («pM'UiUy  In  Ha  iumbI  half.  Up  iho 
«clnmia  Klandii  nt  Kmrixr,  (tIiIIi-  in  rhn  ii'impnral  half  ol  tl>«>  (ana*  an>  found  lobul>->>  aiinlliir 
In  character,  but  'nori-  di'iu-ly  |ta<'k<-il.  rrprL«t.'ntliiii  ibv  Inrfri'rr  [aclir<rniAl  KLanil.    Thin 
mIJoIds  Iho  «txcrri'irv  tlui'i«  uf  the  nufieriiir  Invhrynial  iHnn>l.  «  hiiw  niiTiTiiir  Ixinlff  roTiMW  i 
IbIo  alKlil  J"*'  bi'low  Ihi-  upfM-r  marslii  of  Ih«-  nrMt.     At  th«-  tnt^iT  «n-l  Inwrr  mniiclTi  of  ih0 
9tb\t  Ino  (mnc  ha»  Iw^ii  chtwlwl  «wiiv  In  nhi-w  til«-  lac-hrvinal  pnwnK»-».     Tlif  UvhrjmaJ 
aaclloabchlDil  ttif  liiifrna]p«lpt>brul  hKUinnii.  liiitpi-x  rUinic  a  11[tli>  ntu-ri- ibr  Inner.     Hi«* 
ItiH!  Ibat  Id  ih^  drawlnc  runa  alralKlit  uivAnril  fnioi  ibi-  aprx  i<f  ili<-  Lu-hryiiial  wki-  to  tb« 
hcirUoidal  miturv  !■  tho  mitiira  )>>ti*>wti  lliv  fruiital  pnx.'e«>  r-t  (tie  «iiix-rixr  iiiaxlUa  atul  tli« 
la>-hniiial  In 'tu-,  «iw^ti  vhich  two  h>iiw«  the  loii^hiynialHAtt  n^/i<iT.  Flk"-  111.  ^"nfid  7*1      Tbe 
ta'-lirViiial  wn-.  nft-r  imdrriTilinf  n  nllfctit  wiTlWrlcllnli,  pOJ«««  InM  Ihc  nnwd  .Inn      To  the 
outaliW  of  (hb  U  thr  Aiilrutii  i<f  HlKlirnnr».  h,  ■ihlr'h  hna  hwn  ownnl  up  ainl  !■  orCHiMtbl» 
to  Wpw.    Z,  uiturv  Itetncvn  tite  mipvriur  nitullla  and  111«-  mnlar  buuv.    F,  auiiriiorUiaJ 
foranKD. 

cilia  on  the  one  hand  and  tbe  orifices  of  the  Meibomian  glands  on  tho 
other  (Kip.  ItJl,  i").  The  division  of  the  lid  into  its  two  layers  forms  an 
iiniiorlaut  jwrt  of  many  üporations  for  trichiasis. 

The  Jij/anifntum  palpebral«  mtdiale  requires  a  more  prwiw  d««cription  than 
that  given  nl>r>v<\  It  ariiwfi  from  th«  Trantsl  [)r<.x:C!<8  of  the  (ni|)onrir  tnaxilla  (>\ 
Fig.  161}  and  first  pwees  »trai|cht  oulwani,  shirthif;  tlm  «titprior  «iill  of  tho  Iiwhry- 
inal  im:  (S).  Then  it  bomta  hack,  winding  about  the  anterior  and  external  walls 
df  the  liu.'hrvtDRl  »or,  and  nms  Ijuckward  to  the  crieta  Itvuriinalis  postcriur  of  the 
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lachrymal  bone  (7*).  W«  accordingly  dUttn^iisb  in  the  intornal  palpoliral  ligament 
iwu  braofhcs,  wbtch  inevt  at  the  point  where  it  bnnda  hnrkwanl.  The  anterior 
branch  (u)  is  •jttinti.tl  ilJrerlljr  bcm-atb  tbo  »kJti.amt  hriice  is  risiUa  in  the  ItTinif 
subjwt:  at  its  point  of  r«lU'cti»n  it  ^ves  off  a  prooeu  to  the  upper  and  loner  tanus 
rwpvCtivtfly  (Fig.  163).  The  postLTior  bnxuL'ti  (A»,  which  starts  from  the  point  of 
mflnotion  an<l  extends  to  the  eriäta  lacriinaH:<.cnn  be  brought  lo  view  only  bv^». 
Mciioa.  The  taro  branch«-«  tojt«thor  with  tb«  lachrytual  bone  (7')  bound  a  spaco, 
triangular  on  cross  section,  iu  which  Hvs  thv  lachrjinal  sac,  tbe  walls  nf  the  hitter 
bring  united  by  lonne  connective  tissue  with  the  inni-r  siirfnn^  of  the  ligatnvnt. 
Into  tht  extomal  surface  of  the  ligament  are>  insprtej  Che  filers  of  the  jialpcbral 
poctloQ  of  the  orbicalarb.  One  purtiou  of  the  flU-ra  of  the  htttt^r  upring^  from  the 
anterior,  another  portion  from  the  |H>>iterioT  bram-h  of  the  ligament.  The  latter 
fibers,  whoM  insrnion  in  in  pitrt  cotitiniicl  out  b<>youd  the  [«otterior  (xtrvmity  of 
the  ligament  upon  the  inner  wall  ol  the  orbit,  arc  cslkfl  the  ;Mir«/(imnia/ja  mnwuft 
orbietiian«,*  or.  fruni  their  discoverer.  Honier's  m<iM-Io  (//).  Tht-  jnswrtion  of  th« 
flbew  of  the  orbicularis  into  the  iriemal  palpebral  ligament  is  of  sigiiificBntt;  for 
the  conduction  of  tears.  When  the«o  fibers  contrnct.  t)ie>  draw  up  Ihv  lih*miiient.and 
btac«  also  indirectly  draw  up  the  wall  a[  the  Itu'hrvniai  hi\f  tuy  fur  a»  it  a^lji>jti4  the 
ligament.  By  means  of  thi$  ihc  sao  is  diluted,  and  is  Ibu»  cnubletl  ro  draw  the  tears 
toward  It  by  a  sort  of  suction  process.  This.  then,  it  an  addilimial  fuctnr  which 
wo  mu«l  tultd  into  nccuiint  in  etmsidering  the  |iBrt  which  the  clasun*  of  the  lids 
pbirs  in  the  L-ondnction  of  the  tears. 

Tb«  external  ligament,  or  rhaphe  fotpehralis  lattrali»  (Fig.  161,  U.  and  Fig. 
163).  is  neither  as  litige  uvr  as  sharply  defliied  us  the  ligamfiiiiim  internum.  It  is 
represented  simply  by  a  rather  pmnonncmi  ncciimulotion  of  ci>nnectivc  tissue  In 
the  subslanc«  of  the  orbicularis,  a  »ort  of  in^rriptio  tendinea  of  the  tatter. 

The  tHwrs  of  the  orbicularis  fuM  with  the  antci'icir  surfact.'  uf  Hie  tarsus.  In 
the  ncighbM'bood  of  the  free  bcrdera  of  the  lid  tbere  are  tome  bundles  which  lie 
near  the  inner  margin  of  the  lid.  parily  in  front  of,  gmrlly  Uhind  the  i^xcrvtory 
ducts  nf  tho  Meibomian  glamU  [muKtiiu*  cUiaria  Riolani  sive  avbtarmli» ;  r  r, 
Fig.  100). 

The  biood-reaaeta  of  tho  upper  lid  arifrc  fmm  two  arterial  arobes,  the  arcus  lar- 
seue  snperior  and  inferior  (am  and  at.  Fig.  180],  which  run  along  (he  upper  and  lower 
inarginH  of  tlie  tarsus.  From  ihem  fine  twig«  »re  given  off  lo  all  [uirt«  of  (he  lid. 
Tho  most  rascular  portions  aro  the  free  bonier  of  tbe  lid  and  tbe  eonjunctiTa  (cL 
pag«ilO». 

The  veins  of  the  lids  are  »till  tnorc  numerous  and  of  wider  roliher  than  the  ar« 
terios^  They  furiti,  lieiieiilh  lite  iip|>nr  and  lover  rftrr«lnr>al  fold»,  a  detire  jiIcxuk, 
whkh  *ven  in  the  living  subject  can  I*  wen  in  ihl«  Hitiiation  ^liininj^  thrtiugli  tho 
(•(.njnin-liva  of  the  fornix  when  tlie  lid  is  everted.  The  vpiiifl  of  the  lids  in  part 
empty  into  the  reins  of  the  furehcnd.  In  fiart  into  the  branches  sujiplving  the 
ophthalmic  vHii.  The  Uin>r  set.  in  onler  tu  rinch  lo  Ihe  vein»  of  llie  urbit,  maSL 
pant  between  the  libera  of  the  orbicular)».  Hence,  pennanont  coDlraclion  of  tho 
orbicularis,  such  as  occurs  in  blep1iarr)S|iiu!ui,  may  Inad  Ui  engorgement  of  the  veins, 
and  consequently  to  a-<Iema  of  the  lids,  a  result  which,  in  fact,  we  very  frentiently 
observe,  csisecially  in  ohitdren  frith  coojuDCÜvitls  tczemaum  and  coJnoideDt  bl^ 
pharospasm. 

Tbe  lymphatic  vfsuU  of  th«  lids  are  abundant,  especially  in  the  cnnjiinctlva. 
Purthermure.  lymph  ^-atn^  nf  larger  site  ([HTiueinous  e{>acc8)  ant  found  about  tho 
acini  of  the  Meil>i>niiNri  gland».  The  lyniphulie  Vf^'»(i>|H  of  the  lids  run  to  tho  lym- 
phati«  gland  Bituaccd  in  front  of  the  ear.  which,  cnnw-juenlly.  i»  often  found  to  bo 
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svoUcn  in  affoctiona  of  tbe  conJQDcttra  (particularly  in  conjuactiritis  eczemftUJM 
aail  ac'tito  bkumorrliu-n). 

That  |iart  of  the  rnrnen  Htid  of  thi^  srlf^ral  ninjiinrliva  which  or^linariW  is  noi 
oorered  by  the  lids  is  calleü  the  inierpolpfbral  zont.  Since  in  this  situation  the 
ejreball  is  deprived  of  tho  {jroCeouuii  of  the  litis,  it  i»  |)flrti<^'i>liirly  exposed  to  rnany 
sorts  of  di:4nnlent,  and  it  is  tli<'rt>rorfl  iiripurlAnt  Ui  knuw  it»  stMintion.  This  siliia- 
tion  obangca  a^cordin^  to  circuiu stances — itiuuely,  in  the  follvwing  way  :  1,  In  tbe 
urdinary  way  of  lunkiiig  Ihi;  iiitnjmljxbrnl  zuiiu  vuin[inMrK  Üic  I'ulirc  Luriii»,  with 
che  rxccption  of  its  extreme  ujipcr  jtari,  aiid  coniprist^s  al»a  a  cortt^pniiding  Iatxc 
triao^ilor  area  of  the  conjunctiva  on  tulli  sides  of  the  cornea.  2.  When  the  eyM 
are  a  little  RCTL-wcd  iv^vWMit — <!.g.,  w)h*ii  w<!  are  walkiiij;  in  tho  face  of  the  wiuil  ur 
raJQ  or  in  the  niiiUr,  nf  smoke — the  intfrpulpehral  xone  di]nini<ihe5  in  aize.aml  a| 
the  same  time  is  dcgirewed  so  «3  to  owupy  the  Xavttr  half  of  the  cornea.  The  lower 
lid  is  raised  a  lililo  uiid  imivlts  th^  exireiiiv  lowur  [jart  «t  Lhe  curne«^  niid  tlic  upper 
lid  drops  A  good  deal,  90  that  its  bnrdfir  lies  only  a  little  above  the  center  of  the 
oornea.  Then  the  inter  palpebral  zone  formi  upon  lit«  cornea  a  zone  from  four  to 
six  millimt'tn's  in  brciidlh  wbii-li  oeeiipic»  Die  luwer  half  of  tho  curnra,  with  the 
•xc^plion  of  it*  <*xtrpine  lower  part,  and  with  wliirh  there  is  ronnectcd  on  either 
side  a  very  snialL  triaiinle  of  shUt«!  fonjunttiva.  The  iiittriialp«bnd  xone  as  thus 
dellnuil  is  Ibu  part  ubich  m»\v  than  any  üllier  is  coiistaiitly  rxposinl  to  exlarnal 
injuries.  Hence,  in  mnny  men  we  Hud  this  portion  of  the  scleral  conjunctiva  aom*> 
«hat  inji>cted  sU  the  Linie  und  later  on  in  life  we  (lud  it  occupied  by  the  pinguecuUL 
In  this  »pot  an'  ilerolrj[H'd  ptcry^iim.  zonular  opacity  of  the  cornea. and  M-i-<<»i9  of 
the  eonjiinrtiva  and  comen.  In  inflRmmations  ot  tho  conjurictiv»  this  division  of 
the  latter  is  fretjuently  distingiiiKhod  by  being  soinewbnL  more  swollun  than  the 
rrst,  or  it  may  even  pnitriidu  into  tho  [>nlpebral  fii-ttiire  tindi-r  the  form  of  a  tmns- 
versplv  placed,  very  a?demBtou9  swclling^.  3,  When  the  (»ye  i«  InrnM  upward  in 
sleep  the  )nt4>ri>alpobral  zone,  in  case  lhe  liils  are  not  minpU'CiOy  closed,  is  dispkuM 
so  an  to  occupy  niiLiidy  the  sclcrut  cunjuncltva  beneath  the  cornea,  and  at  most  tlM^ 
extreme  iower  portion  of  the  latter.  Afloetions  wllhiu  the  conBiirs  of  the  itrfer- 
palpebrnl  KonA  as  thus  lit^finotl  are  found  whfn  the  f>Hl|K<bml  HsMiire  it  kept  open 
tlurinj;  •'Iccp,  and  hunrc  niHiiily  in  lagophlhnlmns.  in  whinh  the  conjunelira  be- 
neath the  cornea  is  foiiiii  injected  or  oDdemaloiis,  and  in  whit^li.  when  the  afff^tion 
is  of  prearrT  pxl4'nt,  the  inwprmost.  ilivt»ion  «f  the  unriR-U'nlso  BiifTcr!  damage.  Tbe 
seme  tuniinj;  upward  of  the  eyeball  that  occur»  in  sleep  tnkes  place  also  when  01 
winke  becaiii^e  of  tbe  approach  of  anylbinj;  enJnn^'erin^'  the  eye.  for  which  reaaoi 
injuries  hy  burns  and  caiistio  substnn<T8  alTect  prhicipully  theexltvine  lover  por- 
tiun  of  tho  conioa. 

I.   IXPJ.AMMATION   OP  TlIS  SkIN   OF  THR   Ll»3. 

106.  In  the  akin  of  the  lids  we  6n<3  almost  all  tliosc  diseases  which 
nppcrtftiti  to  tlio  skill  in  gent-rul.  AVitb  rpgard  to  them,  therefore,  refer- 
ence must  be  made  to  the  text-books  on  akin  JiseaBes.  In  this  place 
only  such  afTäCtions  of  the  skin  of  the  lid»  will  be  considered  as  are  of 
comparatively  frwineiit  nf-eiirreiice  iti  tho  lids,  or  which,  in  consequence 
of  the  peculiar  aiialoniieal  structure  of  the  Uttltir,  preseul  some  special 
features  in  their  course  and  their  results. 


1,  Exanthemata. 

Among  the  acute  eiaiithcmat»  rr;/s{j>elng  reqiiiree  epecinl  mention. 
If  this  attacks  the  skin  of  the  face,  the  lids  |jarticipatv  very  iimrkedljf 
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in  tlie  inflammitton,  so  Üi»l  they  are  very  greatly  swoIIcd,  and  the 
puticnt  for  several  daji  together  can  not  open  hia  eyes.  Wlien  the 
swelling  and  inflUration  are  speoially  marked,  the  skin  of  the  lids  be- 
come&gradijully  liisi'olured  and  hlackish,and  at  length  toa  large  extent 
gangrenous  (erysipelas  gacgtsnostiin).  Xot  infrequently  the  eryt^ijiel- 
atona  procem  penetrates  nnder  the  gui^e  of  a  phlegmouoiis  inllamma- 
tion  into  the  deeper  parta,  so  that  itbiKie&KOB  are  produced  in  the  lids 
or  even  in  the  orbit  itself.  In  the  tattor  case,  implication  of  the  optic 
ner^'o  may  occar,  and,  by  Iranamisdion  of  the  suppuration  to  the  cranial 
cavity,  uieniiigitiä  iimy  liikv  plaice  and  lead  to  a  fatal  isäuo. 

Uerpet  tonter  isuQ  affectiou  of  the  akin  which  oonaista  in  the  forma- 
tion of  vesicles  along  the  terminal  expansions  of  a  nerve.  Among  tlte 
(Tiuiial  nerves  tim  lri<^eniiuus  is  the  one  in  whose  area  of  distribution 
tills  alTection  occur*.  The  elllurescences  are  then  found  in  the  vicinity 
of  the  eye,  for  which  reason  berimes  of  the  trigeminus  is  known  as  her- 
pes bister  ophtha! tnieua  or  zona  ophthaltnica. 

Violent  neuralgic  pains  iu  the  course  of  the  trigeminus  nsunlly  pre- 
cede for  some  days  tlie  outbreak  of  her])««.  Then  the  exanthem  niukea 
it«  appearance,  with  aoconi|mtiying  febrile  symptoms — vesicles,  which 
for  the  most  part  are  arranged  in  groups,  starting  up  upon  the  reddeuod 
skin.  The  vesicles  most  frequently  occupy  the  region  of  distribution 
of  the  first  branch  of  the  nerve,  so  that  they  are  found  upon  the  upper 
lid,  upon  the  forehead  m  far  as  the  scalp,  and  also  upon  the 'nose. 
When  the  diatriet  8U|p|died  by  the  second  branch  of  the  trigeminus  is 
alTwtcd,  the  vesicles  are  situated  upon  the  lower  lid,  over  the  superior 
mamillary  region  as  far  down  as  the  upper  lip,  and  over  the  region  of 
the  malar  bnneu  Sometimes  the  terminal  expansions  of  both  branclicB 
are  affected  simnltaueously,  while  it  is  extremely  nu*e  tor  the  region  of 
the  third  branch  to  bo  involved. 

At  first  the  vesielcfl  contain  a  limpid  fluid,  which  soon  becomes 
cloudy  and  purulent,  and  tluaCly  dries  up  into  a  crust.  If  this  is  re- 
moved, an  ulcer  is  found  beneath  it,  a  proof  that  the  suppuration  has 
|)enetrnted  intj>  the  oorium.  After  the  ulcer  heals,  cicatrices  remain 
which  are  visible  during  the  winde  life,  and  by  their  characteristic  ar- 
rangement render  it  possible  to  diagnosticate  the  previous  existence  of 
ft  herpes  x(wter  even  ypAra  afterwnjil.  By  this  formation  of  cicatrices 
the  veaiclea  of  herpes  »oster  are  distinguished  from  those  of  herjws  fe- 
brilis,  in  which  the  epidermis  aluno  is  detached  by  the  finid,  m  that 
they  heal  without  leaving  any  trace  of  their  existence  behind  (see  )>age 
18S). 

The  affection  of  the  skin  is  very  frequently  complicated  with  an 
analogous  affection  of  the  cornea,  upon  whicli  small  vesicles  likewiMt 
form.  By  the  presence  of  such  a  complication  the  prognosis  of  herpes 
zoster  is  rendered  e-ssentially  worse  ;  for  then  the  diwase  is  protracted, 
and,  moreover,  uflun  leaves  behind  |(ermaneut  corneal  opacities. 
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An  inäammatory  affection  of  tlio  trigeminus,  wbicb  is  located  eithrr 
iit  the  truiilc  of  tlic  nerve  itself  or  in  tliu  (ias)!crian  or  ciliary  ganglion, 
lies  at  the  bottom  of  her|)e^  zosu^r  oplitlmlniicuts.  Hy  what  meaos  the  In- 
flammatioQ  of  these  strnctures  is  produced  remains  in  most  cases  un- 
knavrn.  In  some  cases  herpes  has  been  st-cn  tu  develop  as  a  result  of 
OOld,  the  use  of  arspnif,  and  poisoning  by  carbon  monoxide  gas. 

The  treatment  of  herpes  zoster  is  purely  synipcomaiic.  We  avoid 
opening  the  Tesicles,  as  by  doing  so  tiie  raw  stirfiu;e  in  the  skin  would 
be  exposed  ami  pain  would  bo  excited.  To  j>rovL'nt  thiü  we  spriukle 
the  a^^L-ted  spots  wLih  ducting  }iowder  (rice  starch)  which  causea  the 
vesicles  to  dry  uji  Into  crust«,  beneath  which  the  ulcers  can  heal  nndis- 
turbed-  The  afTecilou  of  the  cornea  is  to  bo  treated  according  to  tho 
ordinary  rules.  For  the  aflcotion  of  tlie  nerve  itself  the  internal  admin- 
istration of  salicyllo  acid  Is  said  to  be  of  service  (lieber). 

Among  the  chronic  exanthemiita  nlTifuting  the  lids,  eczema  is  the 
most  frequent  It  is  fonnd  particularly  under  the  form  of  moist  eczema 
in  children,  when  it  is  given  tho  name  of  criisla  lactea  (milk  cruets  tet-J 
ter),  In  children  it  forms  the  most  fre^jnent  concomitant  of  conjunc- 
tivitis oczemaiosa.  The  connection  between  the  eczema  and  the  con- 
junctivitis is  either  that  the  two  owe  tlieir  origin  to  the  same  disease, 
scrofniii,  or  that  ihe  eczema  is  the  result  of  the  conjunctival  affection  ; 
for,  as  the  latter  ia  associated  with  profuse  lachrymation,  the  lids  arc 
kept  constantly  moint  wjtli  the  overflowing  tears,  and  thus  become  ec- 
zematous.  Moreover,.children  are  in  tho  habit  of  nibbing  the  eyes  with 
the  hands,  and  by  nieans  of  this  the  whole  virinliy  of  the  eve  is  made 
wet  with  i.lio  hiohrymal  tliiid.  A  similar  eczema  due  to  a  perma- 
nent wetting  of  the  skin  also  occurs  frequently  in  adults  when 
they  suffer  from  epiphora  in  consrqueiu«  of  c«1arrh,  blennorrhroa  of 
the  lachrymal  aac,  or  octr<i]Mün  ;  the  w/.cniii  is  then  localized  upon  the 
lower  lid. 

Eczema  rciinires  treatment,  both  upon  its  own  account  and  also  be- 
cause of  any  conjunctivitis  eezematcsa  Ihat  may  chance  to  be  present. 
The  progress  of  the  latter  to  a  cnre  is  distinctly  more  rapid  if  the  ecxc- 
muisat  the  same  time  done  away  with  ;  contrary  to  tlie  popular  belief» 
which  is  prono  to  assume  the  opposite.  (We  often  hear  the  complaint 
mode  tliat  "  tho  eruption  which  the  physician  has  ilrlven  from  the  skin 
hasstrnck  into  the  eye.")  Treatment  is  usually  carricl  on  by  means  of 
ointments,  of  which  Ilebra's  diachylon  oiritment,  or  ointments  of  oxide 
of  zinc  or  of  while  prpfipifato  (one  to  twn  per  cent),  are  the  ones  gen- 
erally selected.  The  ointincnis  are  spread  thickly  npon  a  pledget  of 
linen,  which  is  laid  upon  the  closed  lids  and  retained  in  place  by  a 
bandage.  In  extt-nsive  eczema  the  entire  face  may  be  covered  with  a 
liuen  mask  smeared  witli  ointment  on  the  inside.  Anotlier  efDcient 
method  of  treatment  consist«  in  the  applkatiou  of  a  five*  to  teti*per-cent 
solution  of  nitrate  of  silver  (see  page  US). 


DISEASES  OF  THB  LIDS. 


521 


At  the  border  of  the  lids  eczema,  being  modiHcd  by  the  ])eciili«r 
anatomical  structure  of  tbJe  regiou,  appears  tinder  a  special  fürm,aud 
will  receive  a  säpartitc  description  later  on  m£  blepharitis  ciliarta. 

2.  Phieffmoncus  lußamtiiattons  of  th«  Lidi. 

under  this  head  belong:  1.  Abtcfxaes  of  the  Uila.  These  ongiiiute 
most  frequently  after  injuries.  In  other  caeee  the  afTcctiou  starts  from 
the  bones;  periostitis  and  cnrie«  of  the  margin  of  the  orbit  lying  at  the 
rmit  of  it.  This  is  especially  apt  to  be  the  caae  in  8crurnloiiH  chlUlren, 
in  wliom,  roorcoTer,  the  carious  diseiiso  of  the  margin  of  the  orbit  id 
frequently  referable  to  injury.  Lastly,  erysipelas  not  infrequently  gives 
rise  to  abscesses  of  the  lids  if  the  inüamnmtinn  jipuetmtes  Troni  the 
akin  into  the  deeper  part«.  2.  Furunctett  ami  rarbunclrs,  which,  how- 
ever, are  of  comparatively  infrequent  occurrence  in  the  lids.  3.  An- 
thrax  puthde  (malignant  pustule).  This  arises  through  a  transfer,  by 
a  prixx^ss  of  inoculation,  of  the  poison  of  anthrax  (the  Bacillus  un- 
thracij)  from  animals  affected  with  unthrax  to  man.  It  is  hence  tnosc 
frii<|uent1y  found  in  those  jiersons  who  have  to  ilo  nilh  uuimals  or  the 
products  obtained  from  them — c.  g.,  in  ho«tler))<,  shepherds,  grnzior«, 
butchers,  tanners,  and  furriers.  In  the  Vienna  clinics  most  of  these 
patietitä  come  from  Ilungiiry.     The  diseat^e  often  terminates  fatally. 

The  symptoms  of  the  phlegmonous  processes  in  the  lids  are  marked 
inflainmntory  oKlema  and  indurated  inflltrnlion  in  the  skin  of  the  lid 
or  beneatli  iL  With  this  are  oösociatcd  swelling  of  the  lymphatic 
glands  in  front  of  the  ear  and  near  the  tower  jaw,  and  ferer  and  pros- 
tnition.  In  the  after-conrso  of  the  diseasK  disintegration  of  the  iufil- 
trat«d  portions  of  the  skin  ttikes  place,  or,  if  the  case  ia  one  of  abacess, 
softening  of  the  infiltrate  sets  in,  with  escape  of  the  pns  externally  by 
its  breaking  through  the  skin.  Not  Infrequently  extensive  gangrene 
of  the  skin  of  the  lids  occurs.  The  result  of  this  is  cicatricial  slirink- 
ing  of  the  lid  in  the  course  of  healing  and  its  consequent  contraction, 
BO  that  lagophthalmuB  or  ectrojiion  is  pniduced.  In  both  erysi(H«lu8 
and  malignant  pustule  it  is  not  uncommon  for  bolh  lids  to  be  affected 
by  the  dostrnctivo  process.  This  latter  presents  the  peculiarity  that 
oven  when  it  is  of  great  extent  it  leaves  exempt  the  free  borders  of  the 
lids  together  with  the  cilia  that  they  bear.  Tliis  exemjiüon  is  perhaps 
to  be  ascribed  to  the  fact  that  of  all  portions  of  the  lids  the  free  border 
is  most  abundantly  supplied  with  blood-vessels,  and  hence  less  readily 
falls  a  prey  to  necrosis.  'J'he  preservation  of  the  border  of  the  lid  ia 
a  very  favorable  circumstance  for  thoae  cases  in  which  a  plastic  opera- 
tion npon  the  lids  afterwanl  Iwcomee  neoetuwry,  since  the  border  of  the 
lids  can  bo  used  to  skirt  the  edge  of  the  implanted  flap. 

Treatment  follows  the  general  rules  of  surgery.  In  abscesses  of  tho 
lids  an  incision  shoulil  be  made  as  early  as  possible  (that  ia.  as  soon  as 
we  are  able  to  make  the  diaguoeisj,  iu  order  to  prevent  the  extension 
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of  tho  auppuration  into  the  deeper  parts  (orbit  and  meninges).  When 
the  skin  of  tho  lids  is  clcstroyed  by  inflaniniHtiuii,  it  is  our  business  to 
fttrive  to  prevent  us  far  aa  posdible  the  sub^equuut  cuutracliou  of  the 
tids  due  tij  cicatrization,  lii  large  loeset;  of  siibiitauoe  in  the  lids  it  is 
best  to  refresh  the  edges  of  tlie  two  lids  in  isolat^-d  spots  am!  unit« 
them  by  sutures.  As  long  as  the  pjilpebral  fissure  is  kept  eiosed  in  this 
way,  lagoplitlmlnttis  can  not  develop,  aud  the  cicatrix  tliat  foi'uis  is 
broiidor.  It  is  also  advisable  in  such  cases  to  graft  bits  of  akin  upon 
the  grauulatiiiK  surface  of  the  injured  lids.  In  onier  not  to  endanger 
tho  n-sult  by  a  secondary  shrinking  of  the  newly  formed  cicatrix,  the 
lids  that  have  been  thus  artificially  uoited  are  separated  again  som« 
months  after  the  cicatrization  has  been  cocnpltjted.  If  in  spite  of  these 
nicaanreR,  snch  a  considerable  contraction  takes  place,  that  lugophthul- 
mu8  or  ectropion  is  caused  by  it,  the  skin  which  bus  been  destroyed 
must  be  replaced  by  blepharo plasty. 


3.  Uleer»  of  the  Skin  of  Ihs  lid«. 

Ulcers  are  produced  partly  as  the  result  of  irtjiiries  (bums,  the  acl 
of  caustic  substances,  and  contusion),  partly  spontaneously.  xVmoi 
ulcers  of  the  latter  kind  are  Si^.rofuloiis,  lupous,  and  syphilitic  ulcers. 
In  child  ran  scrofulous  ulcora  are  found  not  infrequently  in  conjunction 
with  caricä  of  the  adjacent  bone.  Lupus  is  likewige  of  frequent  occur- 
rence in  the  )id>t,  usually  roigratitig  to  them  from  the  neighboring  re- 
gions  {nose  or  check).  I-Vora  the  lids  it  may  pass  over  to  the  conjuno* 
tiva  and  even  to  the  eyeball ;  and  so,  when  lupus  of  the  face  has  lasted 
for  a  long  time,  considerablo  changes  in  tho  lids  and  eyeballs  are  often 
ionnd,  which  may  even  produco  complete  blindness. 

After  the  giibsiilpnp«  of  herpea  tonffr,  nnoinitlJes  iu  tho  function  of  the  trlgem- 
inu»  often  remain;  anwslhMia  or  ne)jralÄ:ia,  or  b(i[h  rornlMUpJ,  jwrsielinß  for» 
ioiiß  timu  iiL  tlio  aruii  sutt|ili»:il  by  idu  nlTrclpd  brarichps,  Tlip  pciin««.  which  rv^n 
while  thfl  intlamtiiKtioii  is  &till  profivnt  is  lens  nonsitivc  than  nortnal,  asunll^  rcLaius 
thiscomJilion  of  iliuiitiishi'd  sensibility  for  a  long  timo.  Thu  tvro  (oUun-inf;  ptie- 
nt)in«na  likewis»»  [uu%t  bi:  ruferroj  to  A]t<.TatiuDs  in  \hc  nervous  iiiflncn«»:  Th«  Rrsl 
oon!»i9ts  ill  tliu  almwntnUly  luw  tension  that  the  cyMmll  freqiicndy  shows  when  it 
partlcIpAiCA  in  tho  intlftinmfttioii ;  the  second  h  the  striking;  uli'viitiun  of  lvin|M>rft> 
turv  of  the  skiu  ujjoa  tho  afTeiitoJ  siilo.  which  out  onl)-  is  prownl  while  Lho  inllam- 
lUAlioii  is  roL-cnil,  but  atien  Isjits  ffirquiln  a  long  tJin«  nftorwanl. 

The  cornwi  may  bo  iinplieWöil  in  Tjirkms  wny»  in  herpes  poster.  In  tho  flnt 
plsce,  it  tnii;r  bo  iiupUcateit  thnm^;))  the  liriMildn^  out  upon  it  of  herpes  vr«iole« 
from  which  quite  [arge  ulcer»  may  develop  {paRv  ISS).  In  othor  ca.«rji  Hwp  parMi- 
chyrnjitoiis  inllltntt««  may  form  which  ijo  not  tiiidergo  purulent  dit>iutr(:ralioi).  but 
arc  »ery  slow  in  ili.vip[>oaring,  The  i-nrne«  mriy  also  be  afTLy.itcil  inilirftllr.  in  that 
a  parnlysiü  of  tho  trijir^mtnus  rvmnin-i,  and  as  a  con^oqu^inre  of  thU  a  keratitis  neu- 
roparalrl  ica  la  set  up.  Then  I  baro  «wn  two  ca8c!>  in  which  berpas  wan  oomjili* 
ratwtl  with  facial  paralysis,  am],  as  a  rPniitt  of  tho  latt(;r.  a  Iceralitis  e  lagophtbalmo 
dvTelopcil.  Iritis  if  often  a<«n(^i&te<1  with  these  mriou»  diMuwos  of  the  comwi,  and 
iritis  and  iHdvcychlU  may  aUo  dflvolop  as  a  result  of  herpes  Bponlanaously— L  e., 
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without  Ihcro  bciii;;  mir  Miuiultaiiiuux  affuniuii  or  Ibu  conii'a  at  all.  Puralfsis  of 
the  <x;ulo-niut<jr  uvrv«  al»o  vetmn  iu  uoii^vi.jueEii.'v  ot  ht.'rp<;ii  zuatar. 

Kmm  whjit  has  been  said,  berpuü  mtsier  is  to  be  look<^(l  iipcin  u  a  aerioub  diiwaaf, 
whicb  ill  Munv  tw  cases  hui  «dually  causud  dt-iitU.  Ki*frigL<ration,  ifae  use  of  ar- 
senk,  and  p^uoniii);  bj  cartwriic-oxide  giia,  have  Wvu  ubvurrod  as  cauaui  ot  herpes 
sostrr,  but  in  innst  cose« all  a]«w  to  the  etioti>^  iewaittitig. 

S«x«iHn  of  the  liiU  is  not  infrequently  Brtitlcial — thni  in,  is  caated  bjr  the  appU* 
cation  ot  irritant  oiitlnient«,  by  comprtsses,  or  by  moUt  drewiog».  It  hence  often 
arises  ba  ati  uiipleasatiL  i-Dinplic-atian  when  tberu  is  a  necessity  ot  keeping  all  eye 
for  a  loiig  time  beoeaih  u  bandngc.  Adhesive  {iUst«r,  too.  snch  as  ia  «mployed  io 
batulagiiij,'  the  eye»,  eicitea  ecs«ma  in  many  jMnona. 

Id  adulU,  ec-cvina  »iiiauioKUtn  «uinvlimeB  occurs  as  a  chronic  affection  of  th« 
skin  of  the  lidi«. 

Among  the  nlcers  of  the  skin  of  the  lids  moit  aUo  be  menlinncd  vairine  N/on*«. 
The  way  la  which  ih^y  ilevi-liip  is  Ibat  by  soma  carelewness  secretion  ia  carried 
fruin  childrt^n'n  vaocine  pustules  Co  the  tidi,  Tbcy  are  found  must  t:«i)uenlly  in 
wumvn  whose  children  have  been  vuccinutod  a  short  time  tiefom.  They  form 
pretty  large,  rery  cunlvd  ulcere,  wliicli  are  aituHlMi  ii|)on  Ihc  ed^oa  of  tb«  lids,  and 
arv  aocoDipanie«]  by  ctinsiilcmlile  (»Icina  of  lb«  lids  and  even  of  the  eunjiinctiva. 
To  the#c  syiuptoins  ar«  added  swelling  of  tbo  lymphatic  gland  in  front  of  the  car, 
and  sflTnetiiiies  also  fevur  (cf.  (»age  ICK)). 

Efephantüui*  affects  the  lids  under  the  form  of  a  moiiiitruue  thickening,  etpe- 
cJally  proDountoil  in  the  upper  lid  which  hangs  down  oYpr  the  lower  and  ui<iii  the 
cheek,  and  which,  on  account  of  its  weight,  can  not  Ic  nilscd.  and  thus  renders 
Ti«ioii  with  tlie  eye  so  covered  iiiipoMiblc.  The  treat  mc-ntC4iuststs  in  excisJünuf  the 
«kin  to  a  autnt'ieni  exl^nt  for  the  lid  to  regain  npiiroxiirifitely  its  normal  dimensions. 

Under  thi*  name  of  ehromidrv»ie  *  u  dcnoteil  thM  rnrc  affection  in  which  the 
sweat  fmin  the  skin  of  the  lids  is  colored.  As  a  result  of  it  blue  !>)>ots  L-onie  out 
upon  the  lids,  which  con  easily  bo  wi[K-4l  awny  with  a  cloth  tlinl  has  been  dipped  In 
oil.  although  in  a  ."hnrt  time  lliey  iiwke  their  Appearance  again.  This  dtwase  is 
paid  to  CMxar  especially  in  womi>n.  A  large  nunilier  uf  the  known  cases  must  prob- 
ably be  rcrurred  to  i-imuliuiou— i.  e..  to  tbc  inlCDtlocal  application  ofs^^iuc  blue 
coloring  matter  to  the  lid«. 


CF.OKHA  OF  THK  LtiHi. — (E<1ema  of  Ihp  lids  is  of  coarH>  not  a  disease,  but  only 
a  Symptom,  yet  as  siieh  il  is  so  fretiuent  and  at  the  »ame  lime  so  conspicuous  (hat 
it  dewrves  quite  a  detailed  dewTiplii'ii.  Its  devclopineiit  is  favored  in  a  very  great 
dcgn««  by  the  anatomical  structnro  of  the  lid  (aee  page  MB) :  heiioe  it  is  found  not 
only  in  connection  with  every  violent  inflammation  of  the  lid»  themselves  or  ot  tin» 
XKightmring  part^  hut  also  in  coii^-qiiciice  of  simple  venous  congwlion.  In  the 
former  cam  wc  ore  dealing  with  inflammntory  trdtma  (tivlema  calidum).  in  thi-  sec- 
ond case  with  a  non-irißammittor}/  adema  (u'dema  frigidum).  As  long  as  the 
CPdemi  is  on  the  incrvaw,  the  »kin  of  th«  ltd  is  found  to  be  smooth  and  teii<e;  but 
»n  soou  a»  the  u-demu  begin»  to  decrease,  thi«  is  at  onre  made  manifi-st  hy  the  for- 
mation of  minute  wrinkles  in  the  skin  of  tJte  lid — a  phenomenon  which  is  therefor» 
of  value  ox  alTnnting  evidence  that  lite  [mtce»  has  already  passed  its  acme  (as,  for 
instance,  in  acute  blcnn'>rrhu*a). 

(h^lema  of  the  lids  ofren  causes  the  patient  more  alarm  than  dnes  tbf  le^^iuil 
which  lie«  ot  the  Uoltoni  of  it.  becaiiite  he  can  not  open  the  swollen  eye,  and  bene« 
can  not  aee  witli  it.    And  foe  ill«  loss  «xperieDced  phyiician  marked  <pdema  [iro- 
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mula  ililflculties.  ina.->miich  ft.«  it  hinders  the  accamte  inspectioD  of  the  «TobalL  If^ 
incniiaciiueiute,  tht>  ]ilijrR)ciaii  gets  tiuta  trnDi^iunt  view  of  the  eye,  or  no  view  nt  all, 
be  tDBf  easily  make  a  IaImi  dia^Mis,  nnri  mny  caiis«'  the  palk-nt  grrAt  nnxirtj  for 
what  it  piTliHi>s  ail  tiisigniflcADt  afloction.  Fcr  th«  benefit  of  the  g^'iivml  practt' 
UoniT.IlieriTorB,  thnse  affectiuiiB  which  an  ii!r»K'i»ti>d  with  aslonia  of  ih«  lids  will 
be  uaameruted  iu  the  folU'wing  lines,  ami  at  th«  name  time  the  symptoms  will  be 
given  Iruiii  vrliioh  the  dia^O-iis  can  be  made. 

The  flKt  thing  to  lie  dune  is  to  u]ieii  tliu  Hds  aiifRviantly  in  spiLeof  the  (Klenia, 
for  which  purpose  wc  may  wiih  advantage  luw  I3«sin«rTC«'s  elevator,  cspwiallr  in 
tbv  privciict.'  of  marked  swc-Uiiig  or  noLeat  blcpharospasni.  Wc  then  sec  wliotlior 
the  conjunctiva  is  fre«  from  redness,  and  tlie  eyeball  itself  is  mirnial,  not  protnid- 
iag.  and  freely  movable ;  or  whetliur,  on  the  t^ntrary,  morbid  changes  can  bo  made 
uui  touxtat  in  thive  parts. 


(a)  UroN  Sepabatiso  the  Lids  thb  Deeper  Pakts  aiyeah  Nokxau 

It  ii  neocAsary  first  to  dcronniite  whether  what  wq  hnv«  before  us  is  an  in- 
flammatory or  a  non-iDAammatory  oyicma.  The  former  is  distiD^sbed  from  the 
loiter  by  tlto  rcilncvw.  the  iiii'n.'a»i-d  tv[ii])ürutuit!.a»d  nut  infrequcully  also  by  iha 
Mnnit'wi'twHs  to  louc'h.  liet  as  aHsiiniiu  thai  wn  am  denliiif;  »ilb  an  in/tftmmalory 
adtttM.  In  order  to  find  out  what  affwtion  lie»  at  the  btittoin  of  it,  we  now  try  to 
UM.'ertai[i  whether  in  palpating'  thu  .owkillen  part  we  do  Dot  come  upon  aome  oneapoc 
which  K  diätirigiiiühed  t>y  jj^riAlur  indnratloiL  und  s|rer:iul  prunrutncitfi. 

I.  It  such  a  »pot  is  found  cloee  lo  the  free  bordvrof  tlie  lid.  wo  arc  u«ually 
di-aliug  with  a  huriltolum.  In  tliu  very  icuvplioii  of  this  nfTruticn  nothing  bfbidcs 
iht'  ahove-mcntioried  symptoma  are  not  liveable.  Hut,  in  thu  day?  iminE^dialely  ful- 
lowing.  a  yellowish  jx>int  of  discoloration  is  dincovored  eveu  Ix'twot'u  the  dlia.  or, 
i(  we  an-  dealing  with  a  Meiboiiiittii  styv,  upon  thu  inner  surfaec  of  the  lid. 

3.  If  iIjp  induraU-d  and  sonsiiive  9\vA  nt-cupivs  th«  Jnlcrnal  angle  of  the  «ye, 
our  first  ihcu^diC  mustboof  aiiaeuteiiillamniatiouuf  the  Int^hrymul  sac — »dueryoejf' 
BtiUe.  Thin  diagi)osit>  is  uoijßriiied  if,  upon  prcanire  in  the  region  of  (he  lachrrinal 
sac,  putt  i^  erac'uated  from  ilie  puuc-tii,  or  if  ihn  pAlient  Bay»  thai  epiphora  baa  for 
A  l»ng  time  preeeded-tliv  in  A»  lui  nation.  To  bovure,  a  furunclu  or  a  puritiHtitismay 
aiao  develop  in  the  region  of  ih«  Urhrymiil  sat!,  but  Lhen-  eases,  in  com^wriHon  with 
tho  frotjuontly  occurring  (hioryfK'yMili«,  arc  extremely  rare. 

8.  Id  tryaiptUw  the  rednesa  and  swelling  of  the  lid  nro  uniftmu.  Tbc  skin 
itself  wJien  grasped  between  the  finger!»  f(#U  thicker  and  harder  ;  while,  on  tJjfl 
othiT  hand,  circiirn«oritK>d  inflltrKUon  iu  abwiit.  The  «welling,  «a  a  rule,  ocoupic« 
both  lida and afm eilends  to  thcneighlxiring  parts;  and  when  we  havf-had  tho  uase 
under  obstTvalion  for  wirue  time,  we  can  wy  tlmt  the  »welline  migralf».  If  in  the 
eoursw  of  the  inflamniation  an  induration  develops  which  can  befwlt  to  be  deeply 
seated,  it  b  a  proof  that  l.he  jirucics«  bas  penelrated  into  the  deeper  tijauca,  and  thai 
an  abscess  of  (he  lid  is  forming. 

Caws  of  erysipela^t  soineTiraea  occur  whicit  are  very  slight  in  intensity  and  ex- 
tent, and  present  cnrrcs[Hjndingiy  insigniHeant  inflammiitory  symptoms.  Then 
only  the  lidü  thcinselvr<),  and  perhaps  the  di>r»nin  of  thi>  noM,  too,  are  swi^Hen; 
these  |>nrt8  art«  not  tense  hut  of  iloiighy  cnnsi^terce,  and  am  »earrcly  leddent-d; 
and  ffver  and  pain  arv  abiwnt.  The  üwrlling  difiappcars  within  a  few  days,  and 
the  akin  then  peels  off.  Sueh  cams  of  eryi*ip«liks  usually  recur,  and  thns  acquire  a 
rcMmblanco  to  the  cu«(«  of— 

4.  itreurrrnt  nmrolie  inifma  ot  Ihe  lidx.  In  thi^  a  very  marlicd  ordematoos 
swelling  of  the  lids— a  swcJling,  however,  which  is  usually  free  from  rcdnes»— »od- 
denly  maken  iti  np()MiTnni*e.  and  then  vtrry  lapidly— often  within  a  few  houi%~ 
dimp|>cars  again,     »equenlly  thüre  arv  associated  with  it  similar  (rdematous 


DISEASES  OF  THK  MDS. 

tvpllings  in  other  parls  of  the  body— v.  g.,  ou  Ih«  I'n^»,  the  trunk,  or  tlw  «ittQilit» 
tJM.  morv  ran*!)-  in  tbc  larynx  ur  phnryiix.  Tlivw  tniu»i«iit  attaclM  of  otdUD*  H« 
referred  to  temporary  (liAlurt>aiiLfs  iii  Ihe  innervatiun  nf  the  Teewls  (angionetiro- 
•«Hk  uhI  an*  allircl  Ic  urticaria.  Thpy  occur  muH  fn,-4]ufiit)y  In  wouivn,  and  es]>p- 
oially  at  Ihv  tiiuv  uf  tliu  mviisi-s. 

0.  In  ohIphiii  of  the  liiU  ihip  In  a  funtHcU  or  a  mn/i^nnn/  ptuUvlf  there  in  felt, 
contrary  lo  what  taken  plao«  in  ory^tipelas,  a  circnm»crlb«d,  induralcd.  and  painful 
nudul«  of  cotiMder&ljIe  «xtvrit  iu  the  vkju  of  Itie  Jid  ilwlf;  whiio,  it  Lbe  infiltra- 
tion lies  deep  in  tfao  lisBiu-a,  <re  are  doling  nith  a  coinincm'iug  nWMui-of  ihe  lid. 
In  ptriottitia  of  the  margin  of  tlic  orbit  tbc  I&ttvr  van  lie  fvlt  thrcii|rh  ttii;  <rd«nia- 
tous  lid.  and  it  ii»  then  [uuiid  Lo  be  uut  »harji,  l>ut  lliiL-kcned  ncid  enlargud,  and 
lender  to  the  toiirh. 

6.  (»Jcma  of  the  lid  dne  to  traumatitm  is  almost  a1wa>'S  accompatiieit  bjr  ex- 
leniir«  hff>nii.irrhd};ic  »uffuMon  of  th«  lid,  and  from  this  fac-t  can  niadilybc  rrcog* 
nixed.  If  cLili-tiia  of  the  lid  develoi»  in  coiuec)ii(>noc  of  tin«  stin/{  of  an  in»ect,  it 
is  easy  to  raaki'  the  diaj^nosis  whcD  tre  ar«  abio  to  dist.'ovcr  the  Mte  of  the  »ting. 

Non-infliiinmufory  ttdrma  U  inel  with  as  »no  uf  Iho  syuiptoni«  of  ^ciieml  mle- 
ina,  ar,  for  GsamplD,  in  hoart  diwaae,  in  hy<)ni'tnia.  und  in  iiephriiis.  Not  irifrc- 
qiietitly  iho  lids  are  thü  very  flnt  part  of  ihc  body  in  whitb  these  varielies  of 
(cdeiaa  show  thviuM-Uis,  and  thus  give  waniinf*  of  the  cau/al  diseiu^e.  In  Eueh 
eases  tho  aviema  of  Ihe  lid»  HiimetiRM*j(  appcnrs  iindrr  ihi*  giiiae  of  fiying  ONlema 
(uMlema  fufiax>— i.  e..  it  coinvs  suddenly  and  diMppears  iipuio  within  a  few  days  or 
even  a  tvvi  hours,  only  to  return  «ftw  a  short  int<?rvnl  of  time. 

A  variety  of  a-<Ioina  holding;  im  intcrm^ifliaie  ]>osiilon  lirtwcen  the  inflamma- 
tory and  the  non-infiainmatory  Idiids.  is  tlial  whieh  is  observed  in  uonnw-'lion  with 
hlr|>harn«)inxin  that  has  lasted  a  lunj;  lime  {rfi|>L'('iB]|y  in  childn-u  with  oonjuncti- 
vitis  ecr^matAaR).  This  ehirflr  ivffovtA  the  tipper  jIJ.  nnd  Is  mainly  referable  to  the 
(.<uinpn.«#ion  uf  thu  iialfivhral  tluiis  by  the  euDtraetud  orbiuiihiris  (»ve  pa^^e  filT). 

Finally,  cnlema  of  Tho  liits  hoth  of  inflainmutnrr  and  no n- inflammatory  nature 
occurs,  for  which  no  cause  whatever  can  be  discororpd, 

(A)  \Jt*x»  SEpiHiTivu  Tui  Lids  CnAKOKS  are  rot'xn  ijr  tfib  Coxjitkctita  rr 

Kyehalu 

1.  Among  affertion»  of  tho  «7nyMnrfi'ni,  those  aMOCiKled  with  trdcma  of  the 
lidx  are  acnte  blcnnorrha-a  and  (li]>hthena,  l«fM  frequently  a  violent  catarrh,  or,  as 
aboTe  staled,  a  conjuni'tivitifl  eczemalosa.  The  diapiosi«  is  euBily  nidde,  from  the 
appearance  of  ihc  «onjunotivaand  from  the  dtnrai-tor  of  thu  wM-n-lion. 

a.  Vii>lenl  inflammation«  in  thf  interior  nf  the  rt/rball  Icail  lo  oedema  of  the 
lid«;  wTere  iridn-iyclitis  and  aiiito  glaucoma  doini!  so  loa  less  extent, />uno/>A- 
thalmitis  to  a  more  con'^idi-rahle  dej^roe.  In  llii'  Intter  dismso,  as  iu  icute  blcn- 
DorrhoL-a.  chcmo!*is  is  also  present.  A  eonf««ion  between  the  iw«  ditKNises  ean. 
bowerer,  he  n>ai)ilr  avuiditl:  sineu  in  pnnophlhulmilif  the  purulent  wcrvtion  in 
the  conjunction  is  wanting.  whilf>  a  purulent  exudate  is  vinildr  in  the  interior  uf 
the  I'Vi- (in  the  uiilvrior  vlwiuber  or  in  the  vitreous).  An  im|iort«nt  dilTer^ntial 
si^  U  the  Protrusion  of  the  oyelmll  nnd  tbv  ronM-i{ueiit  diminution  in  its  luobiltly 
in  panophthalinitis.  «vmptoni"  which  «re  never  pn'jwnt  in  n/TUte  blennorrhtBa. 

2.  TenonHin.  pMrgmon  uf  tht  orbit,  and  /Ärom6o*i>  of  the  rnivni»««  vintw  shsre 
with  panophthalmitis  the  symptoms  »f  axlcma  of  the  lida,  chcniosi«,  and  prctni* 
eton  and  immobility  of  th«  ephall-  TheM  affections  might  heniv!  be  confoundH 
with  ea<;h  other  and  with  panophthalmitis.  From  the  latter,  however,  they  are  at 
mice  dJiitingiiUt>e()  by  the  fact  that  in  all  Ihre«  the  eyelull  üm-K.  esceftt  fur  tin? 
ailem«  of  the  coDJuncllva.  looks  normal  in  its  anterior  portion,  whitn  in  panoph- 
thaJuiilis  the  suppiintion  in  th«  int«rior  of  the  eye  U  vislbl«.    The  difTerentlal 
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(liagtiDAis  hetwern  the  Ihreo  Affcctton»  tir»l  named  i»  rather  more  difficult.  Semot 
truunitis  Bud  ptilegmon  of  the  urbil  are  verf  siiiiiUr  to  mob  other  m  llioir  com- 
itietwemeoL,  but  iti  the  (ortncr  thu  cUciuosu  and  »Iso  the  impairtucnt  of  mnbilitf 
of  the  eyeball  an  very  coii»iderable,  and  the  protrusion  of  the  eyeball  U  compara- 
tively sli|;hl :  while  in  thv>  latter.  t>a  the  contrary,  the  a-dcina  of  thv  coiijuiu-tivA 
is  not  very  gnist  in  mmpariwit  with  the  I'xtrcmL*  protrusion  of  Ih«  pyeholl,  and  is 
not  unirorm,  but  is  principally  deTOlo[»cd  In  ihc  rrjion  of  the  palpebral  fissare. 
In  phlegniuu  of  Lb«  orbit  the  fer«r  and  pain  attain  a  muuh  grvaler  pilch.  L«tcr 
in  the  coarse  of  the  two  diMuuni  their  diflerentiation  become»  mon>  and  more 
easy.  lo  «rous  tenonltü  all  the  symptoms  soon  abate,  while  In  phle>pnon  of  the 
ortjit  they  oonstanlly  increase  until  Iho  ]mi8  bnwiu  through  and  is  erattualuL 

ThrumboatN  of  tbc  sinas  is  dbl iiif[utaht.<d  from  both  afTertiitnit  by  lhi>  fn^^t  that 
aloDj;  with  the  tedema  of  the  lid  there  is  also  cedcma  behind  the  ear  in  the  uiaslutd 
region,  and  also  by  Iho  Cnul  that  serious  ciTubral  symptoms  an-  pn-seal. 

A  tumor  developing  in  the  depth  of  ibo  orbit  may  aLsa  along  with  the  prolrv* 
nion  of  tha  eyeball,  cause  «nlcma  of  the  lid  <hw  to  congestion.  In  this  oaae,  hoir> 
erer,  inflansmatory  cnnoomiUint?  are  either  ^li^ht  or  arc  absent  altogether. 


II.    iNPLAMMATfOS   OF  THE    BORDEB  OF  THB   LlBS. 

107,  The  free  border  of  the  Vid  is  »imply  a  part  of  the  sltiti  of  the 
Hü,  wliich,  however,  is  disiiuguisUed  by  many  anatomical  peculiarities, 
Biich  as  itä  cilia  with  their  hair  fiiHicles  and  glauds,  it»  partienlarly 
abundant  vascular  nupply,  etc.,  so  that  its  diwiases  bear  a  special  stAmp. 
Affectious  of  the  bordcrii  of  the  llila  are  among  the  most  frequent  of  all 
disease«. 

Uypermmia  of  the  border  of  the  lid  manifests  it«clf  by  the  redden- 
ing of  it,  so  that  the  ejea  look  oa  if  rimmed  with  red.  It  occuna  in  manj^ 
people  in  conscriucaco  of  itietgnitlcant  tiijiirioiis  intluencoB,  such  as  pro- 
ionge<l  weeping,  great  strainiDg  of  the  eyes,  the  being  in  vitiated  air,  a 
wakeful  night,  etc.  This  is  especially  true  of  persons  with  a  delicate 
ßkin,  who  at  the  same  time  have  a  light  complexion  and  blonde  or  reil- 
dish  hair.  In  many  of  thc^e  persons  the  hyperiemraof  tbeltdsisprt^sent 
all  the  time,  aud  socnetlmea  lasta  fur  their  whole  life.  With  ro«i>ect  to 
the  troubles  that  it  causes,  and  also  with  respect  to  its  treatment,  the 
Bame  statements  hold  good  that  will  be  made  in  fpeaking  of  blepharitis. 

Injlnmitiatiun  of  the  border  of  the  lids  (bU'plinritis  cilinria  or 
blopharo-adcnitis*)  appears  under  tlie  two  following  principal  forrns: 

I.  Blepharitis  Hqunmona.  In  this  the  ekin  becn-een  thecilia  and  in 
their  vicinity  is  covered  witli  «m»]!  white  or  gray  scnles  like  the  dan- 
druft  upon  the  scalp,  or,  a«  some  have  said,  the  border  of  the  lids  looks 
lu  thotigli  strewn  with  bran.  If  the  scales  are  removed  by  washing,  the 
skin  beneath  them  is  found  to  be  liyperternic  but  not  ulcenited.  Upon 
removing  the  scalest,  tuinie  cilia  u^iually  fall  out — a  prix>f  that  tber  are 
less  firmly  attached  than  lusual ;  but,  as  tboir  follicles  are  not  injured, 
thoy  grov  again  afterward. 

'  Prom  flA/fk^Mv.  lid.  and  Uqr,  gland ;  i.  e.,  ioflanunatioD  of  the  glands  of 
the  lid. 


DISEASES  OF  tl 


627 


A  aub-Turicty  of  blepharitis  squamosA,  which  is  of  le«9  frequent  oc- 
currence,  appeara  under  the  following  form  :  The  border  of  the  lida  is 
qoTered  with  yellow  crust«,  which  are  somotinie»  rigid,  fiometimes  fiexiblo 
Mid  fatty  (like  wax  or  hutii^y).  When  ihey  arc  roinoved,  no  ulcers  are 
found  bem-ath  them,  but  simply  reddening  of  the  akin  of  thelid.  The 
yellow  oruata  are  thei-cfore  not  inspissated  pus,  but  simply  the  exces- 
sively abundant  Hecrotiun  of  the  sebaceous  glands,  which  has  solidified 
in  the  air  irilo  yellow  crusts. 

3.  lilrpfiaritis  iilceroea.  In  this  form  also  the  border  of  the  lid  is 
covered  with  yellow  cru^ta ;  but,  after  washing  them  off,  we  find  not 
niercly  a  hyperemia  of  the  skin  but  ulcerative  proeosses  as  well.  Thus 
we  see  here  and  there  in  spots  small  yellow  elevations,  from  the  center 
of  which  rises  a  cilitim.  These  are  abscesses,  which  have  originated 
from  suppuration  of  a  hair  follicle  and  of  the  sebaceous  gland  belonging 
to  it.  With  these  wt>  ßud  Utile  excavation» — that  is,  ulciTst  which  have 
been  formed  out  of  small  abacosscs  that  have  opened.  Again,  in  other 
8]>ot«  we  notice  small  cicatrices,  the  remains  of  similar  ulcere.  At  the 
site  of  thecicntriccHLhe  cilia  remain  defu-ient,  because  their  hair  follicles 
have  been  destroyed  by  suppuration.  tSince  new  bair  follicles  are  con- 
stantly being  transformer],  one  after  another,  into  abticetises,  the  row  of 
cilia,  when  the  process  has  kept  up  for  a  long  lime,  becomes  more  and 
more  thinned  out ;  the  ciha  that  are  still  present  ai-e  arranged  in  separate 
groups,  which  for  the  most  jtart  are  glued  together  into  tufts  by  the 
dried  iecretion.  Itlepharitia  ulcerosa,  accordingly,  is  distinguished  from 
blepharitis  squamosa  by  its  deeper  situatifin  and  the  purulent  character 
of  the  inflammation.  It  is  hence  to  ho  regarded  as  tho  more  serious  of 
the  two  forms,  the  one  in  which  both  the  inflammatory  symptoms  ure 
more  pronounced,  and  |)ermauent  sequolHj,  particularly  destruction  of 
tlie  cilia,  remain. 

The  annoyance  suffered  by  the  patient  is  slight  in  the  lightest  cases 
of  blepharitis,  so  that  nmny  patleula  visit  tlie  pliysinian  more  on  account 
of  the  distigurenient  due  to  the  reddened  border  of  the  litis  than  on  oe- 
connt  of  any  distress  they  experience.  Hut  in  most  cases  the  patients 
arc  annoycnl  by  the  increased  sensitiveness  of  the  eyes,  which  water 
remlily,  especially  during  work  and  in  the  evening,  are  sensitive  to  light, 
heat,  and  duRt,  and  become  tired  quickly.  lu  the  morning  the  lids  are 
stuck  together. 

nicpharitis  is  distinguished  by  its  eminently  chronic  courne^  which 
often  extends  over  a  series  of  years.  In  young  patients  the  disease 
often  disappears  of  itself  when  they  grow  up;  in  others  it  continues 
during  the  whole  life.  Proper  trcalment  olways  produoea  consider- 
able improvement,  or  even  effects  a  eure,  which  latter,  however,  ia 
in  most  coses  not  lasting,  as  after  the  discontinuance  of  the  treatment 
the  disease  usually  returns;  a  permanent  cure  is  obtained  in  only  a 
few  cases. 
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Aft«r  lasting  «ome  time  blepharitis  entails  a  Mrie«  of  Mqu^la,  wbich 
to  a  certain  extent  react  in  tlteir  turn  apon  the  blepharitiä  aod  render 
it  worse.    These  are^ 

1.  Chronic  coujunctival  catarrh.  This  is  the  constant  cODComitaut 
of  blepharitis,  the  tiuiiu|aticv  pruductid  by  which  h  in  no  small  psrt  de- 
pendent upon  it. 

3.  Blepharitii  nlceroia  leads  to  permanent  dettruction  of  the  cilia, 
which  mavgoon  till  nearly  all  the  cilia  are  lust.  In  that  caae  there  are 
fonnd  apon  the  border  of  the  lid  a  few  scattered,  minute,  and  abortive 
hoira.  This  condition,  called  inadarotü*  produces  marked  disfigure- 
ment A«  soon  as  all  the  cilia  are  destroyeil,  the  blepharitis  oeaae*  of 
itselff  and  there  are  no  longer  any  hair  follicles  to  undergo  suppnration. 

8.  By  the  traction  produced  by  cicatrices  which  remain  after  sup- 
paration  of  the  hair  follicles,  neighboring  cilia  may  be  girun  a  false  di- 
rection, flo  as  to  turn  backward  toward  the  cornea  {trichiasi»), 

4.  /Ii/fißriroph^  of  the  border  of  the  lid  may  develop  in  conseqnence 
of  Hn  being  constantly  congested  and  svollen  by  inflammation.  The 
lid  is  then  found  to  be  thicker  and  more  misshapen  at  its  free  border, 
and  drooping  in  consequence  of  ila  weight  {lyiuäit  \).  This  change 
affects  mainly  the  upper  lid. 

6.  The  lower  lid  very  often  nndergoes,  as  a  result  of  blepharitis,  a 
change  of  position  under  the  form  of  ectropion.  This  develops  in  the 
following  way:  Owing  to  the  formation  of  the  cicatrices,  the  conjunc- 
tiva is  drawn  a  little  forward  over  the  bonier  of  the  lid.  The  border 
of  the  lid  then  looks  as  if  it  had  a  rim  of  red  conjunctiva  about  it,  and 
the  posterior  margin  of  the  lid,  which  before  was  sharp,  is  now  rounded 
off,  and  can  no  longer  be  distinctly  made  out  In  const^uimce  of  this 
change  of  form,  the  honlera  of  tlie  two  lids  no  longer  fit  exactly  to  each 
other  when  the  latter  are  shut  together.  Furthermore,  on  account  of 
the  abscnoe  of  its  sharp  posterior  margin,  the  lid  is  no  longer  perfectly 
applied  to  the  eyeball,  and  a  shallow  groove  remains  between  the  eye- 
ball and  the  border  of  the  lid  (ft^ertion  of  the  border  of  the  lid).  In 
common  with  the  border  of  the  lida,  the  puucta  aro  also  turned  forward 
so  as  no  longer  to  dip  into  the  lacus  lacrimalis  {ever$ion  of  the  puncta). 
Owing  both  to  the  imperfetTt  closure  of  the  lids  in  winkin<^  and  also  to 
the  eversion  of  the  puncta,  th«  cnnduction  of  tears  intd  the  lanlirymi 
sac  is  interfered  with,  so  that  epiphora  develops.  A  portion  of  the  tears' 
run  down  over  the  lower  border  of  the  lid  upon  the  skin  of  the  Iatt«rt 
which  beoanse  of  this  continual  vetting  becomes  reddened,  excoriat 
and  oven  oozomatous;  consequently  it  loses  its  pliability  and  becon» 
grudttally  contracted.  In  this  wsy  the  lower  lid  is  drawn  farther  and 
fiirthrr  away  from  the  cychall,  so  that  an  tnitropion  of  the  enfire  lid  ia 
gradually  developed  from  the  eversion  of  it^  border.    At  the  same  time 


*  From  luKw,  to  tnclt  away,  to  fall  ot!. 
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the  lachryinatiuu  uUo  constantly  increases,  and  thU  in  tnrn  reaota  inju- 
riotuly  upou  tht;  blepharitis,  the  bonier  ot  the  lid  being  irrituti-il  to  the 
point  of  ill fliim [nation  by  the  tears  that  are  constantly  flowing  0T«r  it. 

Etiology. — The  ciu»os  of  blepharitis  are  either  of  a  general  or  a  IocaI 
nature. 

'Yhegenerai  muses  lie  partly  in  the  constitution  of  the  patient,  partly 
in  external  injuriou»  inflaences.  lu  the  first  category  are  to  be  men- 
tioned anemia,  scrofula,  and  tuberculosis,  which  parliinilarly  in  chil- 
dren and  youtig  pt-ojile  furnish  a  frequent  canee  of  blejiharilis.  When 
with  iucreasiug  age  the  constitution  improve«,  the  bli'phuriLis  also  diii- 
appears.  In  many  families  blepharitis  is  hcixnlilary,  Iwing  a  kind  of 
family  diseiise.  Among  external  injurious  influences  are  to  be  consid- 
ered all  those  wliieti  are  known  to  be  also  causes  of  chronic  conjonctival 
catarrh  (see  page  5'2).  Among  these  belong  vitiated  air,  smoko,  dust, 
heat  (for  example,  in  the  ease  of  stokers),  staving  up  late  at  night,  etc. 
Itlepharilis  proiluced  by  generul  causes  is  always  bilati-ral. 

Among  the  local  causes  of  hlephnritis  the  most  frcijuent  are  chronic 
inflammations  of  the  conjunctiva  (chronic  catarrh,  conjunctivitis  ec- 
zematoaa,  and  trachoma)  and  epiphora.  The  latter  excites  inflamma- 
tion of  the  border  of  the  lid  by  koejiing  it  ouiitinnally  wet.  The  epi- 
phora may  bo  caused  cither  by  increased  secretion  of  tears  or  by  inter- 
ferenco  with  their  discharge  into  the  nose.  The  former  is  the  case,  for 
example,  in  conjunctivitis  cczemutosH,  which  is  characterized  by  pro* 
fuse  lachrymuiiou.  8iuce  in  this  case  the  tnflammaliou  of  the  conjunc- 
tiva and  the  snnifutous diathesis  of  the  patient  act  bothat  the  same 
time  to  favor  the  development  of  blepharitis,  it  im  eaMV  to  understand 
why  conjunctivitis  eczematosa  should  »o  exceedingly  often  be  found 
comliincd  with  blepharitis. 

Epiphora  may,  however,  also  be  prodnceil  by  interference  with  the 
conduction  of  tears,  as  a  result,  for  instance,  of  an  affertiou  of  the  lach- 
rvnial  «ao ;  in  this  ease  the  blepharitis  is  found  only  in  that  eye  in  which 
tiie  affection  of  the  lachrymal  sac  exists.  Hence 'the  rule  is  in  uuilat- 
oral  blepharitis  to  examine  the  lachrymal  wio  at  once,  just  aa,on  the 
contrary,  in  hilrticnd  blepharitis,  we  shall  first  have  to  look  for  a  general 
condition  as  the  cause  of  it  Other  causes  of  inte-rfcrenc«  with  the  con- 
duction of  tears,  und  hence  also  of  blepharitis,  are  imperfect  closure  of 
the  lids  due  to  ectropion,  to  paralysis  of  the  facial  nerve,  to  congenital 
and  acquired  contraction  of  lids,  etc. 

The  trenlmrnt  of  blepharitis  must  take  account  both  of  the  ransal 
indication  and  also  of  the  local  changes.  Regjud  to  the  causal  inilica- 
tion  require«  the  improvement  of  the  patient's  Constitution  and  of  the 
hygienic  conditions  under  which  ho  lives.  In  most  cases,  it  is  true,  the 
object  aimed  at  can  not  be  attained,  owing  to  external  circumstances. 
Local  causes  of  blepharitis,  snch  as  lesions  of  the  conjunctiva  and  Uie 
lachrymal  eac,  lagophthalmus,  etc.,  are  to  be  removed  a«  far  as  powibl& 
34 
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In  the  treatment  of  the  diseased  borders  of  the  lids  themsolTos  oint- 
meuu  play  the  chief  part    Their  action  is  to  be  prinoipally  attribotcd 
to  the  fat  they  onotain.     Tbis  softens  the  scales  and  crustsaud  tbii8  fa- 
cilitates their  removal,  and  also  prevents  the  occlusion  of  the  orifices  of 
the  palpebral  glands  ;  it  renders  the  skin  more  pliable,  and  protocta  it 
from  being  wet  by  the  overflowing  tears.     IleuL^e  some  soft,  pliable  fat, 
the  unguentum  emoIUens  [cold  cream]  or  vaseiin.  must  be  chosen  as 
the  basis  of  the  ointment    For  the  additional  ingredient  of  the  oint- 
ment a  mercurial  precipitate  is  most  freqaently  sclceted,  the  red,  jrel- 
low,  and  white  precipitates  all  being  employed-    Since  the  oiiitoiont 
onght  not  to  irritate  the  already  inflamed  border  of  the  lid,  the  white 
precipitate  [ammoniatod  mercury],  as  being  the  mildest,  is  to  be  pro- 
ferred  to  the  yellow  and  the  red  precipitates  (red  and  yellow  oxides]. 
For  the  same  reason  It  is  advisable  to  add  it  in  small  qiiantitiea  only 
(one  to  two  per  cent  to  the  fat).     The  patient  appHee  the  precipitaio 
ointment  by  rubbing  it  upon  the  closed  eyelids  with  his  fingers  before 
going  to  bed.    On  the  following  niorrung,  after  the  ointment  is  wiped 
off,  the  crusts  and  scales  adhering  to  the  border  of  the  lids  must  be 
remored  as  carefully  as  possible  by  washing  with  lukewarm  water.* 
The  physician   must  insist  very  particubu-ly   ui>ou   this   point,   sine« 
the  act  of  clcaTising  the  lids  is  often  jxiiiifiil,  and  hence,  eepocioUy 
in  children,  is  frequently  not  performed  wich  Bufiicieut  care.     When 
by  means  of  this  treatment  we  have  Guully  8ucceedc<l  iu  bringing  the 
borders  of  the  lids  back  to  their  normid  state,  we  continue  the  use  of 
the  salve  for  some  time  longer,  as  otherwise  the  blepharitis  will  very 
soon  recur. 

In  blepbaritis  ulcerosa,  in  addition  to  the  employment  of  the  oint- 
ment, the  ab«a>RS(!S  which  form  must  be  opened  everyday, and  the  cilia 
that  project  from  thorn  must  be  eptlated.  For  this  purpose  we  make 
use  of  the  cilium  forceps — that  is,  of  a  forceps  with  broad  rounded  ends. 
The  healing  of  the  ulcers  can  he  accelerated  by  touching  them  lightly 
with  a  poiuted  stick  of  nitrate  of  silver. 

Sinco  tti«  Ixirder  of  tlit?  liiU  is  Htrapljr  a  tnuilifli'd  portion  of  the  citemal 
plcln,  it  would  be  iiropor  In  roiiKUler  th*  iLfftK>tinris  of  it  from  ihe  dermaiohffieat 
Mflndpuint — tliit  U.  to  (^ompare  lh«rn  with  uwIuftousnUectioiia  oi  the  skin.  Fn>m 
LbU  jioiul  of  vivw  biL>[ihnriiis  »luitiiKwa  mighl  bu  rv^Bnlod  w  •eborrbceju  Ttiat 
fom»  which  li>  lUwiciiiliMl  with  furrumceous  scales  would  comspoatl  to  sclmrrho» 
M|iinruo!«  or  «cbirrtlitL-A  *i>.vn  ut  tii«  skia,  wbicli  we  inrMt  Irequenilr  observe,  iimlor 
till»  giiisfl  of  inrrnH--ac<l  formnttoti  of  m-uIi-s,  ujwn  Ilir  rc»\p.  The  form  of  blephariti» 
miuanioM  wlijch  U  cbamotfrijivil  br  wllow.  fully  cmata,  is  ppobublj-  irlcntic«!  with 
the  «borrbu-a  oU-om«.  wliich  is  likewise  found  upon  tho  scalp,  particularly  in 
rhililrvi),  and  In  thin  silualiüii  is  kuuwii  urt)l<>r  tliu  names  of  aciirf  or  soall.  In 
blt'pliiiritti«  ti](vrn»a  it  ill  |>robftbtT  the  rase  that  phlogof^onic  bncrteria  pass  from  Ute 
bnrilor  of  thr  li>l  nrnl  viit^>r  the  »ebaceous  foUiC'tt<s.  Wc  tniglit  therefore  class 
blfphafitij  utcx-roaa  aa  an  ce/Kiiia.  whk-h.  on  account  of  the  hairj  charfteler  of  Lha 

[*Tbis  abuulil  also  b«  dune  thoroughly  btfort  applying  the  ointment.— D.] 
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Imdw  of  tho  lilt,  U  anooiutcd  with  sappuntlon  of  the  ti&ir  folliclM,  nich  u  is  the 
ens  in  other  hniry  portion;^  (if  the  »kin  (cL-zemn  nyconnUoffum), 

For  tlw  correct  dingnoHi^  (if  l)Iv|rliaritis  ttiütrrusU  covoriag  the  border  of  the 
lid  iiiuft  be  TtmoTed.  in  order  to  d^tennJnc  iha  rtnte  of  the  ikin  beneath  tlicin.  It 
the  skin  beneath  Iho  crusts  is  nonrnil,  we  nxv  not  denling  with  bl«plinrilis  kt  all. 
but  with  «  diMvkse  (if  thi' cjiijiinctivth  ttii.>  drird  M-cn-limi  frum  which  forms  the 
yellow  cnists.  In  blc|»harilta  the  »kin  is  «t  l«a«t  found  to  b«  reddened  (in  blcpha- 
riti»  HquBrnvM).  or  it  is  cortrwl  with  uktrs  (in  bkphurilis  ulccrnra).  In  Die 
viointty  of  ttie  iiki-rs  the  akin  of  the  piili>ebral  Imnler  not  itifreiiiienlly  is  thickened 
by  hyi>crtr*iphr  of  th«-  [miitllip,  !«o  th«t  w»rty  exorescencc«  &n  formed,  which  »re 
pttiaful  and  tJecd  rcAdiky,  mid  which  must  b«  reniored. 

In  Ihw  IreatmenI  of  blcphnriti«  the  mi^lake  is  v^ry  fr<M]iicntly  fommlltcd  of 
prexcribinff  highly  itritniit  nintnit^nLs  by  which  iho  inflammation  is  «<irupiy  agjinf 
vnteii  I  therefore  prvfcr  the  ono-pcr-cent  oimnieiit  ot  wliilu  pn-ctpitMer,  as  being 
tho  mildest  of  all.  If  we  flulwt  us  the  tiasia  of  the  ointment  the  unj^ucnlum 
emollien-s  which  I  rcjjiirii  «.i  the  best  for  Ihi»  purpose,  we  muM  lake  care  that  the 
oiolmcnt  ia  prepared  frfsh  from  time  to  time,  a»  otht-rtri^v  th«  fiit  would  bernme 
miu'itl  and  cauM  irritatiu».  In  Mrere  oases  of  blepharitis  iiEtvrosa  it  in  fulvisablo 
tik  Rmear  the  ointment  thickly  upon  a  pledf^et  of  Unen  and  apply  it  overnight  to 
the  eye»  by  means  of  a  bandage.  In  this  way  tho  ointment  acti*  in  a  much  more 
iK-nvlrating  way  than  if  it  were  inerpiy  gtneared  upon  the  liordera  or  the  liils.  ThU 
prw'i'durc  is  [Mirticularly  indicated  whi>n  the  btfphnrili«  is  eft«»e«l  by  confreniCal 
shortness  of  the  lids,  because  here  the  closure  of  the  pal])ebral  flseure  during  sleep 
is  at  Ih«  same  time  iiisiirrd  (scu  ^  1  la). 

In  obstinate  blepharitis  wpiiKnosn  tho  «mployment  of  tar  ointment  bes  been 
recwmirended.  For  iUb  purpose  the  oleum  fagi  (or  oleum  ru»Gi*t<  mixed  with 
oijital  part»  of  olive  oil.  is  pn»c:ribcd,  and  this  mixture  is  applinl  upon  the  Umlrrs 
of  the  shut  lids  at  night  by  means  of  a  brush ;  or  pix  lic)Uida  and  Spiritus  vfiii, 
equal  purts.  are  brushed  okur  tho  borders  of  the  lid»,  spun  which  the  solution 
rapidly  dries  owinj*  lo  the  erapoiBlirm  of  the  aleohul.  In  either  case,  the  entrance 
of  the  fluid  into  the  conjunctival  «ic  mn«  be  cari'fully  «roidod,  as  it  would  greatly 
irritate  it.  Many  people  can  not  stand  the  tar  ointments  nt  alU  on  account  of  the 
great  irritation  they  pniducc.  A  ki«  irritating  form  of  Irvatment  it^  the  use  nt  a 
on^  to  Iwoper-CQUl.  ointment  of  r(>ftnrrin  or  salievlio  arid,  or  the  u.«e  of  tar  Mwp, 
with  which  the  lids  should  be  carefully  washed  every  morniii^r. 

In  many  ca»s  of  blepliariti»  ulccmsa.  parlicuhirly  if  lylii.«ii*  is  present  al  tho 
same  time,  we  will  fail  to  accompliüh  our  object  until  we  have  epilnlril  ail  the  cilia. 
We  do  Ihi«  in  sereral  sittinirn,  and  stib»eiiui>ntly  also  remove  the  cilia  that  grow  in 
afterwani,  keeping  on  in  this  way  until  tho  burrler  of  the  Hd  oru>e  more  luob< 
perfectly  nomial.  We  need  not  fear  that  the  cilia,  eve«  if  we  have  epilated  them 
ever  w>  nftcn,  will  iiltiinnlely  fail  to  gn>w  in  a^nin.  For  the  tylosis  itwif.  msfsage 
of  the  lid.  with  tho  aid  of  the  while- prrcipi täte  ointment,  does  go<Ml  wrrkje.  Tlii« 
arts  partly  by  exciting  resorption,  party  iMvaum  it  help«  to  nrnioTo  lucclianicttlly 
the  odiitent«  of  the  palpebral  glands,  and  thus  prevents  their  orclusion. 

Nul  to  Iw  crmfomtdcd  with  blepharitis  in  tho  condition  called  p/ittiirinMJi 
patpthrarum — i.  e..  the  p^^scnel<  of  erab  lico  (Plithiriiii*  ingiiinalis  or  Peiliciilnm 
putiiK)  Upon  tliv  ryelasm-8.  Here  the  border«  of  the  lid»  k>ok  «Irikinglr  dark. 
I'lMin  mure  uarofiil  in-ifieet ion  wc  discover  as  the  cause  of  the  diKoloration  ll»e 
blrick  nit»  of  thv  crab  lii'c  sticking  fa^t  to  the  cilia;  siimetimcs.  loo,  a  grown 
eiK'iinien  i«  found  h'dgr'l  Iftween  the  cilia.  The  dio«aw.  which  l^  rare  and  which 
is  found  almost  eielusivvly  in  chililran,  aometimes  ilwlf  gtreit  rise  to  bk-jtbaritis» 
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It  i»  auiDr  oiirci)  by  means  of  blue  olntmcDt.  which,  ffhon  nibbod  Into  tlie  bonUu« 
of  the  litis,  kills  tbo  {»nutitG«. 

IJI.    Diseases  op  the  P.alpebral  Glakus. 

103-  Tim  gliimlH  wliioti  lirrc  enme  iim]»r  conside ration  arc  the 
glands  of  the  liair  fuliieJüs  of  the  cilia  (Zciss's  ghmds)  and  tbu  Mei- 
bomian glands.  The  affections  of  the  former  have  already  been  treated 
of  in  pnrt  under  the  head  of  hk-phnritiH,  n  dißenäo  which  prr-Retita  a 
diffuse  inHamnmtiun  extending  over  the  wliolo  border  of  tho  lid,  and 
in  which  tlie  hair  fülliclesplay  an  important  part  To  bcdisTinjfuished 
from  this  is  the  ieohited  inflammation  whitdi  ia  Iimito3  to  one  urn  ft-w  of 
these  glands^  itnd  forms  an  iudcpeudent  affeotion.  If  such  on  iuflam- 
mation  develops  as  an  ;u:ute  affection,  it  is  known  as  hordeolum ;  if  a» 
a  chronic  aHectioii,  it  is  known  »8  cOialazictn.  Frtini  thesis  again,  are 
tobe  distinguiäled  the  cases  of  simple  oeelusioa  of  the  glauds  with 
iuspissation  of  their  contenU  but  without  inflammation— cases  whicli 
form  the  ätartiug  puiut  of  the  infun_'ts  in  the  ^[eibomian  glands. 

1.    Ifordeolttm*  (Sftf). 

There  are  a  hordeolum  externum  and  a  hordeohim  intcrnnm. 

J/ofdcohim  externum  [or  hordeolum  zeissiauuin]  h  jiroduccd  by 
sujipiimlLon  of  one  of  Zeiss's  glands.  There  is  flrtit  noticed  aa  Id- 
Üammatory  iwlema  of  the  affected  ltd,  wlnc:)i  in  violent  cases  may  eft 
extend  to  the  conjunctiva  bulbi.  Tpon  careful  palpation  there  ia 
discovered  in,  the  tinollen  lid  a  Hput  which  is  distinguished  by  greater 
reslstauceand  by  8jie<'iiil  sensitivenetw  I«  touch.  It  lies  near  the  border 
of  the  lid,  and  corresponds  to  the  inflamed  gland.  In  the  next  day 
or  two  the  awelling  at  this  spot  increases,  and  the  akin  over  it  grows 
rod,  afterward  shows  a  yellowish  diticoioration,  and  finally  i^  perforated 
near  the  border  of  the  lids  with  a  discharge  of  put).  After  the  evucna- 
tion  of  the  pus  the  inilammatery  Symptoms  rapidly  abate,  the  small 
abaoess  cavity  soon  closes,  ami  the  entire  process  comes  to  an  end.  In 
spite  of  the  fact  that  the  duration  of  the  diiwase  is  but  a  few  days,  the 
affection  itself  is  still  rery  burdensome  to  the  patient  on  account  of  the 
pain,  which  is  often  considerable,  in  the  tense  and  greatly  swollen  lids. 
Added  to  this  is  the  fact  that  many  pei'^ons  have  quite  a  number  of 
repeated  attacks. 

Ilordcoittm  internum  Is  much  rarer  than  hordeolum  externum.  U 
consists  in  a  suppuration  of  one  of  th«  Sli^ibomian  glands,  and  ia  hence 
also  called  hordeolum  meihominnnm.  The  courxe  of  the  disease  is,  on 
the  whole,  the  same  as  tlmt  of  the  honleolum  externum;  but  as  the 
Meibomian  glands  art>  larger  than  thcwe  of  Zeiss  Ri<l  sre  enveloped  in 
the  firm  connective  tisiitie  of  the  tarsus,  the  inllanimalory  symptoms 

•  From  Aorrfpmn.  barley. 
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arc  more  violent,  aiul  it  tjikcs  »  longer  time  for  the  pus  to  be  evacuated. 
The  pus  ai  lirst,  as  long  m  it  is  shut  in  in  tlie  ulTectcd  gland,  apiieara 
upon  eversiou  of  tlie  lid  aa  a  yellowish  «pot  shining  through  the  cou- 
jiinotiva.  Aftyrward  it  breaks  through  the  conjunctiva  or  is  evacuated 
through  the  oritico  of  tho  ghiiid.  IVrfonitiun  through  the  skin  occurs 
only  as  an  oxccption«  in  contradistinction  to  hordeolum  externum,  lu 
M-l)ioh  this  18  tho  rule. 

llonlcolum  externum  and  internum  are  BBaentiuUy  the  same  process 
— i.  e.,  they  arc  both  an  acute  suppuration  of  a  sebaceous  glimd,  for  the 
iloibomiau  glands  are  nothing  but  modifuid  sebaceous  glands.  Both, 
accordingly,  present  nearly  tho  same  cliniciU  picture.  They  are  analo- 
gous to  acne  of  the  external  skin  {hence  eIik»  they  were  culled  by 
Stellnrag  acne  ciliaris).  The  violent  inflammatory  »ymptunis,  and  par* 
ticularly  tho  marked  u>dema  which  distinguish  a  hürdcohmi  from  ordi- 
nary acne  pustules  of  the  skin,  are  caused  by  the  peculiar  anatomical 
structure  of  the  lidii,  which  especially  prediapo^eii  the  latter  to  inllain* 
matory  swelling. 

Hordeolum  is  found  principally  in  young  people,  particularly  if 
they  aro  of  auatmic  or  sorftfulons  eonstitutiuii  and  at  the  siime  time 
sutler  from  blepharitis.  The  latter,  by  causing  aceiimnliitioii  of  scales 
and  crusts  upon  the  border  of  the  lids,  favors  the  multiplication  of  the 
bacteria  that  are  always  present  there,  and  which  can  tUence  readily 
|>enctrato  into  the  orifices  of  the  gUuidH.  An  additional  factor  is  the 
swelling  of  tho  border  of  the  lid,  which  may  cause  occlusion  of  the 
excretory  ducts  of  the  glands. 

The  trrntment  of  hordeolum  in  the  beginning  of  the  disease  consists 
in  the  use  of  moist  warm  compresses,  which  are  applied  to  the  lids  in 
order  to  convert  l)ie  h:ird  infiltrate  more  rapidly  into  pus.  When  the 
yellow  color  of  the  pus  is  visible  beneath  the  skin  or  the  conjunctiva, 
the  abscess  may  be  opened  by  a  small  incision,  and  thus  the  duration  bf 
the  infiammalion  may  be  ahortencii  by  several  days.  Tho  prime  means 
for  avoiding  a  recurrence  of  the  hordeolum  is  tlie  trcalnicnt  of  any 
hlejiharitis  that  may  be  present 


S.  Chnlmion,* 

Chalazion  \»  a  ohronio  aileotJon  of  tho  Meibomian  glands.    It  forms 

a  hard  swelling  which  dcvelojis  very  gmdtmlty  in  the  lid.  In  many 
cases  this  occurs  without  any  inäammatory  symptoms  whatci'cr.  so  that 
the  swetUiig  is  not  noticed  by  the  ])Htient  until  it  ha«  become  quit« 
large.  In  other  nu<«s,  however,  there  are  modenite  innunin>uh>ry  con- 
cumltnntt),  which,  nevertheless,  are  insigniticant  in  comparison  with 
those  which  accompany  a  hordeolum.  The  tumor  kceptf  constantly 
enlarging  for  months  until  it  ri'nches  the  siise  of  a  peaora  bean;  it  then 
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bulges  (Iio  skin  fur  enough  forwnrd  to  pmduoe  a  perceptible  disfigare- 
utent  of  the  liJ.  UpoD  palpmiug  the  tumor  we  can  nmke  out  that  it 
18  pruLiy  n-äistuut,  and  that  it  is  iutlmatcly  connected  with  the  tarsna, 
wliiie  the  skin  lying  over  it  can  bo  diaplaeod  from  sido  ^o  side.  Upnn 
everting  the  lid  wo  iind  the  conjuuctiva  over  tho  tumor  reddened, 
thickened,  and  Homewhat  protnding.  Later  on,  the  tumor  asstimes  a 
grHvit>ti  look  as  meen  througli  the  oonjuiictiva,  aud  ultiiiiutely  the  lattor 
is  perforated;  then  a  viscid,  rather  turbid  fluid  flows  out,  which 
represents  ihe  central  softened  portion«  of  tho  tnmor.  ]iut  the  main 
portion  of  the  latter,  con^tisting  df  spongy  grminlalions,  remaius 
bebind,  for  which  reason  the  tumor  after  it  ha^  been  opened  does  uot 
at  once  disappear  completely.  On  the  contrary,  it  diminiehe«  very 
gradually  iu  size,  and  meanwhile  it  is  not  tincuminon  for  the  grauu- 
lation  maaws  to  project  like  a  fungoid  growth  through  the  perforatiua 
in  the  conjunctiva.  It  requires  months  more  for  the  tumor  to  disap- 
pear completely. 

Chalazion  shares  with  the  hordeolum  internum  its  situation  in  the 
Mcihoniiim  glands,  but  is  distinguished  by  the  character  of  the  procet^ 
Hordeolum  ia  an  acute  inÖammatlon,  which  goes  on  to  sujipiiratioii 
and  is  over  iu  a  few  days.  Chalazion  is  a  chronic  disease,  which  dwa 
not  lead  to  suppuration  but  to  the  loriuation  of  gruuiilaiiou  tissue,  oud 
lasts  for  months  or  even  years. 

Chalazion  affpcts  adnlts  more  freqnently  than  children.  Kot  in- 
froquyntly  «everal  rluda/ia  are  fuuiid  at  once  in  the  sutiie  patient.  A 
chalazion  annoys  the  person  who  has  it  by  the  disfigurement  it  pro* 
dnces,  and  also  by  the  condition  of  irritatiou  which  it  kt^eps  up  in  tho 
eye.  Thin  eoiniition  of  irritHliuu  is  partly  the  result  of  tho  chronic  in- 
flammation of  the  li<Ie,  partly  the  result  of  the  nipclmnlcal  injury  dono 
to  the  eyeball  by  the  uneven  aud  bulging  conjunctiva  covering  the  inner 
surface  of  the  tumor. 

Tröatment.— Quito  small  chalazia  are  best  left  alone.  Larg^er  ohali 
Ki'a  are  removed  by  an  opemtioii,  in  order  to  do  away  with  the  disSji 
uromcnt  and  also  with  the  irritation  of  the  eye.  The  lid  is  evertod, 
and  tho  conjunctiva  and  the  wall  of  tho  chalazion  lying  beneath  it  art- 
divided  ill  a  Tertloal  direction  by  an  iucisiuu  wilh  a  sharp-puinle-d 
seaipcl.  After  the  fluid  portion  of  the  contents  has  e8CH|>cd.  tho  j;raD- 
ulation  masses  which  still  remain  are  removed  by  scraping  (with  a 
small,  »harp  spoon,  or  with  a  Daviel's  scoop,  or  even  with  a  grooved 
souiul).  Even  then  the  tnmor  docs  not  disappear  compiot»-ly,  beoauso 
its  resistant  capsule  rematua,  although  this  shrinks  up  after  a  short 
time.  If  the  contents  of  the  chalazion  are  nut  conijiletoly  removed,  it 
is  apt  tu  form  again,  so  that  the  operutiuu  has  to  be  repeated. 
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S.  Infarcts  in  ike  Meibomian   Glands. 

In  elderly  people  we  frequently  »ce,  upon  ererting  the  lids,  small, 
briplit-yollowspot«  beneath  the  conjunctiva.  These  are  the  inspissated 
contents  of  the  Mi-iburniuu  glands,  which  aminnulate  in  tbeir  acini 
and  distend  them.  Thcäe  infarcts  usually  cause  nü  dislnrbance.  But 
sometimes  they  are  transformed  by  the  dejwsilion  of  lime  salts  into 
hard,  stony  masses  (lithiusis*  coujmicttvnO-  Tliese  bnlg«  th«  conjunc- 
tiva furwiird  and  even  perforate  it  with  their  sharp  edges,  which  then 
cause  mechanical  injury  to  the  eye.  In  this  cose  they  must  be  removed 
from  tlictr  bed,  after  an  incisiun  has  been  made  in  thti  conjunctiva,  and 
tliiis  bo  got  rid  of. 

The  of  infarct»  th«  Meitmmiitn  glandK  »bouM  nnt  tw  ponfoRDdod  with  the  mnrh 
more  fraquentljr  ocourriuB  coucrt'VlonB  that  <]evplr,|)  within  now-formwi  glands  in 
th«  rDiijunclira  of  the  tanas.  Ttiosa  »l»o  appear  uuiler  the  guise  of  yellow  »foii, 
but  an-  lOQrD  superficial  <»oo  pag«  4S). 

The  olilvr  plivhiuiniis  counidvreJ  n  ehaJazion  ta  n  hordeolum  which  hsd  b^oino 
hiinlenefl — i.  e.,  had  not  gon«  on  to  s«ppuraiiuti — a  vitw  which  is  still  at  pn-jtunt 
widely  diHuMd  among  tho  laity.  Dtliür»  Nupi>oi4Hi  thiU  the  chnlazion  wss  a  <iitiiftk 
nteution  cyst  of  I  he  Mfiboiuiauglaud»,  nndanaioj^us  lo  atheroma  of  the  »obft>?«(;iis 
glandfl.  Such  retention  oy»(»  do  occur,  but  thcj  an*  rare,  and  are  pfseotially  ilif- 
fen-Dt  frmu  cbalazta.  In  a  clmlnjiioii  lh«ro  is  «  jiiH'uliar  chmtiiv  inflamiuniiuD, 
whirh  prrnlunes  nut  pits  but  gronulation  (i!<euf.  and  which  is  pnvbably  caused  by  a 
niicroH>rgani9m  diffi^ring  fruiu  th»  ordiuary  ciit-oi  of  piu.  Perhaps  thia  micro-ar- 
goiiiam  is  the  bwillus  «liscoron^il  1>y  IVyl,  which  gnntly  rr4einbles  the  BaHlIuti 
sorosls.  MictDAcopic  esatnination  of  u  chiklaxion  shovra  that  first  the  «pithvliuta 
of  the  arinus  prnlif^ratRS  and  an  inflnmmatury  inßltnlion  is  produced  in  the  mir- 
rounding  tism«  of  ihe  tamis.  The  latter  process  won  Wcunics  tho  predominaot 
one,  m  that  both  the  aoini  of  tho  gland  ami  the  linHue  of  the  tarsus  ultiinatt-ly  are 
lost  in  that  ovorgrowth  of  Kniall  rotls  (Fig.  IAH).  This  gixtwih  of  oelU  form»  a  ttf>ft 
ÜMoe  of  til«  oaluro  of  granulation  tissue,  and,  lifer  the  tatter,  (Contains  also  giant 
oelU.  In  the  grsnulstioii  tumor  ar«  found  atuurph<Mix  Hakvs  representing  th«  r*- 
mains  of  ihv  iiinpticvitt^I  cogiti'uts  of  thr^  a^ini ;  ami  on  thf  ouLstile  it  is  in(il[>9ed  by 
■  capsule  of  cwnnt.*ctiv<j  tisstio.  The  way  in  which  thf*  liiltcr  develops  is  that  th« 
tiiBUo  BurmunUiitg  thi>  growing  tuiuur  is  c(>iupri.-»^il  by  it  atid  condensed  inor«  luid 
more  all  the  time.  Fiiiallr,  the  cvnlral  portions  of  tbo  gmimlatioi)  tumor  whirh 
ar»  Tery  poor  in  vv^scIb  Ijrvnk  down  by  a  sort  of  mncllflginon»  s>^freiiing,  so  that  a 
caviry  nUed  with  a  turbid  liquid  is  form«!  in  the  i-rnCnr  of  tlie  gn>wll]. 

Hi>nier  WK»  thr  Hmt  to  call  attention  In  the  analogy  between  chalaician  and  acn« 
roM4-ea  I'f  the  »kin.  In  I  he  latter  afleclinn  the  sebaceous  glands  play  Ibc  same  part 
tliaC  the  Meil>i>mian  glands  do  in  ehalaiion. 

In  old  chalazia,  in  which  perfitratlon  has  failinl  tn  take  place,  the  entire  con- 
tents soin«tiiD«t<  t^ecome  liqiießcd.  The  obalazta  are  then  transform»!  into  a  sort 
of  cysl  Willi  thick  vnTelogiu  and  with  turbid,  mucilaginous  conleiits.  Thos«  chalazia 
which  are  deTnloptt)  upon  the  exctvttiry  duct  of  n  Meibomian  gland  asnime  a  s^wcial 
appearance.  They  are  then  ailuateO  near  tbo  free  border  ot  the  lid,  from  which 
tbejr  projoiit  like  a  kind  of  uipplu,  wliile  on  thuir  posterior  side  they  are  Uattenwl 
out  by  the  counler-pre^mro  of  the  eyeball.  If  they  do  harm  lu  the  eye  mcehanio- 
ally,  tliey  are  to  be  removed  by  ablation. 
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U  not  iafnqoitttly  luf^MiMthat  pMsaasvbotnTaDmrsuAerad  ftvatcJuklM 
b*pn  aSXatu  aoddra  to  have  one  after  anotbir.  Xc«  i  fcaU  i  !■  fcvep  dgrelopim  u 
faUfTkbdCooata'itiontVMki.aaaUeaÜ&f  tbcir  pnsenroeeactt  time  bj  the  ne««il 

of  tbe  iligbt  iaflkniiaatory  symptom«.  Fiaal)*, 
one  or  more  rhalaria  are  touiHl  ia  ««ch  of  läe 
four  lida.  la  [*rtk-ul*riy  bad  c«»n»  »n  «cttul  <lv 
^Deretiun  of  Uic  bda,  «pccialljr  of  tiip  apprr, 
takes  pUcr.  Tha  liJi  are  tliick*n«^  «o  cbai  R  U 
vitb  difficall;  iktj  can  be  everted.  Ia  oiM  ol 
the  caan  ofamrred  hx  me  tbe  lid  had  betxmie  oim 
n-niimetrc  thick.  Tbe  »kin  of  th«  lid«  forms 
iMMlolar  prnjerrtiooa,  but  oas  be  di9|>laroe«l  tipua 
iu  bed  aod  is  emI  eaaentiallj  »Itered.  Tho  eoo- 
Janctiral  nirtsc«  of  the  lidi^  on  tb«  «ontnuy.  af>- 
pear»  uoeTen.malular,  and  reddened,  and  rcltetj 
in  some  Rpola,  while  in  others  it  ia  gmy  artd  Iraos' 
lucent  orb  perfonUtd  bjr  afiroatiDg  franuUlioni. 
In  exlreiue  caaes  of  thb  sort  «e  luif^ht  at  flnl 
sight  be  disposed  to  suspret  the  extstenooof  aU^ 
silts  or  of  a  neoplaHn.  In  operating  upon  nxl 
cases  It  can  be  seen  that  the  entire  tarsus  has  db- 
■ppaared  from  riew  in  a  spon^  and  partially 
•oftcned  grsnulalion  tissue. 

Iitetvad  of  merelr  opening  Iho  rhaliuciA,  we 
auij  extirpate  thfin  hy  dividiriK  the  skin  over 
tbatn  and  then  cuilitig  tbom  out  of  the  tarstis. 
A  fenestra  if  thus  miule  in  the  Inrsus  anfl  in  Ih* 
cunjoticliTs  as  well.  Such  an  extfrpatitm  of  Uia 
chalazia  is  pretty  tedious  and  painful,  for  whidi 
n-iit'on  we  in  rnvta  ean-s  prefer  the  sinifde  inrit- 
ioii,  and  ore  perfectly  taoceHfulwilti  it  too.  Ex- 
tirpation is  oidy  indicated  when  wc  are  dealing 
with  large  chalazia,  wliEch  project  far  for«-afd 
and  have  a  |Mtrtic»larly  thick  cujmile. 

ArFöTioxK  or  mn  Tarsv». — The  tAmis  is 
iniplit-ateil  nut  only  in  the  dJH'itöea  of  the  Uri- 
boraiitn  glands,  lint  alfo  in  those  of  the  conjunc- 
tiva. This  is  jMirlii'iiIariy  Irne  of  tnuhoma  and 
of  «iiiylotd  »U-geiiemtioti  of  the  Conjunetira.  In 
the  former  we  con  oflpn  lecl,  when  we  eVert  tie 
iipjipr  lirl.thMt  the  tartushas  ht'coroe  th)i.'kcr  and 
irmrc  tin^lmpeW.  This  defends  upon  its  inflaa- 
tnntorr  innitrMtion,  which  eubM><]iu'ntly  It-ads  to 
»trophy  ntiri  dt'dniii'm  throufih  ci(<Htricial  oon- 
Inictioij,  mid  whk'h  must  therefore  bu  looked  apon 
AS  the  chief  cnit!»  ot  ImchijutiK.  In  tarsal  eartt- 
Inges  that  have  «wicrgnne  thi»  chnn^.  the  SW- 
iMtiniati  glands  iire  nlxo  in  grvm  part  found  to  be 
de^Lroycd.    In  uinyloid  «Icgenerulioii  of  the  oon- 

Juiictiv«  the  tAiNiis  itsi^lf  fnlh  n  vi^riin  to  the  raiiindft^imration.eo  that  it  is  Irans- 

forniLd  inlii  n  Imf:,'»-.  iiji,-lm[H'ly,  frinl>le  structure  (ecc  page  10«). 

Thrri"  i-t  a  pririMiry  affDClinn  of  llic  luniiis  {Inmtin  ititphUttlen)  whEoh  occurs  a» 

u  tontequonco  of  uvphili-s.    This  develops  eery  grwlually,  and  as  a  rule  wfHioat 


Pn.  m.~cnAtJitio».    vcancAL 

SBL-ncMi  THJuKmn  tbs  L>pbi 
L4D.    lüvnlflHl  (Kl. 

The  ctiabuEloB  h«t  rii-THopprl  In 
about  lb«  mkldleof  ili-  htnlwut 
pMatvf  tlietaniu».Hiid.  «■  It  |>ru- 
Jccu  fanhvr  forwanl  iliaiii  hAok- 
ward.  II  produow  a  crookincrnr- 
ward  of  the  Ud.  Tbe  eweUlTiK 
conHK«  of  ffraBolatfon  ttwue 
will)  iclant  CMH,  ooe  of  which  bi 
•o  laiye  na  to  t>e  aotuallr  »ooc- 
iilMti^  wlUi  the  nAked  tjte  In 
thf  «MrtiriD.  [t  Um  ii«&r  It»  «n> 
f'ri-or  wall  at  Une  larxer  an«  ot 
irif!  two  (MtTftiM  tluU  taATe  tw«n 
produced  by  nmciloKiDou»  »afl- 
eii[iir  'tt  the  Kraauutlon  ttwu». 
Tlw  growth  Is  (iiirrtiiiiirird  hrv  n 
tblo  caucutc.  I'p^n  it*  Anii-rl>^r 
a«p^t  11  I«  «ivorrd  bv  ilif  fliiii 
<if  itc  Hij*.  wlilch  Im  itiiniii^l,  an 
end   b"  luH-ii    Inini   Ilio  way   in 

Whii'h    Lhl-  LTUB«   KCTltlMll«  Iff   tbi« 

miiM^ulur  buiiilli*fi  i)(  lljtr  orbli'U' 
IftrW  jt(v  niirri"vr.nl.  T1:v  cnn- 
ttiitollvu  (tvrr  lilt;  aweUiiiif.  wW- 
IriK  iti  |)n|i>llary  iinillft'mtlan. 
I«  Itiii'kirr  mill  iini'vi-n.  Abnve 
and  bd'fW  III»  «wi^llLnit  w  v>- 
clinnitnl  >L-lul  lit  MMboniüin 
gUutda. 
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any  nntaltk^  pnin.  Wlictt  iL  ha^  machc-ii  iUs  nciiin  w«  ntiil  one  or  botli  lids  uf  tli« 
tame  eye  griMUlj'  cnlnrged  and  tlit^  skia  of  th<>  lid  teos«^  aiul  rciltleiieil.  I'pnn  pal- 
]ialioti  «fi  call  cüOviiico  oun>olroä  Ibat  Itic  cau<tf  of  the  LiiUrtjeinent  lies  in  tliu 
liintuti,  vbicb  can  be  Tt'lt  ItimufcU  tlie  »kiii  »a  a  Ihirk  Hirnctiiru  of  carLila^innus 
hordnewMiil  ungainly  furm.  Thv  KwHliiig  t>f  tlic  tarsus  t»  iioually  m  gnat  thai 
th«  1J<1  can  no  lMig«r  bn  everted.  Tb«  («iilari^  tarsua  consisu,  as  is  evident  when 
iL  ta  out  into,  of  a  inniaceous.  bloodies»  liw-ui'.  The  cilia  upon  th«  afffcled  lid  fall 
out,  and  the  lymithalft.- i;tuiid  in  front  of  t)iu  var  upon  iho  snme  aid«  swells  up.. 
After  the  awellio^  liim  bt^en  for  we«ks  niaintaiaetl  at  th«  satuu  height,  it  diaappears 
very  slowly  again  until  the  t«t«us  has  reached  its  former  volume,  or  haa  t-reii,  in 
(■ttii»i-()ufiio«  «f  atntphy,  fallen  somcwliat  below  it.  It  takes  tereiml  months  for 
the  di»e«M  to  nm  all  thr<;iigli  its  ix>ur«i;.  Tanitis  make»  its  appearwice  ia  Iho 
Lbird  stage  of  syphiliB,  and  ia  accordingly  to  be  looked  upuu  as  a  gumuiatoiu  inlll- 
tratiou  of  iho  iar»u^ 


IV.   ANoiiALiKS  OP  Position  asd  CosyuiTioN  or  tue  Liu». 

1.  TrichiasiM  ana  IHstickiasx». 

109.  Trirhiasia*  consiata  in  a  distortion  of  the  cilia,  which,  in- 
itead  of  looking  forward,  are  directed  more  or  less  backward  so  as  to 
oonie  into  contact  with  the  cornow  This  anomuly  of  position  either 
Rffects  all  the  cilia  or  only  those  which  project  poateriorily;  it  may 
also  extend  orcr  the  whole  length  of  the  border  of  the  lid,  or  be  pres- 
piit  over  a  part  of  it  only  (total  and  partial  trichtaeis}.  The  inverted 
cilia  are  seldom  normal,  being  for  the  most  part  stanted,  and  coneist- 
iug  of  ßhort  stiimpa  or  of  minute,  pale,  and  Bcarcoly  visible  hairs. 

Trichiasis  caasce  »  continual  irritation  of  the  eyeball,  duo  to  the 
action  of  the  cilia ;  there  are  photophobia,  lachrymation,  and  a  coa- 
«lant  sense  of  a  furoign  body  in  the  eye-.  The  cornea  itj«i-lf  sufTers  more 
oonsiderablc  injury.  Superficial  opacities  arc  produced  in  it,  since  the 
epithelium,  in  consequence  of  the  constant  irritation,  undergoes  a  sort 
i)f  callous  thickening,  and  thus  in  a  way  protects  the  cornea  against 
the  ('fTcct  «f  the  external  injury.  In  other  cases  deposits  liko  punnus 
or  ulcers  of  the  cornea  are  formed.  It  not  infrequently  happens  tbat 
persons  aro  tormented  by  frequent  recurrence«  of  corneal  tilcera,  until 
at  length  the  physician  discnvera  on«  minuto  ciliura  which  is  direetw! 
■gainit  the  cornea,  an<l  which  haa  been  the  cause  of  the  furination  of 
ulcers. 

The  mnflt  frequent  cause  of  Iricdiiiisis  is  tmcliomn  (page  70).  The 
conjunctiva,  which  in  the  regressive  stage  of  trachoma  undergoes  cica- 
tricial shrinking  and  contracts,  tends  to  draw  tlie  »kin  of  the  lid  back- 
ward over  the  frwj  border  of  the  latler,  and  thus  puts  the  cilia  more 
and  more  in  b  false  direction.  At  Qrst  the  most  posterior  cilia,  after- 
ward the  anterior  rows,  too,  are  turned  backward.  The  distortion  of 
tho  tarsus  acts  to  produce  the  same  effect.    Owing  to  this  distortion. 
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that  portiou  of  the  Ureua  which  adjoina  the  free  border  of  the  IM 
bends  aS  at  an  angle  from  the  rest  of  the  cartilage  and  i&  turned  back- 
ward (/i,  Fig.  34  B),  and  in  so  doing  it  draws  with  it  tho  covering  of 
tho  free  border  of  the  lid  which  is  firmly  attached  to  iL 

Partial  trichiasis,  iu  whieli  only  B.üme  of  the  cilia  are  tnrned  biick- 
ward,  develops  in  consefiueiice  of  cic«trice-8  which  have  becu  loft  by 
blepharitis,  borUeuhiiu,  diphtheria,  burns,  operutione,  etc.,  upon  tho 
free  border  of  the  lid  oi*  in  the  conjunctira. 

ITuder  the  name  of  distirfiia^is*  in  designated  the  coiidttiou  in 
which,  the  lidd  being  otlierwise  normally  formed,  there  are  two  rowa  uf 
cilia,  one  of  which  looks  forward,  and  the  other,  which  is  usually  Icm 
perfectly  develojicd,  Is  directed  backward.  This  condition  occurs  as  a 
congenital  anomaly,  and  is  sometimes  present  in  all  four  lids. 

Treatment. — When  only  a  few  of  the  cilia  have  an  improper  posi- 
tion they  can  bo  removed  by  epilation.     Inasmuch  as  tbey  grow  uguin, 
epilation  must  be  repeated  at  intervals  of  a  few  wveku — a  Iliinj^  which 
can  very  often  be  attended  to  by  the  patient  himself.     It  is  still  better 
to  employ  a  method  in  whicIi,  with  the  performance  of  epilatioQ,  the 
follielo  of  the  cilium  is  at  the  same  time  destroyed,  so  that  the  latter 
does  not  grow  again.     The  bcsb  proccdnrc  for  this  purpose  is  clectroly- 
sis.     The  two  poles  of  a  constant-current  battery  are  so  arranged   that 
tho  positive  pole  is  formed  by  a  plate  electrotie,  tho  negative  pole  by 
a  fine  sewing  needle.    The  former  is  applied  to  the  temple,  and  the 
laltor  is  introduced  into  tho  hair  follicle  of  the  cilium,  and  then  the 
circuit  is  closed.     At  once  a  light  foam  is  seen  to  exude  from  tlie  rtKit 
of  the  cilium.    This  is  formed  by  tlie  bubbles  of  hydrogen  gas  which 
■redeveloped  at  the  negative  polo  and  give  evidence  of  Die  cheiuicnl 
decompoaitiou  of  the  tissue  fluids  produced  by  the  electric  eurr^nt. 
By  virtue  of  this  decomposition  an  aderjuato  destruction  of  the  hair 
follicle  result«  without  any  eschar  beiug  produced.    The  cilium  can  now 
be  very  readily  drawn  out,  or  it  falls  out  afterward  of  itself  and  it  never 
grows  again.    The  0}»cration  is  pretty  painfid,  and  hence  it  is  a  good 
plan  to  inject  »onie  cocaine  solution  beneath  the  skin  of  the  lid  near 
its  free  border.    When  quite  a  largo  number  of  the  cilia  or  all  of  them 
are  directed  toward  the  eyeball,  epilation  is  not  suitable  ;  in  that  case 
those  method«  arc  indicated  by  means  of  which  the  cilia  are  brought 
to  their  proper  position  by  a  shifting  of  the  place  in  which  tho  hair 
bulbs  are  linphinled  (see  section  on  Operations,  §  107). 

The  term  distiehümi'a  Is  oinploycct  by  most  atithors  not  only  Tor  the  eomlitinn 
t»  which  thor«  arc  congonitally  two  rovrt  of  cilia,  hot  alto  for  Ihe  ui-qinre«!  utmn- 
ftjy  uf  poailion  dun  to  lnii-)toina,  wlion  sim|ily  che  pifsU'Ttur  rows  of  uilis  »i*  scl 
backward,  whilp  the  anterior  «re  »till  directed  forwanl.  But  this  condilioa  is  iden- 
tical in  its  nature  with  I  rich  lasis  proper.  Mid  ilittcre  from  it  only  in  degree.  Attlit 
ooiamencnuirnt  of  die  ciuutriciHl  cüiitraction  ihe  rows  o[  cilia  aru  Orat  drawn  opart; 
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then  th«  pcwterior,  nnil  IhM  of  nil  Ih«  Ant«n'nr  rn«  hiv  tiimi*il  bfickviird.  Aceord- 
)»S'rt*li^'ti<=hiMiii  U<levi.-lu(JcJ  Bntnaillrictiiiuie  aflerwaril,  and  a  stuirp  line  ol  ili*- 
lin<<tioii  cKDiiol  Im^  drawn  betwceu  Lbl'  (wo.  I  liruci-  im-Tcr  lo  use  Uic  expression 
trichiMU  for  (111«  oondicion  in  all  iU  pIiKw».  and  to  conRnc  ttio  t«rm  distkhiui»  to 
the  cuiignnital  i«Mti  in  which  two  regular  series  of  cjlia  are  prvwnt.  Tlirti  trieb- 
i«si.<i  will  distjcliiofiis  rcnlljr  denote  two  cunditiuits  which  dilTor  alwohttely  in  their 
oat  u  re. 


S.  Entropion. 

UO,  Eiitropion*  ka.  rolling  inward  of  the  lid.  TJie  distinction 
bctweun  eutrüpioti  and  irifhiasls  is  one  of  degree.  In  Uic  latter  tlio 
border  of  the  lid,  as  a  whole,  is  properly  situated,  but  the  posterior 
margin  of  the  lid  is  rounded  olT  and  the  cilia  arc  turned  buckwurd.  In 
entropion  the  whole  margiii  of  the  lid  is  revolved  back  so  aa  not  to  be 
visible  at  all  when  Che  open  eye  is  seen  from  in  front.  Ueiiee,  to  get  a 
view  of  the  boi-der  of  the  lid  we  have  to  roll  the  lid  out  again  by  draw* 
ing  it  up  toward  the  niargiii  of  the  orbit.  The  evil  conseqnences  of 
entropion  are  the  eame  as  those  of  trii-hiasis.  According  to  their  eti- 
ology we  distinguish  two  rarictics  of  entropion  : 

(«)  Entropion  S}Misticum  is  that  form  which  is  produced  by  the 
contraction  of  the  orbicularis.  The  Qbers  of  the  palpebral  portion  of 
the  orbictilaris  (&ee  page  512)  describe  arcs  having  a  curvature  in  two 
different  directions.  One  sort  of  etirvaturc  is  due  to  the  fact  that  the 
muficnlar  fibers  encircle  the  palpebral  ftfisuro;  the  ooneavity  of  thcEO 
arcsacconiingly  looks  toward  tlics  jwlpfhriil  fis«uroand  isdirected  down- 
ward in  the  upper  lid,  upward  in  the  lower.  The  second  variety  of 
nnrvature  is  caused  by  the  fact  tliat  the  muscnlar  fibers  in  conjunction 
with  the  lids  are  inoUle<l  to  the  anterior  oonvei  surface  of  the  eyeball ; 
the  concavity  of  these  arcs  looks  backward  in  both  lids.  When  the 
fibers  of  the  orbicularis  contract,  they  tend  to  shorten  from  the  form 
of  an  arc  to  that  of  its  chord.  In  m  doing  they  exert  a  double  action : 
by  the  flattening  out  of  the  first  set  of  curves  they  narrow  the  pa]j)e- 
bral  fissure;  by  the  flattening  ont  of  the  second  set  they  press  the  lids 
against  the  surface  of  the  eyeball.  Either  component  luay  lead  to  in- 
version of  the  tarsus,  if  the  character  of  the  subjacent  Btruclurcs  is 
such  as  to  give  rise  to  this  condition.  In  virtue  of  the  action  of  the 
orbienlaris  in  the  sense  of  the  first  component,  the  lids  are  forcibly 
opposed  to  each  other  by  their  narrow  e<iges  when  the  palpebral  fissure 
is  being  closed.  We  may  conceive  of  the  two  tarsi  as  represented  by 
two  visiting  carda,  standing  ono  over  the  other  in  the  same  vertical 
plane,  so  that  the  lower  edge  of  the  upper  rests  upon  the  npper  edge 
of  the  lower,  and  the  edges  of  the  two  are  forcibly  opposed.  Then 
slight  pressure  with  the  finger  upon  the  line  of  contact  of  the  two 
edges  Buffioea  to  produce  inversion  of  the  cards  in  a  ecdso  oppo«it«  to 
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that  in  which  the  prc.««äiire  ia  niAile.  In  like  fAshion  the  opposed  tanti 
bend  forward  or  Iwckwanj,  according  an  the  äubjncetit  structures  either 
tend  to  prcsa  thcin  forward  or,  on  tlic  otiter  hand,  fail  to  afford  them 
a  sufficiently  firm  BUpport.  lluch  more  important,  however,  fur  the 
IinHluctiuii  of  a  chungcof  po»iti(in  in  tho  lid»  U  the  aucond  uuinponent, 
in  accordance  with  which  the  fiber»  of  tho  orbicularis  press  the  lid 
flgainst  the  eyeball;  for  the  lids  arc  in  perfect  contact  frith  the  eyo- 
buli  only  so  lifiig  as  the  latter  furnishes  thcni  a  unifortii  hed  to  lie 
upoiu  When  then,  owing  to  lack  of  uniformity  In  the  bed,  either  tho 
free  or  the  attached  border  of  tho  tarsus  rcccivcit  inaiifticient  support 
posteriorly,  a  heiuliiig  of  taraua  rcsulta  in  the  eonse  uitlicr  of  an  entro- 
pion or  an  ectropion. 

The  stronger  the  contraction  of  tho  fibers  of  the  orbicularis  in  gen- 
eral, the  more  readily  will  the  mecliunic»]  causes  mentioned  lead    to  an 
alteration  in  the  po^itioa  of  the  lids.     And  from  what  haa  beim  said  it 
is  eaey  to  uudemtand  that  there  is  a  spastic  ectropion  as  well  aa  en- 
tropion ;  it  depen<ling  upon  tho  nii'clianiiral  conditions  aboro  dL>scribed 
■nd  also  upon  otbcr  circumstances  (especially  upon  tho  character  of  th* 
skin  of  the  lids)  whether  blepharospasm  causes  the  lids  to  bend  forward 
or  backward.     Kor  an  ontropinn  to  develop,  two  coiiilillons  arc  necea- 
s»ry :  delicient  sujiport  of  the  free  border  of  the  lid,  und  an  ahundant 
amount  of  extendible  skin  upon  the  lid.    The  former  condition  ohtuina 
when  the  eyeball  is  wanting;  entropion  spttslicum,  therefore,  develops 
above  all  when  tho  orbit  is  empty  (<'ntropion  organicnm  of  Stellwae). 
For  entropion  to  develop,  however,  it  Is  not  neccasary  for  tho  eyefaall 
to  be  entirely  ubücnt;  it  is  siificient  that  it  should  bo  diminished  in 
size,  or  ahoutd  simply  bo  situated  more  deeply  in  the  orbit,  as  it  is  id 
the  (lid  and  lean.     Afjwin,  wlieu  tho  bonier  of  the  lid  is  rolled  inward, 
the  skin  of  tho  lid  is  drawn  aftt-r  it.     U  this  is  prevented  an  entropion 
can  not  develop.     If  theentropionized  lid  is  put  hack  in  place,  and  then 
the  skin  of  the  lid  is  drawn  a  little  np  toward  tho  niarjjin  of  the  orbit 
and  iixL'd  there  by  pressure,  (he  rolling  in  again  of  tlie  lid  is  rendered 
impossible.    Entropion  spasticum,  thcrpforo,  does  not  develop  in  per- 
sons Imvinjr  rigid  and  elastic  t^kin  upon  the  lids,  but  rc(|uiresthe  pre^ 
enco  of  a  largo  amount  of  wrinkly,  readily  dtsplaceable  skin,  such  as 
we  meet  with  in  old  persons. 

It  is  ch-ar  that  tho  rolling  in  of  the  lids  is  favored  when  the  fiben 
of  the  orbicularis  are  very  forcibly  contracted,  aa  in  blepharoapaam, 
and  also  when  the  pressure  with  which  the  muscular  bundle«  of  the 
orbicularis  are  squeezed  against  the  btiider  of  the  lid  is  agg:ravated  bj 
an  external  pressure — i.  c,  by  a  bandage.  Similarly  blcpiiiimphimosis 
acta  to  favor  the  development  of  entropion,  since  it  draws  tlie  skin  to- 
ward the  free  border  of  the  lid. 

If  we  sumniflrize  what  has  just  hi-cn  wiid,  ii  follows  that  entropion 
sputiticum  develops  mainly  in  elderly  people  witl)  tlubby  lids,  and  that  ita 
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proiltiction  is  favorcHl  by  deep  situation,  diniiiiution  in  size,  or  ab»eni?e 
of  the  eyeball,  by  the  existence  of  u  blepUurosposin  or  a  bicpharoplti- 
rao«ifi,  and  by  the  wearing  of  a  bandago.  For  tbo  iAst-namtid  rejwoii 
entropion  is  a  frequent  and  unpleasant  complication  during  the  after- 
treutincnc  of  cutaruct  opcmtions  vrhcrc  the  piitioacs  are  elderlj*  people 
who8e  eyes  luire  to  be  kept  bandaged  for  quite  a  long  time. 

Entropion  cpasticiini  is  found  almoat  iururiably  to  be  reslrict«d  to 
the  lower  lid. 

(ft)  Entropion  Ciaiirieeuni  is  caused  by  cic-atricinl  contraction  of  tlie 
conjuuctivu  by  mvtus  of  which  the  free  burdur  of  the  lid  is  drawn  in- 
ward. It  may  be  «lid  to  form  one  step  further  ou  the  way  upon  which 
trichiiisia  has  started.  Like  the  latter,  it  is  observed  after  trachoma, 
diphtheria,  hnrna  of  the  conjunctiva,  et«. 

The  treatiwnt  of  entropion  is  ciiher  with  or  without  operation.  In 
entropion  spasticum  which  hast  formed  hencutli  a  biuidage,  the  di^ou- 
tinuanco  of  the  latter  ia  ofttüi  all  that  in  rcquirc-d.  If  we  are  compelled 
by  important  reasons  to  continue  the  baudage,  we  place  u[>on  the  lower 
lid  in  the  neighborhood  of  the  margin  of  the  orbit  a  roll  of  adhesive 
planter,  which  is  kept  pressed  against  the  lid  by  the  bandage.  This 
procedure  depends  upon  the  observation  that  the  entropionized  lower 
lid  takes  a  correct  position  spontaneously  when  we  press  back  with  uur 
fingers  that  portion  of  it  which  lies  next  to  the  margin  of  the  orbit. 
Another  method  of  exerting  u  constant  pressure  of  this  sort  has  been 
proposed  by  Arlt :  One  end  of  a  narrow  strip  of  linen  is  fastened  «itli 
collodion  to  the  inner  extremity  of  the  lid  beneath  the  iuteniul  angle  of 
the  eye;  from  this  point  the  strip  is  stretched  tightly  over  the  lower 
part  of  the  lid  toward  the  outer  »ide,  and  is  there  again  fastened  by 
means  of  collodion.  If  entropion  is  due  to  ubseuco  of  the  eyeball,  we 
eiijoin  the  wearing  of  an  artißcial  eye.  If  we  can  not  attain  our  ob- 
ject by  bloodlefi«  measures,  we  roust  proceed  to  the  performauco  of  an 
operation  (see  section  on  Operations,  g  170). 

S.  Ectropion. 
111.  Ectropion  consist«  in  the  revolution  of  the  lid  outward,  so  that 
its  eonjnnctiTiU  mirface  looks  forward.  It  is,  therefore,  the  opposite  of 
entropion.  There  are  different  degrees  of  ectropion.  The  lowest  de- 
gree is  that  in  which  the  internal  margin  of  the  lid  stands  oß  u  little 
from  the  eyeball  {everxton  of  the  border  of  the  lid).  Even  this  very 
slight  degrr-c,  however,  bf>ur8  witliin  itself  the  conditions  for  its  own 
iucrt-use.  With  the  eversion  of  the  border  of  the  lid  there  is  also  asso- 
ciated erersion  of  the  puncia,in  consequence  of  which  epiphora  de- 
vetojie,  and  by  this  a  contraction  of  the  skin  of  the  lower  lid  and  henue 
UQ  increase  of  the  ectropion  arc  produced.  Kctropion  may  present  all 
degrees  up  to  complete  everaion  of  i  he  entire  lid.  The  consequences  of 
ectropion  are  epiphora  and  also  redness  and  thiekening^of  the  con- 
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junclira  wherever  it  is  expoaed  to  the  air.  The  hypertrftphy  < 
conjunctiva  may  reach  auch  a  high  dcgreo,  pfiiK'cinUy  if  tliis  iticinbrmtte 
hua  alrctidy  been  considerably  altered  (by  acuto  btonuorrhu.>a  or  bj 
trachoma),  that  tho  conjunctiva  looka  like  eiuberant  "  proud  "  6eeh 
(wonnil  gniii Illations),  whence  tho  old  dosiguatioiis  ectrojtiuii  luxuriang 
or  ectropiou  sarcomatosum.  In  high  degi'cea  of  ectropion  the  cornea 
id  incoinplettilj  covered  by  the  lids,  so  thai  keratitis  e  lagophthalnio  is 
set  up. 

Aocordiiig  to  differences  in  their  etiology  the  following  kinds  of 
ectropion  are  distiuguiahed  :  , 

(a)  Et'tropwn  Spruiticum.     Il  was  shoirti,  in  sjiftaking  of  entropion, 
that  the  lids  can  ho  b«iit  by  blt'plijtnwpiwm,  and  thai  the  direction  io 
which  they  are  bent  depends  upuci  the  mechauical  relations  of  the  iu- 
dividiml  part*     In  ectropion  tln?5a  coiulitiuna  are  the  direct  opposit«  of 
those  whi(;(i  we  liave  found  to  be  the  causes  of  eniropion.     They  consist 
purtly  in  the  diüplaceinent  forward  of  the  tarsal  portiou  of  the  lid,  and 
parlly  in  a  tirrn,  elHsLic  character  of  tlie  ekin  of  the  lid,  by  virtue  of 
which  the  pulpybral  border  is  drawn  up  toward  the  margin  of  the  orbiL 
We  often  have  the  opportunity  to  observe  thocffoct  of  a  traction  of  this 
8ort  when  we  try  to  open  the  palpebral  fissure  in  a  child  with  swollon 
lid«  and  with  blepharospasm.     As  soon  as  wo  draw  the  lids  apart  the^ 
become  spontaneously  everted,  and  in  am^h  caRc«  if  we  should  not  car«> 
fully  put  tho  lids  baok  in  place  we  might  readily  set  «p  a  permanent 
spastic  ectropion;  for  the  peripheral  bundles  of  the  palpebral  portion 
of  the  muRclo  contract  8i»wiJiodii'ally  bt-hiiid  the  everted  tarsal  portions 
of  the  lid,  and  maintain  them  in  their  fauUy  position.    Then  the  everted 
lids  owing  to  their  engorgement  swell  up,  and  this  swelling  renders  their 
repositiiiii  the  more  difficult  (he  hitiger  the  condition  lasts.     Inasmuch 
as  a  certain  degree  of  tension  of  tlie  skin  of  the  lids. is  requisite  for  the 
development  of  spastic  ectropion,  this  coudition  is  found  principally  in 
children  and  youug  persoue. 

The  second  condition  mentioned  above  for  the  development  of 
ectropion  is  the  forcing  of  the  edge  of  tho  lid  away  from  the  eve- 
ball  so  that  eversion  of  the  tarsus  is  facilitated.  It  occurs  mostly 
AS  a  result  of  thickening  uf  the  conjunctiva,  particularly  when  due  to 
acute  blennorrhcea  and  trachoma.  Moreover,  the  eyeball  tlself  may 
force  the  lids  so  far  forwiird  that  they  bocome  ectropion! zed,  as  is  tho 
case  in  enliiryemeut  or  protrusion  of  the  eyeball  (ectropion  mecltoni- 
cum  of  Stellwag). 

The  two  antecedent  determining  causes  above  mentioned  will  be 
tho  more  apt  to  induce  eversion  of  the  lid,  the  greater  the  blcphai 
spasm  present. 

Prom  what  has  been  aaid,  it  follows  that  ectropion  spaslicnm  is  par- 
ticularly prone  to  occur  in  young  persons  who  nt  tho  same  time  Buffer 
from  intlummatiou  of  the  conjunotiva  with  swelling  of  tho  latter  and 
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wilh  coincident  blepharospaam.    Ectropion  spasticum  frequently  nffecU 
the  upper  and  lower  lids  simultancoualy. 

(b)  Ectropion  Paralyticum  arises  as  a  result  of  paralysis  of  the  or- 
bicuiaritt.  The  lids  are  tlien  no  longer  kept  pressed  againet  the  ejebull 
by  the  contraction  of  the  ßbers  of  the  orbicularis,  and  thue  the  lower 
lid  »inks  dovrn  of  its  own  weight.  For  this  reason  ectropion  paralyli- 
cum  is  found  only  in  the  lower  lid  ;  the  upper  lid,  because  of  its  weight, 
remaining  applied  to  the  eyeball  even  when  tliere  is  do  action  of  the 
muscle.  In  conjunction  with  the  drooping  of  the  lower  lid  there  is  an 
iuability  to  life  it  in  the  act  of  closing  the  lids.  Consequently  the  pal- 
pebral lisäure  can  not  be  perfectly  shut  (lagopbthalraue). 

(c)  Ectropion  Senile  also  is  found  only  in  the  lower  lid.  Its  mode 
of  development  is  that  in  old  people  the  lower  lid  is  relaxed  in  all  its 
ports  and  is  pressed  with  ineiitlicicnt  force  against  the  eyeball  by  the 
enfeebled  fibera  of  the  orbicnlaris.  Another  factor  that  here  comes 
into  play  is  Ibe  chrouic  catarrh  of  the  conjunctiva  (catarrhus  senilis), 
which  is  Bo  frequent  in  old  people. 

Kctropiou  of  the  lower  lid  also  occurs  as  a  result  of  cnfecblcment 
of  the  action  of  the  orbicularis  when  the  lid  has  been  difidcd  in  a  ver- 
tical direction  at  any  spot,  or  when  the  external  commissure  has  been 
destroyed,  so  that  tho  continuity  of  the  orbicularis  is  interrupted  some- 
where. 

(rf)  Kciropion  Cicatricfum  develops  when  Bome  pari  of  the  skin  of 
the  lid  lias  been  destroyed  and  has  been  replaced  by  cicatricet)  so  that 
tho  lid  is  contracted.  Injuries  (particularly  bums),  ulcers,  gangrene, 
excision  of  the  skin  in  operation«,  etc.,  may  give  rise  to  it.  Ectropion 
frequently  dcvelo|)6  as  a  sequel  to  cartes  of  the  orbit  in  scrofulous  cliil- 
dren.  Hero,  in  addition  to  the  contraction  of  the  akin  of  tho  lid,  its 
fixation  to  tho  osseous  cicatrix  upon  the  margin  of  the  orbtt  is  of  mo- 
ment, and  with  this  there  is  associated  marked  retraction  of  the  skin. 
80  also  ectropion  is  set  up  by  the  contrnction  of  the  skin  and  the  loss 
of  its  elasticity  that  resnlt-s  from  the  eczema  which  occurs  in  connec- 
tion with  the  continual  wetting  of  the  skin  of  tho  lid  by  tlic  tears  or 
from  other  enuses.  Ectropion  is  therefore  frequently  found  along  with 
a  blepharitis  of  long  standing  and  with  disorders  of  tho  conjunctira 
and  tho  lachrymal  sac. 

Non-operativo  treatmttit  is  successful  mainly  in  ectropion  spasticum. 
It  consists  in  pntting  the  lid  back  in  place  and  keeping  it  pressed 
gainst  the  eyeball  hy  a  well-Htting  bandage.  Tu  [>f!(ropion  punilytiiuim 
wo  must  employ,  besides  the  bandage,  the  remedies  indicated  for  the 
cure  of  the  facial  paralysis,  particularly  electricity.  Ectropion  senile 
is  curable  without  an  operation  only  as  long  as  it  has  not  reached  any 
very  high  degree.  For  quite  a  long  space  of  time  the  eye  must  be 
bandaged  at  night,  and  the  patient  must  be  told,  when  wiping  awny 
the  tears  that  tlow  down  over  his  cheek,  to  apply  his  handkerchief  from 
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below  ujuvnnl^iind  not,  as  is  onÜTiarily  done,  from  iiboro  downward,« 
procedure  by  wliich  the  lid  is  drBwn  down  vnly  so  much  the  mure. 
It  is  Furtliermore,  advisible  to  slit  up  the  iuferior  onnaitoulus  in  order 
to  diminisb  tb»  epiphora  due  to  tbo  cvertiioii  uf  the  j>unctuni.  Tbc 
bigbcr  degrees  of  ertropitm.  and  partieiilttrly  ectropion  ciciitricenm, 
require  treatment  by  bu  operulion,  of  wbich,  tbe  section  on  OpormtiiHiu 
(§  171)  contiiins  n  description. 

4.  AnX-yhihhjiharon. 

112.  Ankylciblepbaroii  *  consista  in  an  udliesion  of  tbe  tipper  to  tlie 
lower  hd  along  the  palpebnd  margin.  It  ifl  either  partial  or  total,  and 
lA  very  often  combined  with  »n  ndhi^sion  between  ibe  lid  and  tlie  eye- 
ball, or  Symblepharon.  It  also  has  a  common  etiology  with  the  Itfctter; 
it  originates,  that  is,  when,  as  a  ret>iiit  of  burn«,  nlcers,  etc.,  tho  borders 
of  tbe  two  lid»  are  couvertetl  into  niw  surfaces  at  opposed  ]>oiut8  and  so 
become  mlherent. 

Tbroitgb  ankyloblepharon  the  palpebral  fissure  ia  dioiinialied  in 
size  and  tbe  movomentä  of  tbe  lids  are  hindered ;  in  total  uiikvlubleph- 
aron  there  is  comjtlete  occlusion  of  tbe  jmljiebral  fisauro.  Tbe  treat- 
ment, when  we  are  dealing  with  einiple  ankyloblej)baron  without  coin- 
cident symbU'pharon,  consists  in  separating  the  adherent  lid»  by  an 
operation.  If  tbe  adhe^iou  extends  uä  far  as  t}ic  angle  of  the  lid,  the 
latter  must  be  supplied  with  a  hning  of  conjunctiva,  us  otlierwiiie  the 
adhesion  would  form  again,  starting  fmni  the  angle.  In  the  cases  in 
which  Symblepharon  is  present  along  with  the  ankyloblepharon,  it  de- 
pends mainly  upon  tbe  extent  of  the  former  whether  an  opcriiLiun  is 
practicable  at  all  or  not. 

6.  SymhIepharoH  (see  page  117). 

6.  Bicpharophimoais, 

In  blepbarophimosis  f  the  palpebral  fissure  appeare  to  bo  contracted 
at  tbe  external  angle  of  the  eye.     Cpon  drawing  tlie  lids  apart  we 
that  the  contraction  ia  produced  by  a  fold  of  ekin  which  extends  in  a* 
vertical  direction  at  the  external  angle  of  the  ere  and  jnts  out  in  front 
of  it  Hke  a  filiiling  screen.     If  we  draw  tho  fold  of  skin  outward,  wo 
(liselose  behind  it  the  normally  formed  external  palpebral  angle  with 
the  delicate  ligament  uniting  the  borders  of  the  two  lids.    Tlie  dis* 
tinction  between  ankyloblepharon  and  blepharophimoais,  two  conditions, 
which  are  commonly  confounded,  is  therefore  as  followa:  In  ankylo-^ 
blopbaron  the  borders  of  tho  lids  are  adherent  to  each  other,  bnt  in 

*  Vrovn  hr,K<ikn,  a  Mift  limb  [or  a  thong],  ami  &>.ip9(>9n,  cyt>lld. 

f  From  ß\f'>Qfor,  \M,  nnil  f  I^twnt,  contractiuo,  fiuiii  ^ifiit,  a  mDuK 
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blppliaropliiinosis  tlieyure  normal,  and  thp  contraction  of  the  i)Bl]H;bml 
liaitire  is  only  ApjMirent,  beiug  caused  by  the  drawing  of  &  fold  of  &km 
over  ita  outer  excreinity. 

Bh'pluirtiphimosie  is  most  frequently  found  in  persona  who  suffer 
from  epijthom  and  blcphiirospasm  of  long  «taudiag — Ikat  is,  it  is 
CMpcciitlly  met  with  in  chronic  innAranmtions  of  tli»  conjunctiro.  It 
originatifs  in  a  contnictipn  of  the  skin  of  the  lids  due  to  their  being 
frequently  inoistencd  with  the  tears  or  with  secretion.  If  this  con- 
traction is  piirticiilarly  marked  in  a  horizontal  direction,  the  skin  front 
the  adjacent  i>urt  m  drawn  up  so  us  to  project  over  the  palpebral  ßtu<ure 
on  the  temporal  siJo  like  a  sliding  screen.  This  effect  is  rc-enforcetl 
by  tlie  action  of  the  fibere  of  the  orbicularis,  which  in  blepharo- 
sfMkini  druwH  the  skin  on  tho  outür  side  rjf  the  face  in  toward  the  ex* 
ternal  anglö  of  the  eye.  We  can  artitieially  imitate  blepharopbimoHis 
by  pushing  tlie  skin  from  the  t«mp1c  over  the  pidpcbral  Qstiuro  with 
our  lingers;  and  conversely  can  make  an  oxlsting  blepharopkimoi^is 
disappear  by  drawing  the  skin  oiu  toward  tho  u^mplo.  Hli-j>1i. 
urophimusis  is  onlinorily  not  found  at  the  inner  angle  of  the  eye, 
because  the  adjoining  skin  of  the  bridge  of  the  nose  is  not  so  readily 
displace!,  although  in  old  persons  with  thin  skins  u  projecting  fold  of 
skin  is  somennies  formed  here  too. 

ßlepharophimosig  accordingly,  like  that  form  of  ectropion  whicli 
occurs  in  connection  with  chronic  catJirrh,  epiphora,  etc.,  owes  iljt 
origin  to  a  contmciion  of  the  skin  of  the  lid.  The  diifurence  between 
tho  two  lies  in  ttic  fact  that,  in  the  ^rst  case,  the  contraction  makes 
itself  ap|>Brent  ehielly  in  the  horizontal  direi-lion  ;  in  the  second  case, 
in  the  rertical  direction,  blephsroepasm  and  ectropion,  therefore,  as 
originating  frnni  tho  same  caune,  may  be  both  ]>resont  at  the  same 
time.  That  this  in  general  is  but  mrely  the  case  is  due  to  the  upward 
traction  which  the  Tertical  fold  of  skin  forming  the  blepharophimosis 
exerta  upon  the  lower  lid  and  which  opposes  the  eversion  of  the  latter. 
In  fact,  therefore,  blepharoiihimosis  actually  favors  the  development 
of  an  entropion,  which  in  snch  cases  can  often  be  cured  sintjdy  by  tho 
aholitiou  nf  the  blepharophimosis.  Another  consequence  of  bleph- 
aropliimoais  is  tho  contraction — to  bo  sure,  an  api*arent  one  only — of 
the  palpebral  fissure,  which  conse<)uentty  can  not  bo  opened  as  wide  as 
usual. 

Blepharophimosis,  at  least  in  young  persons  with  elastic  skin,  may 
gradiiaily  disappear  of  itself,  provided  its  causes  (epiphora,  bleph- 
arnspasni)  hare  censed  to  ai:t.  If  it  does  not  disappear  s{>ontaneously 
and  if  it  causes  any  tronblo,  it  may  be  removed  by  widening  the 
palpebral  fissure  by  means  of  canthoplastv  (see  section  on  Operations, 
g  108). 
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7.  Lagophthttlmus. 

By  lagophthulmiis*  is  meant  au  incomplete  closure  of  tbo  pal> 
pebral  fis-siire  when  tho  lit!»  aro  »hut  together.  In  the  lesser  degrees  of 
la^oplUlitilmus  coniplot«  closure  of  th»  piilpobral  ftaätire  is  still  possible 
by  eqttepziiig  the  lids  togotlier;  but  sirico  during  sleep  there  ia  no  snch 
Kquinixing  up  of  the  lids,  but  only  a  gentle  closure  of  lliem,  such 
palienta  sleep  with  thotr  eyes  open»  and  from  thiB  thediaeaeo  derives  its 
name.  In  the  higlitT  dcgieeö  of  lagojililhulmus  it  is  no  longer  possible 
for  the  patiöDt«!  even  by  squeezing  their  lids  together,  to  briugp  ibein 
into  contaoL 

The  evil  consequences  of  lagoplithalmus  depend  upon  the    harm 
which  the  eyeball  suffers  from  being  iusulliLticutly  covered.      What 
part  of  the  eyeball  is  it  that  remains  uncovered  by  the  lids  in  lagoph- 
thalmua?     If  we  tell  u  patient  with  lagophtlialmus  of  slight  degree  to 
sJiut  his  lids  lightly  together,  we  see  that  the  borders  of  tho  lids  remain 
separated  some  millimetres  from  each  other,  and   that  between  them 
there  lies  the  part  of  the  sclera  that  is  IwjIow  the  coruea,  but   not  the 
cornea  itself.    The  reason  for  this  is  that  at  the  same  time  that  the 
lids  aro  shut  the  eye  is  turned  iipward,  so  that  the  cornea  is  concealed 
beneath  the  upper  lid.     The  same  is  the  case  during  sUm-j).     Hence  the 
only  part  of  tho  conjunctiva  sclera;  that  is  coustanlly  exposed  to  the 
uir  is  that  situate<l  below  the  conica.    As  a  result  of  this  exposure  it  is 
injected,  and  the  patient  suffci-a  from  the  symptoms  of  a  chronic  ix»n- 
junctival  catarrh.     In  tho  higlier  degree»  of  lagophthalmns  tho  eornea, 
too,  is  seen  to  lie  in  tho  slit  wliich   remains  ojiun  when   the  lids  are 
closed  together;  and,  because  the  cornea  is  turned  upward,  it  i»  the 
lower  part  of  it  that  is  seen.     I^ophthalmus  but  Bcldom  reaches  a 
degree  such  that  tho  corno»  remains  ccirnpletely  uncovered. 

The  cornea  may  suffer  in  two  ways  from  being  covered  insuffi- 
ciently :  either  it  dries  up  wherever  it  is  constantly  exposed  to  the  air, 
and,  tho  dried  portions  beooming  nwrutic,  keratiLis  e  lagophthalmo 
ensues  (see  page  174);  or  the  cornea  protects  itself  agsiinst  the  ex- 
posure by  a  change  in  its  epithelium  which  becomes  thicker  and 
epidermoid,  so  that  tho  deeper  layers  of  the  cornea  are  preserved  from 
desiccation  (xerosis  of  the  cornea,  see  page  120).  But  as  opacity  both 
of  theepithelitim  and  of  the  cornea  itself  is  nssociated  with  this  process, 
the  sight  is  thereby  prejudict?d.  In  any  case,  therofore,  vision  ia  en- 
dangered in  lagophthalraus  if  tho  latter  is  so  considerable  that  the 
cornea  Is  no  longer  sufficiently  covered.  Another  result  of  lagoplitlial- 
muB  is  epiphora,  since  complete  closure  of  the  lids  is  rcquisito  for  the 
normal  conduction  of  t«ars  int«  the  nose. 


I 
I 
I 

I 


•  r.  e.,  hare's  eye.  from  Aa7«iF,  hare,  becmuse  U  was  believed  that  hnns  ttKp  with 
their  «fes  open. 
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The  «itfÄM  of  Iftgophthalmijs  are:  1.  Xarrowinji;  of  the  lids.  This 
is  iri  must  fiiees  caused  by  the  \ms  of  a  portion  of  tlic  skin  of  the  lids 
in  conscquciiL-e  of  burn»,  ulcers  (particularly  lupu»),  opcmtious,  etc. 
Less  frequent  arc  tba  cases  of  congcnitul  nurrowncsti  of  the  lids.  These 
aro  cbaractcrized  by  the  fact  that  the  palpebral  fisnure  still  rpmains 
open  a  disULuce  of  some  millimotrea  when  the  lids  are  shut  lightly 
together,  and  that,  ntivertheless,  no  signs  whatever  arc  present  of  Iom 
of  the  skin  of  the  lidtt  tinder  the  form  of  cicatrices.  Thero  often  exist 
in  these  cases  the  symplums  nf  a  chronic  blepharilis  ulcerosa.  'I. 
Ectropion.  3.  Paralysis  uf  the  orbiciilnriä.  lu  this  case  it  is  mainly 
the  lower  lid  that  isaccountablo  for  the  laf^ophthalinus,  it  not  being 
raised  when  the  eyes  are  closed.  4.  Coiixtunt  piitcncy  of  the  eyes, 
occurring  in  persons  who  are  very  ill  or  who  are  uncoiis^eious,  and  due 
to  a  rodiiction  of  the  sensitironeas  of  the  cornea,  so  that  the  retlex  acts 
of  winking  and  of  shutting  the  eyes  aro  no  longer  initiated.  5.  Kn- 
largement  or  protrusion  of  the  eye,  so  that  the  lids,  in  spite  of  Wing 
normal  in  sixe  and  mobility,  are  unable  to  cover  it  completely.  In  this 
connection  particular  mention  must  be  made  of  Basedow's  disejise,  in 
which  the  lagophthalmus  is  bilateral»  so  that  bilateral  blindness  some- 
times occurs  as  a  result  of  it. 

'VUe  treat ineut  of  lagophthalmus  consists  first  of  all  in  regarding 
the  causal  indication — i,  c.,  in  the  removal  of  those  conditions  which 
prevent  the  complete  closure  of  the  lids.  Under  this  head  belong  the 
remeilyingof  contraction  of  the  lids  by  means  of  blepliaroplasty,  the 
cure  of  ectropion,  the  treatment  of  faeial  paralysis,  etc.  Until  we  have 
succeeded  in  doing  away  with  the  higophthalmus  itself,  for  which  often 
quite  a  long  time  is  re(|Liired,  the  eye  must  be  protct.'ted  from  the  evil 
consequences  of  the  disease.  This  is  accompli-shed  by  elosing  the  pal- 
(lehral  fissure  artificially  with  a  bandage.  For  this  purpose  we  tirst 
bring  the  borders  of  the  lids  into  perfect  a]ipoitition,  and  keep  them  so 
by  gtri|i«  of  sticking  plaster  whiL-h  aro  attached  vertieally  across  the 
lids;  over  this  is  applied  an  ordinary  protective  bandage  with  dry  cot- 
ton. In  the  lighter  cases  it  is  sufTioient  to  a{}ply  this  l)nndage  only  at 
night,  since  then  the  danger  of  dusieeation  of  the  cornea  is  the  gruatcst, 
and  duriug  the  day  the  net  of  winking  suffices  to  keep  the  cornea  moist, 
Htit  in  the  higher  depreei;  of  lagophthalmus,  or  in  cases  in  whie.h  the 
roinui  is  ain-iuly  atlackud,  the  bandage  must  be  worn  constutitly.  In 
thoM  eases  In  which  the  removal  of  the  cause  of  the  lagophtliulmns  is 
impossible,  or  is  likely  to  require  a  very  long  time  (as,  for  example,  in 
tlic  cure  of  a  case  of  Basedow's  disease),  it  would  be  disagreeable  (or 
tlie  patient  to  have  to  wear  a  bandage  for  so  long  h  tiniH— u  year  or  so. 
i'ur  these  cases  tarsorrhaphy  (see  aectioa  on  Operations,  §  169)  is  ad- 
visable. By  this  the  palpebral  fissure  is  abbreviated  and  the  bonlers 
of  the  lids  are  brought  nearer  each  other,  so  that  the  closure  of  tlic 
eyes  is  facilitated. 
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If  ve  cicepf  the  nre  cases  of  extreme  sinaHneM  of  ilielids  tfiAt  arc  obserred  ]n 
monsters  una  tionttituta  n)icrolj|(;|i]tii.riii,  couj/enifal  narrournrsti  of  the  IJdH  dne«  not 
iiHimllv  reach  anjr  ccnHiilerablc  fle^tve.     Tbe  |ial[>olirAl   fliuiiro,  when  the  liUi  an 
clowd  ligbtly.  gnpcs  a  few  milliniclrcs,  »o  Ihiit  a  narrow  line  of  »clera  (but  nut  tbe 
cnrnea]  is  visiUIti  in  JL    Anolliur  «igii  of  con^ioiiiULl  narruwnesEof  the  Hd«  i»  rhat 
such  people  sleep  with  tlic;  eyes  not  ^lerfertly  »hut,     ThU,  to  t>o  »tin,  aUo  occur»  to 
pcraons  with  tiartnal  U'U.     I   have,  [n  fact,  found  that  tb«  peculiarity  of   sli-oping 
with  Ihe  eyes  half  i>[*Kn  t*  huruditary  iti  many  faiiiilieK.     Bui  iii  this  case  tlin  tndi- 
vicliLftI  conceme'il  will,  wtti^ii  told  to  eLnso  ilie  iids  genlLy  tfi^Hher,  do  it  pru|wrl<r 
Mill  p^rfoctl;',  wliilo  th<>  innn  vthone  HiU  aro  tno  sliort  eSccts  th«ir  closuro  onljr  by 
SCKwing  thorn  up  li^ht.     'VUv  tiicaHiiKiUL'iiL  ut  ttip  liil^  aDunls  tuurc  uxatrt  inform*- 
lion  iu  regard  to  iheir  rchitinns  as  to  si £4".    This  meaMin^inciti  can  only   be  pur- 
fonniy)  in  Ihv  upfx-r  liil.  be<.'tiU(K  the  lower  lid  has  no  sharp  houndarjr  lino  st^parat- 
ing  it  from  the  eheok.    Thu  nii^iwujv  is  luki^n  in  ihu  {utliiwiiig  way- :  Kirsi,    tlir 
allitmle  of  the  upi»*r  lid — i.  f.,  the  verlieal  iti^tHJice  tietw«"!!  it«  frn«  tiurdt-r  and  the» 
center  uf  the  »yebrow — is  measiirud  with  ih«  lida  gently  ctosod.     Then  tbü   rrrlitai 
txifut  af  the  hkin  of  the  lid  whuti  it»  fiilJii  an-  »nitiutliej  uuL  is  TiieaxiJiTil.      ITor  this 
purpose  we  Rnisp  the  lij  by  the  tiliii  and  ^nit  it  moderately  iii»in  the  nrelch,  and 
then  «piiii  (li-tvrniLDä  the  liitttuuvH  between  the  herder  of  the  lid  and  the»  r  jcbntv, 
Tbe  nitiluilo  uf  Ihe  lid  t;ivea  a  inea<iiire  of  the  un-a  Dmt  lias  lu  he  L*overcd  by  the 
upper  lid  ;  the  cxienl  of  tlm  «kin  nf  Uit>  lid  (fives  u  measure  of  the  qiiHiitiir  of  akin 
available  for  thin  purpose.     Upon  ibe  relation  bclwwiu  the  two.  ihert'Tur».'.  depends 
Ihe  compleCene»«  with  whieh  the  lid  eaii  Ixr  «hue.     I  have  found  by  tinm^roii«  int^i»- 
arouimu»  tliat  I»  adults  lUa  vertii.-nl  oxtniit  of  tbe  skia  of  the  lid  iuu»t    liavc  an 
amount  at  least  one  half  f^reatcr  Ihaii  that  of  the  nlCitudu  nf  Ihti  lid  fora  coinplaw 
closure  of  the  lids  lo  be  poBsihte  without  undue  effurt.     If  the  extent  of  the  akin  vt 
tbe  lid  falls  beluw  an  umouiil  utie  and  a  half  times  a»  [;reat  u  that  of  the  altitude 
of  tbfl  lid,  therv  is  Iftgofihthalmus.     Theeon*e(iiiences  of  this  are  rhiefly  manif««tod 
in  vpiphura,  and  an  ii  rt-Milt  of  this  in  blepharitis  iil(>eni!tit.     Such  row«  are  hence 
onlinarily  rejranied  a*  old  «jiBes  of  blepharitis,  and  the  imrrowneM  of  llii*   lids  is 
either  altottelher  overk-oked  or  is  eojiftidiiri.it  to  bt.-  the  remiH   i>f  the  blepharitis'. 
Small  IiKFus  of  iutt-Kuiniziiil,  with  cunsequcnl  ciealrire!«,  do  indeed  develop  in  the 
eonr»  of  this  Idepharili«  from  snppunttion  of  the  ffUndü  of  Z*■i^!l ;  hut  they  are  too 
inconsideiable  I-j  ae(.'ount  for  the  marked  iiarrowncsa  of  tbe  lids,  and  this,  ttiereforc. 
if  no  otlK^r  eituse  for  il  ean  be  found,  must  he  mennied  a»  Ninf^-uilul.     This  eondi- 
tlon  is  iiieurable.     An  amelioration  of  the  troubles  ütilTered  \»  nbliiiniil  by  dn-»tnf* 
Ihn  eyes  overnight  with  an  oiutmeut  of  white  preL-ipitate  smeared  ii|>on  linen;  in 
this  war  the  aocompanyin«  hle[>haritt!i  i»  kept  within  bounds.    I  have  seen  bul 
few  i>tv>fa  in  wliich  the  congenital  nnrrownetof  of  the  lid»  wo»  ennsiderablei  eitoM|>h 
for  Ihe  Ltirneä  tu  suiter  burm  fmiu  it  sj  that  an  operative  priivedurc  (taRiurrh«|ibj} 
was  required. 


V.  Diseases  of  tiik  Palpebral  Mcscles. 
/.  Orbicularin. 

113.  {")  .^)}n>tm  of  fhe  OrbicHlnnn  {Blrpharmtpasm*),  This  mani* 
feste  itself  hv  the  screwjag  of  the  lids  tightlv  Ingctbcr.  it  is  either  an 
nccompanyiitff  Symptom  of  oLhi>r  ev**  dist'iiut-?  (symptomatic  bleph&tTH 
spasm),  or  it  forms  a  diwiiHe  by  itself  (cssL-ntiul  blcplmrogpüsm). 
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SifHtpfonifiiic  hi' pharoxpanm  nccompaniea  nil  irritative  states  of  the 
'^^ejrO)  and  is  heiico  fuund  in  uoiijiinotiou  with  i\w  prt-wine«  of  foreign 
bodies  in  the  conjunctival  sac,  with  tiicliiacsia^  with  tho  most  various 
form«  of  intlammation  of  the  eye,  etc  The  violennu  of  the  blopharo- 
Bpastn  is  by  no  means  in  di root  proportion  to  The  severity  of  the  dis- 
eHse  of  the  eye^  w  that  no  sort  of  coucltision  can  be  drawn  from  it  with 
respect  to  the  violence  or  the  duration  of  the  ocular  afTeelion  tliat  lies 
at  the  root  of  it  It  often  renders  the  examination  of  tiio  eye  extremely 
difficult  Blepbarosjiasni  is  neutUly  most  violent  and  moat  obstinate  in 
conjunctivitis  eczematoaii.  It  reacts  unfavorably  upon  the  eye  Imuble  \ 
moreover,  it  often  leads  to  iiHlemaof  the  lids,  to  hlophar«. phimosis,  and 
to  ejmstic  ectropion  and  entropion.  The  treatment  of  symptomatic 
blepharospasm  consists  in  the  removal  of  the  ociilur  dläeane  which  lies 
at  the  root  of  it  (cf.  page  101). 

Essrniiiil  hlfphiiiospitsm  is  dtritinguiaheil  from  the  »ymptomatio 
variuty  by  the  fact  that  iu  it  the  eyes  themselves  are  found  to  be  ]ier- 
fectly  normal.  In  young  persons,  particularly  of  tho  female  sex,  it 
manifests  itself  by  the  eyes  suddenly  shutting  up  and  then  remaining 
closed  m  if  in  sleep  {hUpharoxpnsyuus  bysterirus).  In  elderly  people 
blepharosjjaeni  {fjlepfutrospiinmus  sentliit)  appears  cither  under  tho 
form  of  clonic  spasm» — i.  e-,  continual  winking  (nictilatio*) — or  as  a 
tonic  spagm  by  which  the  eyes  arc  kept  tightly  closed  all  the  lime. 
Eseenliiil  bU-pli«ro«iHism  is  extremely  annoying  to  the  patient ;  indeed, 
in  severe  cases  it  has,  as  far  us  he  ia  concerned,  almost  the  same  results 
as  a  real  blindne-gs,  since  the  patient  can  not  make  use  of  his  eyes  when 
they  arc  shut.  Tly^^U-niml  hlephsrofpasm  in  time  dieiuppears  of  itself, 
while  senile  blepharospasm  nmia  treatment  for  a  long  time,  and 
sometimes,  indeed,  is  absolutoly  incurable. 

{b)  Paralysis  of  the  OrbicnlarU—]!  ihe  rjise  is  one  of  recent  jiaral- 
vsis,  no  changes  are  noticed  while  the  eye  is  open;  but  if  the  patient 
"has  cause  to  shut  hin  eye,  it  is  apparent  that  tho  closure  is  but  incom- 
pletely performed,  because  the  lower  lid  eiui  not  bo  lifted  properly. 
This  ia  particularly  striking  in  the  inner  half  of  the  lid.  In  consc- 
fjueneo  of  the  incomplete  chiHiiro  of  the  lid  there  is  epiphora,  which 
in  light  cases  often  constitutes  the  only  (.(inipluint  the  paiient  makes. 
After  the  paralysis  has  lasted  quite  a  long  time  further  changes  sot  in. 
The  lower  lid  falls  away  from  the  eyeball  and  keeps  drooping  lowerand 
lower  nil  the  time  (ectropion  paralyticum).  Tlie  cornea  during  sleep 
is  expi»se<l  to  desiccation  in  its  lowermost  part,  «>  that  keratitis  e  lag- 
o}tluhalmo  develop?. 

Paralysis  of  tho  orbicularis  is  caused  by  an  affection  of  the  facial 
nerve  which  innervates  it.  A  lew'on  of  tho  facial  nervo  may  have  either 
a  central  or  a  iwripheral  situation.     Iu  the  former  case  it  is  located  in 
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the  course  of  the  nerve  fibers  extending  from  the  cortex  of  the  bniintA 
the  nucleiiH  vt  thu  fixnal  iiervn ;  in  the  lu'uund  cam  it  is  located  Jii  the 
nerve  trunk  itdelf.  Central  pHial^'scs  of  the  ficiul  nerve  cbieflr  affect 
ita  oral  branches,  while  the  orbicularis  is  usmilly  normal.  Ilence,  iti  a 
paralvBis  of  this  mtisole  wo  have  anliiiurily  to  do  with  a  peripbenl 
lesion  of  the  norre.  Most  frequently  we  liavc  to  deal  with  a  so-ctJl««l 
rhenmatio  paralysifl;  bnt  the  paralysis  may  also  be  caused  by  injiinr 
(parti<;iiliirlv  by  ojiurations  in  the  region  of  the  [mrotiJ  gluiid),  by  an 
olitia  media,  by  tumors,  utiil  by  8>pliilis.  Tlie  rheumatic  iruralvses  of 
the  orbicularis  give  &  favorable  ino^osis,  but  even  in  them  several 
months  nre  rermireil  before  the  cure  takos  place.  The  treatment  mtut 
first  of  all  endeavor  to  remove  the  cause  of  the  piintlysis.  Sympto- 
matic treatment  consists  mainly  in  the  application  of  the  electric  cnr- 
rent,  both  constant  ami  induced.  As  long  as  the  closure  of  the  lids 
is  imperfectly  iKTformeil,  the  palpebral  fissure  must  be  kept  closed  by 
a  baudage  (eee  Lasophthalmun),  to  prevent  the  development  of  eetru- 
pion  and  of  keniLiliij.  In  the  sevi^re  i^aais  the  bandage  must  he  worn 
constantly  ;  in  the  liiflitcaäcsitis  sufficient  toapply  itatiii^ht  only.  If 
the  paralysis  provea  to  be  incurable,  tarsorrapby  ii  indicated  in  order 
to  facilitate  the  closure  of  the  liJa. 


0.  Levator  I'alpebra  SuperiorU. 

PoTaJysiv  of  the  levator  piilpi-hras  »uperioris  manifests  itself  bv  ft 
drooping  of  the  upper  lid  (pio^rif*).  All  degrees  of  ptosis  occur,  from 
a  just  noticeable  depreaeioii  of  the  upper  lid,  to  a  prolapse  of  it  so 
cnuiplelo  that  it  liaiigH  ihnvii  (piite  relaxed  and  dyvoid  of  wrinkles,  and 
covens  llie  wliole  eyeball.  The  higher  degrees  of  ptosis,  in  whieli  the 
lid  ban;;«  doun  in  front  of  the  pupil,  interfere  with  vision,  unless  Ute 
patient  lifts  up  the  lid  with  IiIk  linger,  or  unlt'ss  it  is  possible  for  liim 
to  draw  it  up  auflicieully  by  a  forced  action  of  the  frontalis  mtisrle. 
By  the  contraction  of  the  latter  the  forehe-iid  is  wrinkled  and  ttic  skin 
over  it  is  thus  conti'acted,  so  that  the  eyebrows  and  indirectly  the  upper 
lid  as  well  are  elevated,  Itut  since  this  elevation  is  not  Bufficient,  the 
patient  Is  in  addition  compelled  to  throw  his  head  back,  because  then 
in  looking  forward  the  eyes  are  directed  down,  and  thus  the  papiU  get 
to  lie  iu  the  paljwbnU  assure  even  though  lowered.  The  wrinkled  fon^ 
head,  ujKlrawn  eyebrows,  and  backward  j>ose  of  the  head  are  character- 
istic of  persons  with  bilateral  ptosis. 

Ptosis  is  either  acquired  or  congenital  in  it«  occnrrcnce.  Actjttirtd 
ptosis  may  be  caused  by  a  Iceiou  cither  of  the  muscle  itself  or  of  the 
neno  supplying  it.  The  former  condition  is  most  frequently  due  to 
injuries.  The  nerve  supplying  the  levator  is  a  branch  of  the  oculo- 
motor nerve,  und  hence  ptosis  is  often  found  In  conjunction  with  parol- 
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TBie  of  other  mnselos  supplied  bv  the  oculo-rootor  nerve.  Tlie  cases  of 
iaolnted  ptosis  without  uny  other  signs  of  oculo-motor  purulj-si»  are 
caused  mainlj  by  central  didea««. 

In  cnugenital  ptosis  the  levator  palpebra*  fiapcrioris  is  found  to  bo 
either  (ieliuieutly  developed  or  entirely  ubscat,  and  at  the  Baoic  time 
there  is  a  partial  dogenerution  of  the  oculo^motor  nucleus.  In  coatru- 
distinction  to  acquired  ptosis,  which  usually  affects  only  one  eye,  con- 
genital ptosis  is  geuerally  bilateral.  Not  ii)Ire(]iieutly  is  it  transmitted 
by  inheritance  through  several  gcncmtion». 

As  regards  i\\6tretUment^oixT  endeavor  should  be,  in  acquired  ptosis, 
to  find  out  the  caiii>e  of  the  pamiveis  and  remove  it  by  suitable  tneas- 
ure«.  But  if  we  hure  to  do  with  a  ptosis  which  hns  already  become 
inTetor&Lc,  or  if  It  '\&  congenital,  an  improvement  of  the  condition  can 
be  obtained  only  bv  way  of  an  operation  (see  section  on  Operations, 
§  172). 

f^BSTiAi,  Ki.RrtiAno«pj<(M. — Tti  hyitttrienl  blepliaros^nsm  hoih  eyes  shut  up 
saJdcDly  and  usually  wjthuiit  nny  kiiuwn  caii^.  It  inny  tuku  Mime  liour»,  l>ut  it 
ititty  uIm/  Uikv  days  nrd  even  ninnlliH,  before  the  oyes  apcn  agniii,  which  thcjr  do, 
and  just  as  siiddviilx.  Such  attack}  mnr  be  repented  qiiitr  often,  mid  may  aIho 
vary  greatly  in  tlit-ir  diimtü.n.  The  ^mmix  aliiio^t  nlwBys  nflcots  Ijolh  ejca;  otice 
«iilf  IiATu  1  wL'ii  a  unilatoral  hyttterirnl  blrphamspnutn.  UiIkt  6Tmpt«iaE  of  faj-R- 
tcri«  are  on«n  prosoit  colncUlently  with  the  blcpharospaam.  In  n  ynuni;  gir!  vho 
KulTt'ri>d  with  blfipharoepaein  r>r  this  nvrt,  anil  whom  I  bad  alrtndy  tratlL-d  in  vain 
with  differcQl  rcnicdio»,  1  was  finally  succi-ssful  hi  relieving  the  blepharwpa.iin  hy 
menns  of  a  eiriflc  in!<liilntioa  <jf  «K-aiiio ;  bul  a  few  roiaaMS  aft«r  the  girl  had 
cipenfil  hier  eyes  Imth  If^  biH'ami>  |iarnly»>d.  mid  remained  so  for  M?vi?ral  daytf. 

In  th«  examination  of  patients  with  hysterical  bli^pharospostn  it  \x  ofren  jiONiible 
to  And  so-called  prvs^uiv  [K^ints — i,  i>,.  i«>rlioii8  of  the  budy  upon  which  we  simply 
have  to  pivss  tnv  (he  i^yt*«  to  open  hs  if  by  rnagic  {V'nn  Orsi'fe).  In  the  majority  nf 
ca«e«  the  presiiure  poinu  lie  in  the  region  supplied  by  the  trigcnilnus.  as  at  th«  point 
of  exit  of  I  hv  supra- orbital  uud  iufra-urbilid  nerves  at  tho  U}>pcr  and  lower  mai^ina 
of  the  urfaiL  Kiit  often  ihea«  fk>intsare  nioru  ilidicull  to  find,  beinffBitiialud,  for 
«lample.  In  the  cavities  of  the  nose,  the  mouth  (when  lh«re  are  carious  te^th),  or  th« 
throat :  soim-timo:»  Ihe  prrN^um  |iotnt£  are  nut  found  in  the  region  supplied  by  the 
branches  of  the  trif^v-iniiinü  at  all.  Thus  caHe-t  occur  in  whii;h  the  blephnraspasia  can 
be  made  to  diMpgiear  by  prvHsure  upon  one  of  the  co«lal  cartilof^  or  tli«  vertcbriB, 
or  U|n>ii  Kuinu  sjioL  of  ih'P  ami  or  le^,  cl-c.  ODt'ii  tho  patient  hiniwlf  call»  the 
physician's  attention  to  ihe  position  of  tho  prowiiiT  [niint».lhe  knowledge  of  which 
ht'  hiut  already  utilized  for  his  own  relief.  Tlie  niort  frvquent  cose»  are  those  in 
wliii'h  the  patient  ullays  the  bli'pliarotipaviu  by  prrnure  upon  the  forehead,  a  preo- 
Burc  which  act»  upon  the  liraticiirs  of  the  mipm-orbifal  nerve.  Vouiig  men  wear  a 
but  with  a  stiff  crown  which  ttiey  press  down  hard  upon  their  face ;  girl»  tie  a  ht>- 
bon  IJght  shout  Ihcir  head.  But  as  snju  as  the  pressure  ceaaca  >.  g..  by  taking  oR 
the  hat— tlie  eyes  shut  together  again,  hi  many  caws  the  diversion  of  the  atten- 
tion to  other  things  suffices  to  temporarily  relieve  the  blepharospasm. 

Tho  form  of  hyt^lerleal  blephnrofpasro,  in  which  the  eyes  remain  quietly  clowd 
without  any  apparent  scpasm.  pre*<'nt  a  gn'at  similarity  to  plosiit  We  can.  bow- 
ever,  readily  re<»ignixe  it  to  be  a  spa.ini  if  we  try  to  open  the  eye  by  lifting  the 
upper  lid  :  for  wo  then  fcvl  the  mi»lou4^'e  that  I  he  orbicalartK  offer«  to  the  opening 
of  the  eyei.     As  indicative  of  the  contraction  of  thin  muscle,  we  see  ttiat  the  »ün 
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of  the  (oKhead  U  thrown  into  vertical  «rüsUes,  and  Ihat  Itie  eyebrows  Are  lower 
than  u§ual.  Iti  pLusis  ttiv  äkiri  of  thu  fümhead,  owing  to  tlie  contmetion  of  tbe 
froiilAÜA,  .ilinw!«  hori/nntnl  wrinklo»,  aiiiI  iho  eycbmvs  are  lii^hi-r  than  umiol.  In 
the  normal  state  the  situatiuQ  ot  the  eyebrows  correopoads  to  the  iii>[>«r  tuarijia  of 
the  orbit. 

Senile  blepharospasm  fs  often  only  one  of  the  symptoms  of  a  general  8p«5m 
of  tlio  fai-c  (lie  coDiiilsif}.  Ot  tbe  (wo  fcirwü  of  thi>  kiiaxin  the  cluiiiu  rnn(^>l]r  is  the 
le-H-H  (lisaj^i'able  for  Uie  pslienl.  Iiocükuse  si^ht  is  but  little  interfered  wtth  by  the 
constant  winking.  In  totifc  t*[iii*iii  the  cyi-s  ahm  sutUlcnly  and  remain  ttpafliriixlic- 
ally  cliised  fur  »ume  minutes.  If  the  patient  ia  attacked  by  thii<  »)>a#iii  in  a  crowd, 
or  while  crossing  the  street,  or  under  uthor  sufh  like  cundition^,  he  is  holpleaa  and 
exposed  to  the  likelihood  of  an  novidunl.  In  «cnile  blepharMpium.  too,  tbere  an 
fn!i)tirntly  pn-tnun^  puiuts  wbiuh  influence  the  »pa^iu. 

Just  HH  tho  normal  aot  of  winking  is  set  up  in  a  reflex  way  by  Irritntton  of 
the  terminal  extremities  of  the  trii^etuinus  upon  the  surface  of  tbe  eyt;baU,  ao^ 
too,  bliiphunK<pn»m  is  in  most  ch#«»  ut  rvtlex  nature.    This  Js  beyunit  <loubl  tbo 
oaM  in  syiiijit'imatie  blnpharospasm,   in  which  thr  irritiition  of  ibc  tripemitius 
due  toa  f<.<rt;i);ii  b'^dy.  to  inflaitunatioD,  ct<^,  U  obvEuus.    Bill  besides  tbi«.  u  mfles 
«t^liuu  HtarLiti^'  [milk  Ibi;  trifi^'itiinuH  must  be  Bssumed  to  i-xi?>t  in  the  majttriiy  of 
vwam  of  CMetitial  hh>f>har{)s|insm  alw.     A  pnutf  of  this  is  thu  fact  that  pres»ur« 
upon  the  branches  of  the  trigeminus  so  often  abro^'alvs  the  Meiiliai-usfMUin],  and 
that  at  thi;  saiuu  lime  thu  pn-s^uru  puints  thi'mselves  arv  fnxjut'iitly  sensitive  to 
proMtire.     Trtttlmfni  htm  therefore  thi.)  ^rcat^^t  jmispcot  of  luc'-cn  in  thoa«  cmaem 
in  whivh  it  is  possible  to  l\ud  piewure  ;>oiut9,  as  then  ve  can  attack  «lircctly  tJi« 
starting  point  of  ihu  n?BL'X  uvtiori.    This  is  done  by  iipplying  the  galvnnio  carreiit 
to  the  pre»a(ire  pointa,  or  hy  injecting  morphine  at  the«'  dpota.    In  a  (jirl  in  wbom 
pressure  upon  the  rortex  relieved  the  blepharospasm  the  inunction,  »vvcraJ  tfoics 
reitented,  of  an  cMnLincnt  (vüratrine  ointment)  upon  thin  sprjt  sulBced  to  do  awav 
with  the  spasm.     If  no  pnM^ur»  point«  are  diiooverable,  wv  hiukI  think  of  the  sur- 
face of  the  cyol»ll  itself  Msasourceof  the  reflex  at-tiun.    We  ean  Iry  to  render  Ihi« 
iDwnsitive  by  cocaine,  or  we  may  apply  ^^'^  ipdvAnic  current  to  the  clostcd  Utln.    In 
additioTi  we  em]>loy  thv  remedies  Ihal.  are  used  af;ain<<t  neun»»»  in  j^neral.     In  one 
case  of  Senile  blepharu»]>asm.  in  whirli  everylhing  else  hiwl  proved  futile,  thr  re- 
peated application  of  llio  musa  hi'hind  both  ears  ciTwleil  a  (.«rmaiicnt  euro.     In 
the  most  ol>?>l  inai«  uwe»  we  may  pruceed  to  sm>ti-)i  or  Iw  rvwvl  those  brant-lifs  r>f  thi 
trijjcmtnus  fmiti  which  tho  n'llwx  Atiirts.    SlretchinR  of  the  Crunk  of  the  (ac-ii 
nerve  ha«  also  l>e<>n  [lerformed  quite  often,  atthnu^h  the  results  on  the  whole  hai 
not  Iteen  very  aatisfai-tory.     ll  is  only  in  st-nJlo  bb-phurospasni  that  such  heroi«^ 
remedius  will  \n-  tulvunturod  upu^n,  as  hysterical  blepharocBpasm  always  paases  alT 
of  itself  in  the  course  of  time. 

Children  of  an  ago  from  ei^ht  to  flfte^u  ytmrs  are  frequently  brought  by  their 
parents  to  the  phyHieiun  on  account  of  a  habit  of  continuaj  iritiitng.  This  hap- 
pens not  iofrequenlly  during  the  occurrt'oco  of  a  slif;)iC  conjiin(>liriiis.  and  kppiaon 
imtependtmfly  after  tbe  latter  has  hi-eii  relieved.  For  the  mort  part,  in  this  esse 
we  have  t<j  dewl  with  rather  an.vmic  and  nervoiii  children.  This  afTection^ — fre- 
quently attributed  to  badness  by  the  jiarents — usually  posses  off  of  itsei.'  &ft«r 
»^iiue  time. 

Repeflted  ßbriUnry  eontrrrfO'im^  of  single  bnndic»  of  the  orbicnlaris.  which 
are  appreciated  by  the  patient«  theinnelve«.  ocMir  v^ry  frequently  in  porfectlT 
hi'allliy  persons  with  normal  eyes.  No  sort  of  alKOiticancD  is  to  be  attribnted 
to  them. 

Ptosis. — Congenitat  ptatia  is  frec|uenlly  fonnd  in  conjunction  with  other  ron- 
geuilHl  auumalie«.    Among  the  Utter  are  an  inability  to  look  up,  accoooted  for 
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by  a  ilcllpicnl  clcvrlopmcrit  or  kcLual  nbwiice  of  the  supeHor  rnotas  (Steinlteirn) ; 

•1«)  cpicanthus  (g  IIB). 

Tberc  are  com»  in  which  th«  upper  lid  droo]«  nomewliat  owinje  to  con);piiilü1 
ptoais,  but  rite»  when  tliu  in»utli  is  oiH-iinl  or  Intrral  movruicnls  of  th«  lowfir  jnw 
■n  amd«.  The  same  conneotiaTi  bcttrccit  tnovemcnt«  of  iht>  upi>«r  lid  and  of  the 
lower  Jaw  bos  been  at  titUM  observed  wiihout  any  coexisting  ]>UMi&. 

In  aetjuind  plona  a  stmiUr  KvmpAliictiti  inovetncnt  of  iht?  lid.  and  one  that  in 
this  instanc«  occurs  conjointly  with  morements  of  the  eyebiill,  ü  observacl  nnl 
infrequuutlv.  This  u  found  in  conss  of  oculo-iiiotur  paralynia  of  rontrel  origin, 
and  it  taken  plwie  in  Ihv  following  way:  Thi>  pUwi»  iiLiaina  its  hif;h<-st  pitt-h  in 
■bduc-iiot)  of  lb«  efe;  while  in  adduction  (or  in  the  attempt  at  aiMiictJon  if  the  1d> 
ternnl  rectus  is  completi^ly  paralyaod),  it  dimiiiishvn,  or  diMip[>oarn  alKif^'lli<.-r,  or 
even  at  times  is  coDvcrlcd  iiilo  Ltie  oppused  cotidition,  so  that  the  uppur  lid  ri«es 
abnomiaily  high. 

Thvre  ia  a  sort  of  ptosis  that  develop*  withoat  Imnvn  cause  in  women  of  middle 
ag».  it  1b  always  biUtvral.  and  seta  in  so  grmlimlly  ihiü  not  till  after  a  üeries  of 
yean  is  it  pronnunced  tnougii  to  cauitc  any  cuni'idrralilL'  inttrrfoimLW  with  vision, 
lo  tiiwe  oases  it  is  not  ■  paralysis  of  the  nerve,  but  a  primary  atrophy  of  muscle 
itself  that  is  prMODt  (ptoä«  myoffathii^a). 

The  name  of  ptosis  is  incorrrirtly  used  for  conditions  which  have  nothinj;  to  do 
with  aa  affection  of  the  legator  palpebn»  supcrioris— e.  g.,  whcoih«  njipcr  Hd  droopn 
tn-caiiAe  it  has  become  heavier  in  ct>nite(|nence  of  thinktiniRg  duo  to  trnelKiiun,  new 
j;ruwths,  etc  So  also  the  ptoti»  adipo«a  of  Sichel,  which  consists  in  Ihe  fact  that 
the  covering  fold  of  the  upper  lid  is  of  unusOÄl  »i«.  so  as  to  bang  down  o\-er  iIk- 
free  bonier  of  the  ltd  in  the  region  of  the  palpebral  flssitre,  dora  not  livloiig  uiidei- 
tbe  bead  of  ptoüis  proper.  It  was  formerly  assumed  that  this  rnlnrjrenicnt  was 
OAuAcd  by  an  eioessire  accumuLsliitn  of  fat  Iq  the  covering  fold,  for  which  rea^on 
the  name  of  ptiKsis  lultposu  «an  g'^eii  tu  iL  It»  tnie  caiisi\  liowcver,  is  that  Lho 
bands  of  fascia  cooDectin^  the  skin  with  th«  tendun  of  the  levAt'T  (/,  Fiß.  160)  and 
with  the  upper  margin  of  the  orbit  are  not  rigid  CDfugh ;  cunNtquciitly  the  skin  is 
not  pmpürly  drawn  up  when  the  Ikl  is  raised,  but  bangs  down  in  the  form  of  a  Rahby 
pouch  (Hotz). 

A  condition dilTering from ptnstsadiposa  is frfe/'AarorAn/(Mr>(x<^*"'|i'el*sut ion). 
In  this  the  «^kin  of  the  up[H.'r  lid  becomes  so  thin  that  it  lie)«  in  nmnlli^wi  lilllo 
wrinkles,  and  look»  like  rumplod  lisiuu  paper.  Moreover,  owing  to  the  dilntation  of 
numrnius  fmiall  MiporHcial  veiiiK,  it  ncijiiirca  a  red  np].>ciinincc.  In  coiiK-quenco  of 
its  relaxation  and  the  loowne«  of  its  atlachnirnt  it  hangs  down  liki>  n  pttiich :  whila 
the  bonier  of  the  lid  itself  is  scarcely  lower  than  usual.  This  change  occurs  in 
cases  in  which  there  have  Iicp«  fn-qticni  antecedent  a-demalous  »woIUnpi  of  the  lid 
(e.g.,  it  occur«  after  recurrent  neurotic  cetlcuia  of  the  lid, s««  |)*ge  524), as  a  resnlt 
of  which  the  skin  is  stretched  and  lows  its  «Ia.i(icity. 

Kxeept  for  the  disfigurement  they  cause,  neither  ptosis  wlipora  nor  bleplinro- 
chalasis  ent«i3«  any  disstreeabl«  *yni[i1oms.  They  can  I*  remove«!  by  »implc  aMs- 
lion  of  the  exc<!ssof  «kin,  or  wontsy  nttwh  the  »kin  tL>theupperbr>rderof  the  tarsus 
by  Ilotz's operation, an«!  thus  pwvenl  itsdro^ipinginee  section  on  (l|ierations,^  187), 

llolb  p«rtilysi)<  an<l  »(lasm  are  ftlw  observed  in  thv  unstriated  levator  or  Niua> 
fHlun  taYMiliK  mipenorot  Mtlller.  l*araly»ii^  of  lhii>  miin.'ie  lie«  at  the  bottom  of 
thni  vnrietT  of  slight  ptoi^i«  which  belongs  to  the  group  of  symploini«  imiiiced  bf 
jwriilYsis  of  the  sympathetic  (see  poga  888).  Spasm  of  the  riu.«olp,  mnnifesretl  by 
drawing  up  of  the  upper  lid  and  dilatation  of  the  piil|iebral  fissure,  can  be  excited 
artificially  by  the  in«illntion  of  cocaine.  Moreover,  acnorrilng  lo  some,  the  elevatetl 
{■oxition  of  the  up[)er  lid  in  Basedow's  disMSO  fa  caused  by  b  spasm  of  SlQller's 
mosclfl. 
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VI.    ISJrRTES    OP   THE    LlPS. 

114.  Injuries  of  the  lida  of  all  kinds,  including  simple  contnsions. 
incised,  Iacerat«d,  and  contused  wounds,  burns  by  heat  or  canstii'^  oU\, 
are  verv  frequent.  A  peculiarity  of  these  injuries  that  needs  to  lie 
emphasized  is  that,  because  of  the  great  elasticity  of  the  sktD  of  iliv 
lids  and  their  loose  Bttachment  to  the  subjacent  parts,  both  e^^chrnit^ia 
anil  tpdcma  in  the  injured  lids  are  uriually  much  more  considerabU'  tliau 
after  a  simihir  injury  in  other  ]mrtd  of  the  body.  Accordingly,  we  must 
not  allow  oureelres  to  be  frightened  merely  by  the  great  swelling  and 
bluish-black  tliecolomtion  of  the  lids,  as  tht^se  appearance«  are  often 
enough  prwhiced  by  comparatively  slight  contusions.  On  the  contrary, 
the  diagnmia  and  prognosis  should  not  be  pronounced  until  after  a 
careful  examination.  In  this,  three  points  are  chiefly  to  be  coiiaidered  : 
solutions  of  continuity  of  tlie  skin  of  the  lids,  injury  to  the  sabjacent 
bones,  and  injury  of  the  eyeball. 

Solutions  of  continuity  of  the  skin  of  the  lids  present  a  varyring 
aspect  according  to  their  direction.     Those  which  run  horizontally — 
i.  e.,  parallel  to  the  line  of  Übers  of  the  orbicularis — gape  but  little,  .^o 
that  the  lips  of  the  wound  often  lie  in  apposition  spontaneously.      Hut 
if  the  cut  or  reut  runs  in  a  direction  perpendicular  to  the  tlbers  of  U^e 
orbicularis,  the  wound  gapes  widely  in  consequence  of  the  retraction  of 
the  divided  bundles  of  the  muscle.     Conseqoeutly,  the  cicfltriccs  after 
horizontal  wounds  of  the  skin  of  the  lids  are  scarcely  risible,  while 
those  after  rertical  incisions  are  conspicuous  and  disfiguring.     Honce, 
in  operations  Uftbn   the  lids  the  rule*  is  laid  dowu  that  all  incisioni 
should,  wherever  possible,  be  made  parallel  to  the  course  of  the  ßbci 
of  the  orbirulirris.     The  worst  wounds  are  thtw«  uhicli  sever  the  lid 
in  a  vertical  dircctiou  through  itä  entire  thickness.     If  these  do  not 
unite  by  first  intention,  there  remains  an  indentation  of  the  border  of 
the  ltd,  or  even  u  dcvp  triangular  incision  in  it  (coloboma  palpcbne 
trauumticiiin).     IJy  this  the  complete  closure  of  the  lid  is  rendered  im- 
possible, so  that,  in  addition  to  the  disfigurement,apennanent  epiphora 
rcsuila  from  the  injury. 

The  presence  of  an  injury  of  the  subjacent  bon«  h  determined  by 
p.ilpitting  the  margin  of  the  orbit  with  the  finger  through  the  swollen 
lid.  A  fracture  cif  the  orbital  margin  is  manifested  by  unovenneas  and 
special  sensitiveness  at  some  spot,  symptoms  to  which  in  many 
is  added  distinct  crepitation.  A  certain  sign  of  injury  of  the  boue  is 
emphyitma  of  the  lids.  This  consist«  in  the  entrnuce  of  uir  into  the 
cellular  tissue  beneath  the  skin  of  the  lid.  The  lids  then  have  a  pe- 
culiar soft  feeling  like  a  feather  bed,  and  at  the  same  lime  we  get  in 
the  palpating  finger  a  sense  of  oreptiution  due  to  the  displacement  of 
bubbles  of  air  beneath  the  pressure  of  the  finger.  The  air  comes  from. 
the  cavities  surrounding  the  orbit — tlio  natial  fossie,  the  ethmoid  cari- 
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tics,  the  frontal  «nnsefl,  the  antnim  of  Highmore.  Us  preeence  in  the 
Bubcutancona  ceJIiilar  tüsiic  of  the  lidü  hence  presuppuse»  bodic  ab- 
iiortiiul  communication  between  the  hktCer  and  these  cavities,  auch 
us  cnu  only  have  originateU  through  a  fracture  of  the  bone.  Vihea 
then,  by  blowing  the  nose,  straining,  and  coughing,  the  air  in  the 
nose  und  its  accessory  raviiifg  is  put  under  gn;at(-r  prcssnre,  it  is 
forced  into  the  subctitanoouä  cellular  tissue,  and  thus  em]>hy8eina  is 
prodoccd. 

An  added  significance  Is  imparted  to  wonnds  of  the  lids  from  the 
fact  that  by  their  onitilatioD  the  eye  itfelf  may  be  exposed  to  danger. 
Through  cicatricial  contraction  of  the  lid«,  or  the  formation  of  tlssun't» 
in  tlirni,  higophthalmns  and  consequently  inflammation  of  the  cornea 
may  bo  set  np. 

The  ireafmmt  of  injuries  of  the  lids  is  carried  on  according  to  gen- 
eral f^iirgifid  niles.  In  Kiniplo  ecdiymoäis  wo  apply  cold  compresMS 
with  lead  waior.  lu  e[llphyl^e[ua  of  the  lids  the  air  contAinod  in  the 
tissues  usually  undergoes  resorption  without  causing  any  ill  reeulta 
To  accelerate  resorption  a  compressing  bandngc  is  indicated  ;  at  the 
same  time  the  patient  must  avoid  straining,  blowing  the  nose,  etc.,  in 
order  not  to  drive  fresh  charges  of  air  into  the  tissue.  Rccont  wounds, 
the  edges  of  which  are  not  too  greatly  contused,  arc  best  united  at  once 
by  sutures.  In  wound»  the  edges  of  which  are  destroyed  by  contusion 
and  the  like,  we  apply  aji  antia'ptic^  drvi^ing  and  wait  for  the  necrotic 
portions  to  bo  cast  oS.  The  same  rule  holds  good  for  burns  and  in- 
juries causcil  by  caustic  substance^i.  After  the  elimination  of  liiose 
portions  of  the  skin  that  have  been  destroyed,  g;niniilating  raw  sirrfacrca 
are  presented  to  view  which  cicatrize  over  and  thus  lead  to  a  contraction 
of  the  lids.  To  combat  this,  we  proceed  precisely  as  has  been  laid  down 
for  the  treatment  of  destruction  of  the  skin  by  inflamniation  (see  page 
i22). 

Fcchymotti  nre  nsitslly  pretty  sharply  llmitnl  at  a  lino  «irrmpnndliig  to  Ihc 
msffnri  ot  th«  orbir,  bcvauso  Ibe  ski»  is  »ttnclK-<l  to  this  by  rigid  ciiiipctivc  tiMiie 
whii'li  piwvnl»  tho  fiirllK^r  nilvnni^f  of  th»  blootl.  On  t)ie  other  haut],  the  blood 
not  infrequently  travels  Iwneiith  tlip  skin  of  iliu  «Inrsum  of  th«  no««  over  lo  ihn 
ntWr  side.  An  cc-chymosis  U  then  fuund  in  tht>  lids  of  the  other  eye  «l»o.  As  ihv 
skill  iii^xm  tlio  dur^turii  iif  thv  hi>?*»  i^  llkiilt,  it  trvtgiienlly  dovs  not  pennit  thi*  blood 
to  be  «MD  through  it,  so  that  wc  do  not  notice  the  bridBo  cnniii-rting  the  wrhymo- 
sif  of  one  vre  «ilh  LbHt  of  annlher.  We  might  then  cnnilr  l>e  inducc<1  to  l>etiovo 
thiti  the  injury  hiul  nlTwtpd  tJiP  other  eye  al»,  n  tliinß  whirh.  however,  can  be  ex- 
cbided  with  o^rlatnty  in  many  ca.*««— «.  if.,  when  su^llattnn  of  the  lUlsof  one  skis 
»eta  in  after  eniioleation  of  the  other  ero. 

A  similar  miitmlinn  of  estm vaunted  btoral  a  observed  in  fracfurtx  of  the  bam 
of  the  *ki»U.  The  bbiixl  iv>«s  forwanl  from  the  site  of  the  ffui'tnr«  and  travels 
along  the  floor  of  the  orbit.  It  tltrn  makes  il9  niipcarance  Mine  time  after  tho 
injury  uiiiler  llio  form  of  an  ei'<?hyinopis  in  tho  hiwcr  pari  of  iho  conjunctiva  of 
tlic  eyi^bftll,  and  «Iwt  on  the  lower  lid  cIom  to  tlio  marjfin  of  ihn  orhil,  panicn- 
larly  in  itio  rcffkia  uf  tha  inner  angle  of  the  eye.    This  symptom,  although  it 
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i$  DOt  pnaeot  tn  all  castss,  i«  of  grtai  importAnce  for  the  dingnosis  of  fractorr* 
of  the  base. 

Spontauroii*  twhirmosp"  sometimes  or^iir  in  tlio  IWs.  in  ttio  ««111«  way  m 
tltpj  i\o  In  the  ooiijuiictiva,  fruia  viuli-ut  Htraiiiinf;,  rxuL-siive  coughing,  uxl 
th(!  like. 

EsiravuMtlorts  of  blood  into  the  lids,  instend  of  disappesring  bjr  reM>ri>tioti. 
miijgoon  to  tnippurnlioH.  »o  ttmt  «11  aI>m'i»i8  of  thi'  liiU  UL-vvlup«.  Tins  is  par- 
tifiilarly  to  ba  appn-hünde«)  wliuri  tlierc  iij  ut  the  same  time  a  solulinn  of  conti- 
nuity of  the  sbio  of  the  liils,  lhn.<ugh  whtoli  iofecuou»  gftrnt  may  pcnotrat«  tato 
their  ticsue. 

Empfiffaema  of  the  lida  occur»  quite  frcquviilly,  pren  wItPii  no  eviilenc«  of 
frat^ture  U  found  iijxm  palpation  of  the  orbiial  marjiin.  T)ir  experiments  of 
Walser  have  abown  that  in  these  vaav»  the  fracture  affect«  the  latniiia  lujiynK:«« 
of  the  I'tliinoid  lion».  The  way  in  whtvh  this  I»  pr«K]uL't>d  la  that  lEic  etitin*  coo- 
tent»  of  th«-  »rliit  are  ftirced  hack  by  the  blow  that  affocls  the  region  of  thy  oj»,  «od 
the  portion  ifiqi)«»lioii  of  the  ixtnr  wall,  (rhiirh  hero  i^* »Within,  is pufthix]  in.  A^aia, 
a  force  tiuikinK  its  way  in  beta-ecu  (he  cyelMlI  and  the  oul^^r  wall  of  the  urbiL  and 
squeezing  Lho  eyeball  against  the  Inner  orbital  wall  way  have  tbu  same  result. 


VII.  Tl'mors  of  the  Lids. 

115.  (n)  Benign  Tumors.— -V^a«fAf?ff*/«fl*  is  a  ßnt  tumor  of  a  dirtj 
sulphnr-yellow  color  and  projecting  but  little  above  the  «kiu  of  the  Ijj. 
It  is  found  most  frequently  on  the  upper  and  lower  lids  in  the  n<*igli- 
borhood  of  the  inner  angle  of  the  eye ;  in  Ihis  eitnution  the  tumors  are 
often  located  uymmetrically  on  the  two  sides  of  the  eye,  like  the  Vfllow 
spots  above  tlie  eyes  of  thediicliBhiiinl.  Xantliehisniata  occur  in  eldcrljr 
persons,  puriicularly  of  the  female  sex.  They  grow  very  slowly,  and 
have  no  bad  result  b«äideii  the  disfigurement  they  cause;,  which,  mort^ 
over,  affortlä  the  only  reaiton  fur  their  roniovul  by  oporatioD,  as  is  some- 
tiinea  done. 

MoUttfCtnn  coiifaffiosum  Is  a  smnll,  rounded  tumor,  the  surface 
which  is  somewhat  flattened  and  has  iiii  unibilicated  depreesion  in  it« 
oontcr.  From  thi.4  a  siibstaiiiH!  rewmbling  aebum  is  evacuated  u[>ou 
pressure.    This  form  of  molluscimi  is  oontagioua. 

Moiiusrtim  simplex  (fibroma  molhiscum)  i»  a  tumor  of  the  skin 
which  ia  attached  by  a  pedicle  to  the  skin  of  the  lids  and  bangs  down 
like  a  pouch. 

ilaris  and  cutanrfinit  horn»  are  also  observed  on  the  lids. 

Among  cyW»,  railia,  athcromata,  and  dermoid  cysta  occur.  The 
Intl^^r,  which  ntay  attain  prntty  largt«  dinii'riHJonri,  will  receive  a  more 
detaded  description  under  the  hi-acl  of  ulTcciiuns  of  the  orbit  (JS  134). 
Ou  the  borders  of  the  lids  small,  trans|>arent  cysts  are  frequently  met 
with,  which  have  dev6lo{>ed  from  occluded  sweat  glands  in  the  bord<.*r 
of  the  lid  (glands  of  Moll). 

The  vascular  tumors  (angiomata)  are  fonnd  in  the  lids  under  the 
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two  forms  of  toi angipc taws  and  of  tnmores  cavernogi.  The  former  are 
briglit-ixi)  spubi  eituatcrl  in  tliu  skiti  of  the  IUI  iUelf,  and  arc  cuniiKtscd 
of  dilated  anJ  tortuous  bloo*l-vessi']s.  The  latter  lio  beneath  tbe  ekin 
of  the  lid,  wbic-li  tlu'y  bulge  fonvard  and  through  which  thej  can  bo 
ecten  shining  witli  a  bhiicth  hittti-r.  Tbfy  conKiot  of  c:Ii>tM>ly  aggregated, 
large.  %*enou8  cavities,  n-hich  can  be  felt  and  compressed  through  tbe 
skin ;  the  arteries  rnnuing  to  the  tumors  are  dilated.  Vascnlar  tumors 
ueti  usually  rongenitJil,  but  they  develup  still  mure  extensively  afterbirth, 
and  sonielimea  attain  such  a  size  that  tbey  cover  a  grrat  part  of  the 
fiice,  and  are  also  continued  backwurd  into  the  conjumHivaand  the  lis- 
Bues  of  the  urbiu  Hence  they  should  be  removed  a^  early  as  posiiibte. 
In  doing  this  our  principal  care  must  be  to  destroy  the  skin  of  the  lids 
over  a8  small  an  area  aa  posalbk-,  \i&  othcrwisie  we  might  get  shrinking 
ot  Üie  skin,  with  ectrujiioii  and  lagoph  thai  mug.  For  this  reason  the 
simplest  procedure — namely,  excision  of  the  tumor — is  usually  unad- 
vt^able,  as  iu  doing  it  we  tiliuuUl  huva  to  sturritioe  too  mncli  Hkin ;  fur* 
thcrmore,  the  great  bleeding  tli:it  is  associated  with  tbe  opemtion  is 
sometimes  dangerous  in  small  children,  with  whom,  a»  a  rule,  we  have 
to  deal.  We  destroy  Hutall  telvaiigieclasea  by  cauterizing  them  with 
fuming  nitric  acid  or  by  heat,  applied  by  means  of  the  tbermo-cauterjf 
or  the  galvano-cauiery  loop.  In  large  toleangiectase«  it  ii  sitfticient  to 
scar  the  tumor  along  a  number  of  linns,  ainc«,  by  the  cicjitnxation  that 
fnllowg,  the  intervening  vessels  wliiuli  have  not  been  dettlroyed  are  üb- 
literatetl.  In  eavornoua  tumors  I  have  seen  the  best  results  from  the 
ai>plication  of  electrolysis.  The  two  poles  of  aconstunt-cnrrent  battery 
are  armed  with  needles;  these  are  introduced  into  the  tumor  succes- 
sively al  ditfereut  pointa,  being  kept  at  each  point  nntil  bubbles  of  gas 
begin  to  escape  along  the  needle  out  of  the  puncture  made  by  it.  The 
posilire  luile  nnder  the  form  of  a  plate  electrode  is  placed  upon  the 
temple,  and  then  the  current  Is  pa&iM^^d  through  the  circuit  Owing  tc 
the  decomposition  of  the  tissue  fluids  produced  by  the  gulvunic  current, 
the  blood  ctMtgulates  in  the  vessels,  which  consequently  become  obliter- 
ated. Heveral  sittings  arc  ulwftvs  required  for  the  complete  removal  of 
the  tumor. 

(Ä)  Malignant  Tumors. — Careinomata  occurring  in  the  lids  are,  as 
a  rule,  epithel jomiita,  which  start  fmni  tho  skin  of  the  lid,  particularly 
from  that  of  its  border.  Subsequently  they  pass  over  ujmn  the  eyeball 
and  even  penetrate  into  the  depth  of  the  orbiL  Sarfotmitn  develop 
from  the  connective-tisane  portiini  of  the  lids,  particularly  the  tarsus, 
and  are  often  pigmented  (melano-sarcomata).  With  maliguant  tumors 
we  find  an  enlargement  of  the  lymphatic  glands,  occurring  first  in  the 
gland  iu  frtmt  of  the  ear,  aftervanl  in  the  glands  along  the  lower  jaw 
and  in  the  neck.  The  extirpation  of  tumors  is  conducted  according  to 
the  well-known  ruloB.  if  in  its  performance  so  much  of  tlie  lid  must 
be  saorißeed  that  llie  eyeball  as  a  consequence  remajoa  unooreredia 
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substitute  for  the  pnlppUral  skin  tliat  ha«  liecn  ilestroyed  must  bo  pro- 
cuH'd  by  ti  blephuroplasty  duni;  iriinit^diaU-lv  »fter  Ihe  rcniuvul  of  tbe 
new  growth.  In  extensive  tumors  ii  ia  often  nvcesear}'  to  remove  the 
eyoball,  aud  eren  the  eutire  coutentä  of  tlie  orbit 

Th«  flat  «ncen  of  the  «hin  ihst  not  infrequently  occur  apon  tho  ltd«  require 
paflicuUr  tnciitioo.  In  tlicw  cases  there  U  fouiid  a  shallow  ulcer  with  tut  utiiivrn 
floor  unci  irre^ilnr,  rnthor  liartl  walls.  Tim  inllltmlkiD  n[  tliu  wnllst  of  (he  ulcer 
u  tlic  ualT  cHamcteristic  sipi,  for  there  is  no  tuiaor  in  tho  proper  stasc  of  the 
word,  BJiil  for  tliU  roiuuD  iciuxpvrivnccd  obwc-ven  rtrndiljr  mistake  ttie  trot 
nature  of  (ho  lesicn,  which  is  nuthing  flsi>  ilmn  »n  epilhvliul  caret tiomn.  The 
iikcr  advAiici-v  iii  one  direction  while  it  ricfttrixps  an  Ihe  siil«  op(>o»it«.  for  which 
ronsoti  it  liAA  ht-en  vallwl  by  tbv  name  v(  ulcus  rodens.  It«  process,  hnwrr«r, 
is  extremely  »love,  so  that  such  tnmnrs  often  last  many  yenrs  bcfure  »tutinin^  uijr 
great  eize. 

Ill  (VMiHJilerntinii  of  the  mm  plicated  Mruelure  of  tbe  li<K  in  which  such  n  mnni- 
foM  vAricty  of  tissue  Ukc  pan,  it  shtMihl  nut  surprinc  ii.t  that  thv  moxi  ilüteiiuilar 
kinils  of  tumon  »Itifiilii  at  tiiiiv^  c-omo  umWr  nbi^^rvation  tn  iheni.  A»  rare  oocar* 
wricw  th<'re  havo  licen  observed  lyniplioiuAba,  libruinala.  enchaiiilruinatn,  rnvxtv 
9nRta,lipoma.tA.  oavemon^lymphangiomalA,  plrxifH^rm  niMiriL>-HhrnntAtA.  »(IvnouiAt« 
of  th«  MbaDeouf  glaiKls.  of  the  MeLbomian  i^laiid^  vt  the  gtanUs  of  Kmuse,  of  the 
■treat  glands,  and  of  tbeglondä  of  Moll,  and  luslty  /flandular  csrctnatnata. 


VIII.   CON'GEKITAL   AKOMALIES  OF  TUB   LiDS, 

116.  Hy  coloboma  of  the  lid  is  meant  a  tissuro  in  it,  having  approx- 
imately tlie  shape  of  a  triangle,  tbo  base  of  which  oorrosponds  to  the 
border  of  the  Ud,  while  its  apex  looks  toward  tho  margin  of  the  orbit. 
Coluboiiia  is  tiither  congeuital  (coloboma  con^utiitutn)  or  is  ticqtiired, 
being  then  productnJ  by  injury  (i;i>K)b(niiu  iniumBticum).  Congenital 
coloboma  is  on  the  whole  rare,  and  ia  obeerred  oftener  in  the  up|K'r 
than  in  the  lower  lid.  Sometinies  it  is  fotmd  in  conjiinccioii  witj»  u 
dermoid  turnur  of  the  eonipa  (s«e  page  \'H). 

Under  the  name  of  epi'canihus  Is  denoted  a  fold  of  skin  which 
jnta  oat  on  both  sides  of  the  dorsum  of  the  nose  and  projects  over 
the  inner  angle  of  the  eye  so  as  partly  to  cover  it.  In  the  Mon- 
golian races  a  moderate  degree  of  epicanthiif;  is  tho  rule,  and  prxv 
dnces  the  chanicteriatio  appcaranoe  of  the  jialpebml  fissure  in  tlie«e 
men.  In  the  Caucasiiin  race  there  is  not  infrequently  observed  in 
children  a  slight  degree  of  cpieaiuhus,  wbirli  ilistippears  again  when, 
in  the  pri>eca8  of  growth,  the  dorsum  of  the  none  becomes  more  promi- 
nent Higher  degrees  of  cpicaiithus,  which  persist  all  through  life, 
must  be  regarded  as  a  mnlformntinn,  and  are  sometimes  found  in 
connection  with  other  congctiitnl  dcfoels  (e.  g.,  ptngisj).  The  fold  of 
skin  forming  the  epicanthus  digap^iears  if  with  our  Ungers  we  pick 
tip  the  skin  upon  the  doraum  of  the  nose  into  a  vertical  fold  and 
thus  shorten  it  in  a  horiKontal  directiou.  Upon  this  observation  de-j 
pends  Llie  ojicralion  for  epicanthus  rccommeudcd  by  Ammon,  whlol 
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consists  in  the  excision  of  an  elliptical  piece  of  skin  npon  the  dor- 
sum of  the  nose.  We  may  also  excise  the  projecting  fold  of  skin 
itself  (Arlt). 

Amohg  kDomaliea  of  the  lids  which  are  sometimes  of  congenital  occurrence, 
the  followiDg  also  must  be  mentioned :  Ptosis,  distichiasis,  abnormal  narrowness 
of  the  tids,  and,  as  the  extreme  degree  of  the  latter  condition,  entire  absence 
of  the  lids  (ablepharia) ;  furthermore,  Symblepharon,  ankyloblepharon,  and  the 
condition  in  which  the  eye  is  completely  covered  by  the  external  skin,  which 
replaces  the  tids  and  forms  a  uniform  covering  for  the  aperture  of  the  orbit 
(cryptophthalmus  ol  Zehenderj;  and,  lastly,  cysts  in  the  lower  lid,  in  the  case  of 
uiicrophthatmus. 


CHAPTER   XIII. 


yiSEASES  OF  THE  LACHRYMAL  ORGANS. 


Anatomy  and  pHYSioLOfiV. 

117.  The  lachrymal  organs  consist  of  tlie  lachrymal  gland  and  the 
lachrymal  pasaagea. 

The  lachrymal  gland  (gliindu]»  liMTinmlie)  is  an  acinous  ^lund  which 
consists  of  two  divisions.  The  larger  of  thcRP,  known  a*i  the  superior 
Iftchrynijil  filand,  hes  in  the  npi>er  eitemal  angle  of  the  orbit  in  a 
doprcasiou  in  the  bony  wall  of  the  latter,  the  fossa  glandiila''  lacrimalis. 
The  excretory  ducts  of  the  superior  lachrymal  gland  pass  downward 
and  empty  into  the  external  half  of  the  superior  fornix  conjunctiva». 

The  M'cond  division  of  the  hichrymal  gland — tlio  inferior  lachrvniul 
gland — is  much  araaller,  and  consists  only  of  one  or  two  lobules,  for 
winch  reason  it  is  aUo  known  as  the  accessory  lachrymal  glund.  Its 
InhulcH  lie  along  the  excretory  duets  of  the  superior  gland  dirfotly  be- 
neath the  mucous  menibriine  of  the  fornix  (Fig.  1G4).  If  thu  upper 
lid  is  evertvd  and  ai  the  same  time  the  eye  is  made  to  look  downward, 
wo  ofUfn  sec  the  conjuiiciivn  of  the  farnix  in  the  vicinity  of  the  outer 

[angle  of  the  lid  pushed  forward  by  a  soft  mass  which  is  in  fact  the 

[accessory  lachrymal  gland.  Krause's  jjlands  (see  page  3S  and  Fig.  1(>4) 
forms  a  sort  of  continuation  of  the  lobules  of  thu  inferior  lachrvmiU 
gland  over  the  fornix  as  far  as  its  inner  end.  Their  structure  i»  that 
of  llie  huThrymal  gland,  so  that  they  may  be  regiirded  as  the  nltimatfl 
scullerod  outlying  portions  nf  the  latter. 

The  Uichrymal  pntaages  begin  with  the  pnncta  lacrimalia.  TheM 
lie  on  the  free  border  of  tlio  upper  and  Iowit  Hd  (upper  and  lower 
punctum)  and  near  the  inner  extremity  of  the  lid  at  the  spot  where  the 

rtorsus  tcrmiuatoB  (Fig.  1(54).  They  are  situated  upon  small  elevations, 
the  lachrymal  papilla?  {papillm  laerimalea),  and  form  the  oritlcesof  the 
canalietili  hicrimales.     These  latter,  starting  from  the  puncta,  run  at 

^first  vertically  for  a  short  distance — i.  e.,  in  the  u|)ppr  lid  run  upwani 
ind  in  the  lower  lid  downward  ;  then  they  bend  at  a  riglit  »ngjo  and 
become  directed  toward  the  lachrymal  sac.  In  so  doing  they  first  paf« 
behind  the  caruncle,  and  converging  more  and  mor«,  at  lejigth  reach 
the  lachrymal  sao.  Into  this  thoy  empty,  either  separately  or  after 
having  unitcil  to  form  u  short  common  trunk. 

fiao 
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The  hrfirymai  sac  (Baccoa  liiorimalit;)  lies  in  the  ionor  angle  of  the 
eye  in  thu  cleft  (fossa  eact-i  lacrimHlis)  wbioh  the  Itichrymal  bouc  forma 
for  its  reception.  The  lachrymal  bone  bonnde  iho  Inolirymid  biit  (5, 
Fig.  IfiJ)  on  the  inüii»ie,  while  to  the  front  aud  oiitsido  it  is  incl»««!  by 
the  two  bruriL>hi>6  of  thv  ligamcutum  palpebraio  mediale  {«  and  A,  Fig. 
'J'6).     This  relation  of  the  lachrymal  sac  to  the  internal  palpebral 
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Pia.  Ifit-ßETTr«  OmiTJitx  Awn  LMmmAt  fUo.    K«litr*l  «lao. 

TV  Klein  aad  the  miMculnr  tUter*  »r  (h<>  «rtklculttriB  b&re  be«i  rcntorcd  tram  tb»  tids  »id  Ihe 
(joila  rarrounillnR  Ibvin.nu  Dial  llnr  ■ri'tutii  ortiHitlv  li«<i  ••X{>Mwd  (o  virw  wHhlu  tbf  bouv 
«•IfX'unifiTvniw  of  Ihf  ■drtillnl  pävhj-.  TTir  ai-piunt  nrbtwl*'  1'iihMaii.iir  I.lir  tnrnuii,  wtilcb  w 
Imwulpr  In  the  ij)>|>)-r  IM,  niimiwt-r  Id  iIw  Iimpr.  nn-l  nf  Ih.-  fiivla  IftnN>i:>rNtall«.  Tb'-  oz- 
UtiuU  extn-BiltlMi  lit  ihv  urvl  nrr  MUrbml  t<y  ilif  )in>ail.  but  uut  «pry  ili-iux-  rli«|ihp  iikJiv- 
bntUa  lM«r*lti  to  th«  miliar  hone.  kMnewhai  beioir  tlw  »ultirv.  .V.  tn-twivn  tbla  haiM>  and 
Itw  mMflMtle  prooMi  of  Ih»  rmiilAl  tmrif.  The  tnt«rnftl  Mliu-hr«!  liiEnitif  pt  is  u«m>w.  but 
sIfMit:  IBUittnor  Jinib.  «hlch  In  iluMiinly  nnr  vt»l1>l<>  bi  ihr  ilrtiHine.  ninn  fr-ini  ibi-  rnmial 
pmCMdtol  the  nt|irrliir  inivxllln.  -s,  niiimiril.  niul  rliviiloi  hi  kh  rn  hi-  irispriivl  \nu-i  rb«  Uiiter 

Wlrpmtthwflf  b()Ul  Ihr  il)>l>i-i'  «ixl  Inwi-r  Innuil  •■JirtllOfCra.  t  AI  thf  IKvint  -if  lfiM-itii-«i  (k  Hrvii 
llM>(B>m<'i>'httl  |>n>jiT:Iliit;  t^t'lila  UK-rinialls.j  Tbr  fam-la  [«rs"  nHilTiüla.  ri-|ir<'»'miil  in  ihi? 
<lmwl»|t  by  fbi-  raillal  llni-«  i>r  -vliaillntf,  nitin  frviin  Ibr  ivinvi-x  twircTir  nf  bnUi  tnriuti  i-nrti- 
liigr«.  and  fM>>ii  ibi-  )>nf|vlinil  liRHiiictil«  ti>  (Ik-  mmvln  "t  Ibr  iirMt.  nn-l  Ii-itrihi-r  miib  ibrm* 

IwrtH  dnwii  in  Ihriirb«  iii  firui  Tb«-tJinutl  t-anlliuciiiabil  lb«-  fau-taiin-  b-r»- Mijipuwil  to 
IP  imiiKiMr^nt.  IlrtiM-.  In  Ihi-  ti-rrnvr  liwrt-  ■■nn  Iip  lufn  tli<>  M^ilif'iiilikn  (rlanUn.  uliifb.  In 
I'vmniiiiaiui'  "fth  tb*  varyiint  hrf*<lth  nl  tin-  taniiii.  i11ininl*li  In  h>'[nb(  Trimi  Hir  (.viilfr  o( 
Ihi-  l«lli-r  1(1  its  iwu  t'Oils,  Morw'viT.  In  rl»-  iivja-r  Uil  Ibn-i'  nciiiotiH  ebiu<I<-  n"f.  Flu;.  ir*\  ur 
arv  rlHiblr  Alone  thif-  uppor  br>ri1<'r  nf  ihf  Inmu«.  Kiill  bkirbiT  up  n  i-irrn-il  Him-  kbi-ivs  thv 
Riliintiim  "t  till-  fomiK  O'lijiiiii-ltrn-.  I.~li>n  IN'  fornix,  T-K|in'inlly  in  its  luonl  Imlf.  Iii-  Ibif 
■ritiouA  iiliuulii  "t  KraiiNP,  nbil'-  in  tlir  U'ltiptiral  Imlf  uf  Ib*-  tan-ii«  an-  fouriiE  Inimb-ii  Fliiiilitr 
in  i-hiiriii-tiT.  but  nvirr  iVnwIy  fini-kril.  ri-priiH-tillri^'  lb.-  ijifrrinr  lorhrj'timl  i;lfti>it  Till* 
B4lJ>>[D»  tbi'  rxcr^-tity  iliicii  i<r  Th>-  «uivrtikr  lachrymal  Kltrirl.  wboa(>  amcrlof  Nmlpr v^tiH-« 
biiuidirbt  JuKt  bi-liiw  llie  umiT  itiarKin  "t  thi-  orbit.  M  the  inner  and  lunvr  umrKiii  »f  titr 
urbil  the  Ti-itK'  bu  tx^-n  rtitoi'IiHl  avrar  in  iiUi>w  (ht-  Ifu-bi^iiinl  iiaM<4>ir>-s-  Thi-  iDcbr^ma] 
■BI-  ll>->i  l>^ltlii<l  IliP  Inlprtial  |uUt<rbr«I  Itjditiifiil  if»  ri|.-»  ituV*  ft  llttir  nt«-v,-  tbi-  Ull*-f  1  be 
liiiL'  Ibal  I»  ilipilrKwiiiK  niua  flralrht  uumtnl  rrmti  ibi.-  m\*-X  ri!  tb«-  bi<-brjriia1  «■?  to  Ibe 
h<ir(7J^ntJil  KutiiiT  14  Ihr  nltiirr  Im-IWi»«!»  IIu-  frrinial  priH-p*«  nf  thr  Hiinprior  maxilla  aiiil  Ibe 
ÜM'brynml  iM-ne,  n^n  irhiob  ttvci  bot»n>  Iht»  Ini'hrriiml  utr  i*»t«  if.  Flu.  161.  /'iiDi)  T<  Tbe 
bu'brvnial  >a<-.  nT'cr  und^nrtiitiff  a  aliebt  L-<(iii><ri-.-[ii>ii.  patarv  Into  llie  inuttt  duel.  To  tbc 
iHiialib- (if  ibbiH  the  aninii!)  <if  Rlstinmre.  h.  w|giL-b  hnit  be«n  opvnetl  upuid  !■  aicn«aiblp 
u.  vies.  Z.  «uiure  b«ti»'vi>  llir  miperlor  nuuilta  aiul  Uw  malw  boee.  /;  aupTMirttltal 
fi.>raiiiea. 


ligament  enables  us  to  determine  the  position  of  the  former — a  mat- 
ter vhich  is  of  importnnco  when  opcrationit  are  Cfjncerned.  If  by 
drawing  the  lids  uutwanl  «re  put  them  on  the  stretch  and  &o  can^ 
the  palpebral  ligament  to  project,  the  lachrymal  sac  lies  behind  the 
laltL'f,  ami  in  such  a  iray  as  to  rise  just  above  it  by  its  summit  or 
fundus  (Fig.  lU). 
88 
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DISEASES  OK  THE    EYE. 


At  the  spot  whcni  t!ie  cloft  of  (.Im  Iimhrymiil  lione  merges  into  t1 
bony  canul  tlio  Jaclirvniiii  sue  jmsst«  into  the  iiiisiil  or  lachrymal  d«ci 
(ductus  lacricnaliä).  I'he  point  where  this  tranaitioii  occurs  constitutes 
llie  narrowwt  jmrt  of  the  whole  hichrymat  clmniiul  (Fig.  Hi4),  »nd  is 
therefore  piirticuhirly  liable  to  tht'  formHiion  of  pathological  contruo* 
tions  (strioturos).  From  this  point  the  luehrymal  duel  pnascs  domi- 
vrard  ami  cmj>ties  into  tho  iiu»il  foemi  helow  the  inferior  turbitmteil 
body.  In  its  downwunl  couriw  the  luclirymal  duct  deviates  a  little 
backward  and  outward  from  the  vertical,  llonci:,  the  two  lacliryniol 
channcla  diverge  as  they  go  down,  the  ladirymal  Goca  beiug  less  far 
apart  than  are  the  lower  ori^ceB  of  the  lachrymal  diicta.  We  cao 
represent  the  eonrse  of  the  lachrymal  channel  od  the  living  suhjeia  by 
placing  a  straight  sound  in  such  a  way  as  to  lie  at  ils  upper  part  up««n 
the  middle  of  the  internaJ  pjdpebral  liganicnt,  and  below  upon  the  far- 
row forniing  the  boundary  line  between  the  cheek  and  the  alac  of  the 
nose.  This  Bound  gives  precisely  the  direction  of  the  lachrymal  duct 
(Arlt).  If  we  place  a  sound  in  this  way  on  each  side  of  the  Doee,  ve 
eee  how  the  sotmds  diverge  as  they  go  down,  and  we  can  reaililv  con- 
vince ouraelvoa  that  the  degree  of  divergence  differs  in  difforoiit  indi- 
vidual». The  divergence,  in  fact,  depends  ujion  the  breadth  of  the 
root  of  the  nose  on  the  one  hand,  and  upon  the  breadth  of  the  inferiur 
nasal  orifice  on  the  other.  These  facts  are  of  importance  with  regard 
to  the  operation  of  sounding  the  lachrymal  duct,  iu  the  performance 
of  which  the  anund  must  be  ptished  along  in  the  dii-cirtion  of  the  dacL 

The  mucoHs  menibmne  of  the  lachrymal  sue  and  that  of  the  lacbrr- 
ninl  duct  formu  one  continuous  whole.  There  is,  therefore,  no  sharp 
dividing  line  between  these  two  «tmcturcs.  They  arc  mainly  distin- 
guished by  the  fact  that  the  lachrymal  sac  lies  against  bone  (the  lach- 
rymal bone)  at  one  side  only,  and  everywliere  else  is  free,  while  the 
lachrymal  duct  is  inclui4ed  on  all  sides  by  bonv  valla.  It  follows  from 
this  that,  in  engorgemeut  of  thti  lachrymal  channels  with  fluid,  it  is 
only  the  lachrymal  auo  which  is  distended  so  as  to  appear  tts  u  visible 
Bwclling  at  the  inner  angle  of  the  eye.  The  lachrymal  dnct  can  not  t» 
disteudeti;  on  the  contrftry,  it  is  the  favorite  seat  of  conptrictiona, 
which  i^rain  do  not  occur  in  the  lachrymal  gac.  The  forrantion  of 
these  conBirictionB  is  facilitated  by  the  fact  that  a  dense  plexn»  of 
wide  veins,  nuahigous  to  the  venous  plexuses  beneath  the  inncotis 
membrane  of  the  tui-binated  bodies,  is  iotorposcii  between  the  tnucotu 
membrane  of  the  laohrymal  duct  and  the  bony  wall.  The  swelling 
of  these  veins  is  ahirie  siißicieiit  to  coatroct  or  to  close  entirely  the 
lumen  of  the  duct. 

The  lachrymal  passages  are  always  tilled  with  a  small  quantitv  of 
lucbrymal  fluid.  If  air  is  found  in  tbcm,  it  is  to  he  regarded  as  a 
pathological  condition. 

The  lachrymal  stcrttton  contains  only  a  few  iwlid  coDstituents,  tbe 
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main  pan  of  wliich  ie  gojiiim  obloride  (Itenoo  "  salty  "  tears).  Id  the 
norranl  state  the  Inchrynial  ghwH  secretes  ecnrccly  any  more  liqaitl 
than  is  \mt  by  cvnporaiioii  fruui  the  Burfticc  of  the  eyebwil,  ao  that  but 
very  Bniall  quuntitiea  of  fluid  are  di?chiirged  into  the  nose.  It  in  only 
when  tbe  secretion  is  increusod,  cither  iu  consequence  of  pbyiiical 
stimulation  or  of  irritation  of  the  eye,  that  any  considerable  quantity 
of  tears  h  di^ehargod  into  the  uose,  where  its  presence  ia  manifested  by 
re[>coted  blowing  of  the  nose. 

The  moistening  of  tbe  eyeball  is  not  duo  to  tbe  lachrymal  glands 
ulono.  The  ftoeretion  of  the  conjunctiva  it«elf,  and  also  of  ita  mucous 
glands^  purticiputes  iu  the  perfornmnco  of  this  act.  licncc  it  follows 
timtercn  after  removal  or  degeneration  of  the  lachrymal  ghud  the  eye 
does  not  become  dry. 

In  the  conduction  of  teiirn  into  the  nose  there  are  two  factors  to  be 
considered  :  the  entrance  of  the  tears  into  tbe  lachrymal  sac,  and  their 
transmiaeion  frotn  the  latter  to  tbe  iio»e. 

(n)  The  oouveyauooof  tear*  through  ilie  piincta  into  the  lachrymal 
sao  is  effected  by  the  act  of  winking.  This  tJikes  place  in  such  a  way 
that  the  palju-hnil  fissnrc  is  dosed  by  a  movement  beginning  at  the 
outer  and  extending  to  the  inner  angle  of  tbe  eye.  In  this  way  the 
tears  are  collocted  from  the  snrface  of  the  eyeball  and  forced  toward 
the  ioDcr  angle  of  the  eye,  since  they  can  not  flow  off  over  the  border 
of  the  lids  owing  to  the  way  in  which  the  latter  ia  lubricated  with  fatly 
matter.  They  accumulate  in  the  horseshoe- shaped  notch  in  the  inner 
angle  of  the  eye,  and  form  ibe  lucua  lacrimalis  into  which  tbe  puncta 
dip.  If  tbiTo  is  a  perfect  and  water-tight  closure  of  the  lids,  tlic  pres- 
sure exerted  by  the  latter  at  length  forces  the  tears  int-o  the  puncta. 
The  passage  of  the  tears  into  the  laclirymul  sue  is  fucilitalt-d  by  the 
pnssive  dilatatiim  of  the  latter  that  occurs  as  the  lid  is  closing  ;  fur  the 
fibers  of  thepitlpeltral  portion  of  tbe  orbicularis  arise  in  part  from  the 
internal  palpebral  liganient,and  hence,  in  contmciiug  as  they  do  dur- 
ing tbe  chistircof  the  lids,  draw  the  ligament  away  from  the  lachrymal 
bone.  The  anterior  wall  of  the  lachrymal  sac  being  connected  with 
the  palpebral  ligament,  is  drawn  up  at  the  same  time  with  It,  aothat 
the  liU'brymal  sac  is  dilated  nnd  the  contcDt-H  uf  the  canaliculi  are,  80 
to  speak,  sucked  into  the  stic. 

(A)  The  conveyance  of  the  tears  from  the  lachrymal  sac  into  the 
nose  is  due  partly  to  the  constant  entrance  of  fresh  cliarges  of  tears 
from  the  canalicnli  and  partly  to  the  weight  of  tbe  flntd  ;  but  the  chief 
part  in  the  process  is  performed  by  tbe  elasticity  of  the  lachrymal  sac. 
In  virtue  of  this  elasticity  the  sac  when  distended  by  the  tears  ti>nds  to 
contract  again  and  thui«  expels  tbe  tears,  iience,  in  those  pathological 
cases  in  which  tbe  lachrymal  sac  has  lost  its  elasticity  (atony  of  the  sac) 
we  observe  that  the  conduction  of  tears  downward  is  arrested,  even 
thongb  the  noeal  duct  is  completely  pervious. 


DISEASßi  OK  THE    EVa 

The  miimns  mpmbra.m>  of  the  cnnftlk-uli  is  line»!  «ilh  InmtnatcHl  pATcmul 
epithelium,  thM  of  the  Uc-brrraal  sac  ami  iiumI  duct  with  &  »iut^l»  larer  of  crli» 
dricsl  «pithi^liuiu.  Auiriuu»  nucuu«  glnnde  are  trequeiiltf  foiintl  tn  lli«  Iftttor, 
Thft  imipouH  membmiic  at  iliffirent  s|iot8  pntjwt»  in  Ihi-  funii  of  folds  into  tb* 
lamen  of  the  Inohrynifil  pAs»i^(-§ — a  phenomenon  whiih  hw  bucii  dcscribcil  vt 
foriuitlum  of-ralves.  The  laigi-st  of  thf*e  loIiU  i»  na^ncrV  v«Ivr,  st  the  lover  ori- 
Bce  of  Lhi>  xia^\  ilix'L  This,  however,  is  not  a  Iriif*  valvo,  any  mnre  ttian  are  tlir 
others — that  is,  not  a  vaUc  which  cmild  dose  up  the  Inmcii  of  Iho  Imrlinrnuil  ohan- 
nel.  Oiilhecuntrarj-,  il  itiKJniplyafuliI  produff^L  by  the in^at obliquity  «itti  whiHi 
Ibe  nasal  duct  paiwcs  through  the  muouiis  membrane  uf  the  hasaI  fossa.  Like  iIm 
other  roUH  uf  iitucuiid  iiiuinbi-une  in  the  latrlirjimal  {uusages,  it  is  not  of  conBiant 
ocriirrenoe. 

Dttplicatlon  of  the  piincta  and  canaliculi,  and  also  their  Blmcncc,  bar«  bm 
reconleti  QAcoii;,'«iiilal  aiiomnliL>a, 

Differc Ht  ihwrii^-t  hiivc  In'cn  pdt  fori  h  to  nocnunt  for  the  (raiiatn ia»i(io  of  teai* 
into  the  i]o»&  It  i»  vcrtAin  Ihnt  fit-rfect  crlnHurd  of  Itie  UJa  foniiit  ati  iiulii^iiensablr 
conilitiiin  fur  the  conduihun  of  Ipare.  If  thi«  rlosurL-  is  inlerfered  with — e.  g-,  bj 
pAi'altsis  of  \he  orl)irii[aris,  nnrrowing  of  the  lids,  nftehinfir  of  the  bonlnrof  tht 
■ill,  ete.— «piphora  at  oncu  umke)<  its  appeuratii-o.  The  iiass»^  of  loarft  into  iht 
Imhrrinnl  wm"  1-fAf*  phico  ('V«'n  when  the  rr-st  of  tht-  way  lo  Ihc  nose  is  cm  oS  bj 
■  he  obliteration  of  the  na»td  duct.  lleiK-c-  il  follow»  (bat  the  l?ar«  are  not  sacked 
into  IJie  lat-'hrytnal  sm:  Ihmii^h  tbo  r»^n.'[j«ctiriii  of  the  air  i»  tbe  noae  ilurinf^  iarpin- 
tion  (aspiration  theory  of  E.  ii  Wtbcr  and  Uiisncrr.) 

I.   ßLEMNOUKQfEA    OP  THK    LaCIIKYUAL  SaO. 

lis.  Symptoms. — The  patientpomea  with  the  romphiint  of  the 
running  over  (*'pi]>honi*).  On  ciircfiil  iiisjwction  wo  notice  that  Uli 
skill  in  tlic>  rt'puti  of  the  liichrvtnul  sue  protrudes  so  as  to  AppcMir  fuller 
than  i>a  the  other  m\o.  Tliisswelling — tumor  lafrimalia — is  cniised  br 
the  lachrytiirtl  eac  being  distenflt^d  by  the  exeessive  BeL-timulation  of  its 
coulcut^.  When  pieitsure  is  lutuie  iipoD  tb«  tumor  tbe  contents  at« 
evactiatod  oxterniLlly  through  tlie  puncts,  and  appear,  in  recnrnt  ca»e^ 
under  the  form  nf  a  purulent^  in  older  c&sos  as  a  inuttous  or  even  limrid 
hquid.  •S'linetinieH,  whwn  prcBHiirp  is  miidf  tijinn  tiic  laelirvniHl  gac,  the 
contents  are  forced  not  through  the  puucta  but  don-nward  throu;;h  the 
noae.  This  is  the  caso  when,  a»  exoei)tioniilIy  hapjwns,  the  xiitHal  duct 
is  fwely  pervious.  Assuetttti'd  with  tlieae  syinptoniu,  which  art»  an  eri- 
dcnce  of  clixtcntiou  of  the  lachrymal  sac  and  of  «bnommliiy  in  its  8ecre> 
tion,  there  is  uaually  a  contraction  (stricture)  nf  the  naflal  dnct.  The 
proof  of  thia  is  prodiic«!  when  wo  attempt  tn  ex]>hirp  the  duct  wi(h  a 
Bowman's  sound,  in  doing  wlikdi  we  come  upon  a  spot  where  the  duct 
\a  contracted  or  even  allogt-tlier  obliterated. 

Etiology. — The  immediate  cau«o  of  a  blennorrhcea  of  the  Inchrrmnl 
sac  is  a  stricture  of  the  nasal  dnct.  Such  a  conetriction  may  be  pro- 
duced, for  example,  hy  a  swelling  of  the  mucous  menibraiie  of  the  nual 
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•  Frniii  /iri*«'p.«r3ai.  lo  ru?h  upon.    Wc  ftUo  soy  tllacrimatio  or  stiilicidi\ 
(from  atiila,  dmyt,  aud  eadtn,  Iv  (all). 
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dact.  The  tea»  can  then  no  longer  be  fully  (H»chargcd  iuto  the  nose. 
Hut  08  new  tear«  are  constantly  hting  forced,  by  the  act  of  winking, 
into  the  lachrymal  gac,  the  hitter  becomes  more  and  moi-e  Slled  up  and 
disteiidt'd.  The  lactirytnal  tlnid  that  thus  accuuiiilnlf8  in  the  sac  soon 
decompoees.  The  tear»,  in  fact,  cany  with  then»  from  the  eurfaco  of 
the  eyohall  a  quantity  of  germs^  which  find  the  best  conditions  for  their 
development  within  the  luelirynnil  mv  in  the  llnid  which  remains  fltag- 
imnt  tht^re,  and  which  is  kepi  ttt  the  temperature  of  the  body.  As  a 
nuittor  of  fact,  the  contents  of  the  1achr}'nial  «uc  in  blennorrhea  of  the 
hitter  are  »een  under  the  iiiicrriKC{i|H!  to  »wurni  with  micro-urguuiems  of 
all  kinds.  The  decomposed  Qtiid  acts  as  au  irritant  upon  the  mucous 
membrane  of  (he  site,  which  undergoes  inflammation  and  throws  out  a 
pyoid  si'cri'tion  wtiich  mixfs  with  tUv  tears  that  ebtgiiatc  in  the  sac.  Thu 
contents  of  the  sac  thus  grow  constiintly  more  turbid  and  ultimately  re- 
semble pu«.  BK>nnorrhtPa  of  the  lachrymal  mc  is  heuc*  nothing  but 
u  i-atarrliul  iiillnniiiiuliuii  <if  ihe  itiiiCMiiii  uiembrane  of  the  sac  The 
name  blcnDorrha?a  i^  corn-ct  only  in  so  far  as  its  dignities  purulent  dis- 
charges in  general ;  aud  it  would  be  a  tnistake  to  think  in  this  connec- 
tion of  a  sjteciflc  iiitluninmtion  of  the  mucous  nienibmne  of  the  lachry- 
mal sac  analogous  to  blennorrhira  of  the  urethra  or  of  the  conjunctiva. 
This  is  proved  by  the  fact  that  we  cuu  evacuate  the  purulent  secretion 
of  the  lachrymal  sac  ns  often  as  we  choose  by  pressing  upon  it,  without 
any  hlennorrhu'u  of  the  conjunctiva  ever  developing  ill  coii8equ«noe. 
The  secretion  of  the  blennorrlia>al  lachrymal  i»c,  therefore,  poffienes  no 
specific  poiäonouB  property;  it  is  only  vindent  in  the  seuBe  that  all 
purulent  or  decomposed  fluids  are — i-  e..in  contain  tug  pus  cocci  in  great 
numbers.  Owing  t«  this  virulence,  infection  of  ulcers  of  the  cornea 
reailily  occtirs  in  blennorrhu«  of  the  lachrymal  sac,  so  that  an  ulous 
Ber|>eiL8  develops. 

The  constriction  of  the  nasal  duct  that,  as  has  been  »iid,  forms  the 
sUirlitig  point  for  blennorrhce«  of  the  lachrymal  sac,  develops,  as  a  rule, 
in  constMpieucc of  affections  in  the  nasal  cavity.  Such  affections  are: 
1.  Inflammation  of  the  na»ai  tnncoii*  vtembrnne.  Under  this  head  be- 
longs corrzA  in  ila  various  forme,  whetheraontenr  chronic,  and  whether 
a  simple  catarrhal  trouble.orone  of  scrofulons  or  syphilitic  origin.  In 
these  cases  a  swoliing  of  the  mncous  membrane  of  the  now  exist«, 
which,  owing  U>  the  presence  of  tiie  suhmueoun  cavernous  lissne,  may 
very  readily  reach  quite  a  high  degree,  so  tliat  the  nasal  cavity  is  ren- 
dered impermeable  by  it  The  swelling  extends  by  continuity  to  the 
mncous  membrane  of  the  nasal  dnct,  being  particularly  due  to  the  en- 
gorgement of  the  numerous  veins  lying  beneath  the  latter,  an  engorge- 
ment which  of  itself  is  sufficient  to  close  the  lumen  of  the  nasal  duct. 
In  the  ordinary  form  of  oziena  (rhinitis  atrophicans)  there  is  no  swell- 
ing, bnta  cicatricial  contracllon  of  the  n;)<qd  nmrouH  mend>rane.  which 
may  b«  continued  from  the  inferior  uritice  of  the  nuaal  duct  into  the 
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latter  and  may  thus  lead  to  its  constriction.  2.  Clc^s,  such  aa  tfatite' 
which  are  apt  to  be  associated  with  the  acrofuloud  and  speciQo  iui 
mattons  of  the  nasal  muoous  membrane,  and  also  lupous  ulcers.  Aa 
the  ulcere  heal,  cicatricial  constriction  or  even  obliterntion  of  tho  Dual 
dnct  lake^  place.  This  is  the  more  t«  l>e  ap}>rchcndcd  if  the  subjacent 
bones  are  also  implicated.  3.  Tumorit.  Theso  may  conceni  tho  lower 
orifice  of  the  niiHal  duct,  and  thus  cause  stoppiigo  of  the  fiow  of  tetii& 
The  most  frequent  tumors  of  this  kind  are  polypi. 

Course. — IJIennorrhum  of  the  lacliryTnul  sa«;  is  an  eminently  chronic 
disease,  the  course  of  which  is  counted  by  years.  A  spontJineous  cure 
may  indeed  occur  if,  aa  the  swelling  of  the  mucous  membrane  of  the 
nasal  duct  abates,  the  lumen  of  the  duct  becomes  free  once  more,  and 
at  the  same  time  the  catarrhal  inflammatiori  of  the  lachrymal  sac  sub- 
sides. Tliis,  howpver,  occurs  but  rarely.  The  rule  is  that  without  arti- 
ficiul  aid  no  cure  takes  placre,  but  the  following  coarse  of  events  engues : 
The  secretion  that  At  Urst  wii^  purulent  becomes  after  some  time  mu- 
cous and  viscid;  at  length,  in  cunBOfjueiico  of  atrophy  of  the  mucous 
membrane,  its  secretion  censes  altngethcr.  Then  the  diBteDd(jd  lachry- 
mal sac  contains  simply  a  clear  liquid — namely,  the  tears  which  have 
accumulated  in  it.  But  the  epiphora  neverihelesa  keeps  on,  because 
the  constriction  of  the  nasal  duct  prevents  ihe  condiictiou  of  the  teafs 
into  the  nose. 

As  a  result  of  the  constant  distention  of  the  lachrymal  snc  by  fluid, 
its  walla  at  length  lose  their  elasticity.  When  this  condition,  called 
atonia  sacci  hicrimahx.  has  set  in,  the  tears  are  no  lonjjer  c«rrit?d  down 
into  the  nose,  even  if  the  nnsal  duct  again  becomes  perfectly  pervious. 
The  distention  of  tho  luchrymnl  sac  may  keep  on  increasing  more  and 
more,  so  that  it  ]}reseuUa  fluctuating  tumor  of  tho  size  of  a  walnut  and 
over.  This  eiihnr  projects  far  forward,  or  often  it  extends  deep  tuio 
the  orbif,  so  ihat  tlie  eyeball  is  displticcd  by  it  (exophthalmas).  It  » 
filled  with  a  clear,  watery  fluid,  hence  the  name  hydrops  sticvi  lacH- 
maii'g. 

Kleniiorrhica  of  tho  lachrymal  snc  chieflv  causes  trouble  tliroueli 
the  epiphora,  which  eompeia  the  patient  to  dry  his  eye  fre(|uentl_y.     The 
epiphora  increases  in  cold  weather,  and  in  wind,  smoke,  etc.     If  it 
lasts  a  long  üme  it  leads  to  chronic  catHrrh  of  the  conjunctiva  and  to 
blei>luiritis   ulceroeia.     If  these  two  conditions  are  found   in   oue  eve 
alone,  they  must  always  eiciie  the  8us{)icion  of  there  beinjOf  a  lusion  of 
the  lachrymal  sac.     In  the  tiubser|iient  course  of  thi;  diwnse  the  moist- 
ening of  tho  lower  Hd  by  the  tears  leads  to  cezema  of  tlie  lid,  contrac* 
tion  of  the  skin  covering  it,  and  ultimately  to  ectropion.     Ily   these 
conditions,  again,  the  epiphora  itself  is  increased.     In  the  pr<«senco  of 
blonuorrhtna  of  the  lachrymal  sac,  ulcers  of  the  cornea  may  develop 
from  erosions  of  the  latter,  and  opeiiitiun  wuuuds  also  may  readily  be- 
come infecteU. 
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119,  TVeatment.— This  mußt  fi ret  of  all  have  regard  to  ilio  nnsal 
diseu^'  which  Iks  ul  the  root  of  the  troiibie,  and,  if  this  Mill  exisU, 
Duist  apply  suitable  meaEurea  for  ita  relief.  Ah  regards  the  lachi^mal 
s&c  il*elf,  the  pfttieiit  is  to  be  told  to  eraciiate  it  very  frequently  by 
pressing  ivilh  the  tmger  upon  the  inner  unglu  of  the  ere.  In  this  way 
the  accumiilstion  of  the  iterretion  and  the  consequent  decomposition 
of  the  latter,  together  with  tlie  dilatation  of  the  lachrymal  sac,  are 
combated.  In  uddition  it  is  Hdrisublo  to  cleani^c  the  hirhrynial  sac  by 
syringing.  We  («elect  fur  this  jnirjiose  disinfectant  eolutioiis  (1-4,000 
sublimate  Holutiou,  ibree-per>ccnt  solution  of  boric  acid),  which  can 
afterward  be  replaced  by  asftringent  solutions.  The  liquid  jr  injeeted 
through  the  CHnnliouliis  Uy  nicini»  iif  h  syringe  having  u  slender  but 
not  sharp-pointed  Ainnulu  (AnelV  Dvringe). 

The  main  burden  of  treatment  lie»  in  the  removal  of  the  stricture 
of  the  naaal  duct^  by  graduul  dÜHt^ition  with  sonnds  aecording  to  How- 
man's  method.  Aa  a  prelitiiiniii-y  to  the  treatment  by  sound»,  flitting 
of  the  ififtrwr  tajuilicultis  is  performed.  To  do  this,  the  inferior 
canaliculus  is  first  dilated  with  the  conical  sound,  the  pointtKl  t'Xireinity 
uf  whiofa  is  introduced  into  the  inferior  punetum,  and  then  pushed  on 
in  the  canaliculus  until  it  etribes  ngüinrit  the  inner  wall  of  the  lachry* 
mal  sac  (lachrymal  bone).  Aft»r  withdrawing  the  sound  we  introduce 
a  Weber's  knife  into  the  dilated  canalioiilus,  in  such  a  wuy  that  the 
eilge  of  the  kuife  looks  np  and  a  little  Iwekward.  By  rnpidly  misiiig 
the  knife,  the  probe-pointed  extremity  of  which  rebts  in  the  lachryroul 
sac,  the  canuIiL-tilns  is  slit  open,  and  is  thns  converted  into  an  o\tOM 
groove,  looking  upward  and  a  little  backward.  The  object  of  alitling 
the  canaliculus,  aa  a  preliminary  to  the  operation  of  sounding,  is  to 
fucilitat«  the  introduction  of  the  sounds  into  the  lachrymal  eac. 

For  sounding  the  nasal  duct  we  n)iilie  \x^v  \tl  Hownmn's  sounds, 
which  arc  kept  on  baud  in  rlilTcrcnt  ^izes,  numbered  from  one  to  six. 
The  sound  is  firat  introduced  through  the  inferior  canalicnlns,  after 
this  has  been  sHt  open,  and  is  |iasKi-d  in  until  it  strikes  against  the 
inner  wall  of  the  lachrymal  sac;  the  sound  taking  the  diret-tion  of  Die 
canaliculus— that  is,  extending  from  the  outer  side  and  below  iti  u  di- 
rection upward  and  inward.  Then  we  lilt  the  sound — that  is,  we  direct 
it  »o  a»  to  be  about  perpendicular  by  lifting  its  free  extremity  until  ila 
point,  which  is  in  tne  lachrymal  sac.  poinu  to  the  furniw  lietween  the 
nla  of  the  nuse  and  the  cheek,  Ibis  giving  the  position  of  the  inferior 
oririco  of  the  nasal  duct.  The  sound,  U>ing  thus  placed  in  an  upright 
position,  is  now  alowly  and  cantioiisly  ]mslied  downward  nntil  it  rests 
uffon  the  rioor  of  the  nasal  fogwi.  In  eo  doing  we  necessarily  jias«  the 
contrnctci]  spot,  the  favuritii  seat  of  which  is  either  the  point  whrre 
the  lachrymal  »ac  enters  the  nasal  duct,  or  blie  inferior  extremity  of  the 
latt<^r — the  former  spot,  becouso  it  is  normally  the  narrowest  point  in 
Ü1U  Ucliryuiul  passages;  the  latter,  because  it  U  affected  sooner  than  is 


L 


568 


DISEASES  OF  THE   EYE. 


the  rest  of  tlie  larhryrniil  tract  by  diseases  o(  the  nasal  mncom  miK^ 
bnine.  We  begin  with  Hie  gloiulerest  iwiiods-  If  ve  can  not  pma  tl» 
contracted  spot  with  one  of  thrae,  we  mast  uot  pnsli  the  sound  forctbh 
forward,  but  must  keep  trying  again  and  again  on  succeeding  day»  tu 
introdace  the  tiouud,  until  at  Icugtli  wc  sueueed  in  carrying  it  doa^ 
into  tlie  noee.  The  sound  after  its  introduction  ta  allowed  to  remain 
for  about  a  quarter  of  an  hour.  We  repeat  the  iounding  evcrjr  day,  nr 
every  other  day,  gradually  parsing  to  larger  and  larger  sounda,  nnul  ii 
length  the  nasal  duct  ia  reudily  pervious  and  the  epiphora  baa  cea-^-l 
Even  thon  the  sounding  shoald  not  be  at  once  discontinued,  as  in  ttu; 
case  tlw  BpoU  which  had  been  dilated  woold  soon  cloee-  up  again,  owiog 
to  renewed  contraction  of  the  cicatrices.  I'he  Bounding  must  tbvrr- 
fure  be  repeated  again  and  again  at  longer  inten^ls  (of  a  wtn;k  to  i 
month). 

The  duration  and  the  success  of  the  treatment  with'eonnds  depend 
apon  the  nature  of  the  contraction.  The  most  favorable  caaea  are 
those  in  which  the  contraction  is  caused  by  simple  inflammatory  swrU> 
ingof  the  muivms  membrane;  those  in  which  cicatricial  sLricturej  arr 
present  are  less  farorable,  and  the  least  favorable  aro  those  in  which 
the  nasal  duct  is  completely  obliterated  at  some  spot.  Cases  of  the 
latter  kind  do  not,  for  lht>  mu^t  part,  admit  of  a  permanent  care.  Even 
in  the  Dtost  favorable  cases  the  duration  of  the  treatment  amounts  to 
from  four  to  six  weeks,  and  it  usaally  requires  8e\'eral  months.  If 
strictures  due  to  cicatrices  are  present,  recurrences  may  set  in,  owing  to 
renewed  eontniciiou  of  the  elcatriciid  tissue ;  and,  iu  fact,  this  un- 
fortunately occurs  so  often  that  permanent  cures  form  the  exception. 

Those  caacB  which  can  not  be  cured  by  treatment  vith  sounds  re- 
quire, it  thoy  give  riso  to  considerable  anuoyuuce,  the  destruction  0/ 
th«  lachrymal  sac.  This  can  be  accomplished  cither  by  extirpation  oc 
by  obliteration.  In  either  case  the  operation  is  begun  by  opening  thi 
Utchrymal  sac  through  an  incit>ion  from  in  front.  This  is  perfoniird 
according  to  Petit's  method,  for  the  performance  of  which  Arlt  hu 
given  the  fnllowing  guides.  By  drawing  the  lids  to  the  outer  side  the 
interual  palpebral  ligament  is  put  on  the  stretch,  so  that  it  is  weo 
through  the  skin  of  the  inner  angle  of  the  eye  as  a  prominent  projec- 
tion. The  jjoint  of  a  Klmrp  sealpel  is  introduced  exactly  beneath,  ih« 
center  of  the  ligament.  The  back  of  the  knife  looks  upwnrd  mid  thr 
knife  itself  is  held  so  that  it^  handle  passes  through  the  middle  point 
of  an  imaginary  lino  drawn  from  the  apex  of  the  noee  to  iho  oatff 
margin  of  the  orbit.  The  knife  held  in  this  direction  is  thrust  verti- 
cally in,  thus  penetrating  throngh  the  skin  and  the  anterior  vrall  »f  tli« 
lachrymal  sac.  As  soon  as  we  feel  ;the  point  of  the  knife  strikiui; 
against  tlie  posterior  wall  of  the  lachrymal  sac  (lachrymal  bono)  we  no 
longer  push  it  forward,  bnt  depress  its  point  by  raising  the  handle  as 
high  as  the  forehead.     If   now  tlie  knife  is  pushed  forwanl,  its  iwiat 
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pntcrs  tho  tipppr  part  of  tlie  iniwil  »luct.  tlu-  wimiiil  in  the  interior  wall 
of  the  luchryiiiiil  siiic  being  at  the  tuiiiio  time  (•nliirgt-iL  After  with- 
drawing the  knife  we  enlarge  the  wound  upwHrd  and  downward,  bo  oa 
to  have  a  view  of  the  mucous  iiiombraue  of  the  Uchrvinul  sac  through- 
nut  it»  whole  extcut. 

After  we  have  completed  the  opening  of  the  laclirynml  sac  we  pro- 
ci*i>d  to  destroy  it.  If  we  intend  to  perform  thi«  b_v  artirpatian,  the 
mucous  memhraHO  of  the  sac,  which  now  liea  expost^d,  is  dissected  out 
through  ita  entire  extent.  If  we  should  not  succeed  in  doing  thiä 
completely  on  account  of  the  great  friability  of  tho  mucous  nivmbrune, 
we  can  scrapo  out  the  romaindcr  with  a  sharp  spoon.  After  this  we 
sew  up  the  external  wound,  and  secure  the  apposition  of  the  wulli;  of 
the  cavity  by  meiiDö  of  a  pressure  bandage.  If  wi*  wisli  to  [»iTfurm 
obUteraiion  of  the  lachrymal  luic,  we  either  introduce  a  euiixtic  (the 
best  one  being  the  Vietiua  paste,  wbivh  is  molded  into  a  little  bull 
with  the  bid  of  some  tlour  und  water)  into  the  carity  of  tho  lachrymal 
MC  aftor  it  has  been  laid  o[)eu,  or  we  destroy  the  mucous  mcmbrano 
with  the  actual  f-autury.  Tlie  external  woniul  in  that  caseshotdd  not  be 
closed  up,  ta  the  escliarotic  mucous  membrane  has  to  be  cast  off,  after 
which  the  cavity  gradually  clo^tes  by  the  formation  of  granulations. 

Uoth  extirpation  and  obliteration  of  the  Iiiehrymal  »ir  lend  to  the 
ume  result  The  fonner  is  more  diSlcult  of  pec  form  a  net',  but  gives  a 
shorter  period  of  treatment;  if  healing  takes  place  by  first  intention, 
the  cure  is  completed  in  a  few  days.  After  the  oiwralion  for  oblitera- 
tion of  the  lachrymal  fac  it  takes  several  weeks  for  the  wound  cavity 
ti.1  be<:omo  completely  (rloanl.  In  both  methods  it  is  absolutely  nece»- 
sary  that  all  tho  macous  membrane  be  either  remove<l  or  destroyed,  for, 
if  a  residue  of  the  mucous  membrane  has  been  left,  the  secretion  con- 
tinues and  a  liAtiitnuri  openitig  remains. 

Destruction  of  the  hirhrymal  sac  ts  suitable  in  those  eases  in 
which  the  treatment  by  soaitde  a  likely  to  be  without  result.  This  Ja 
the  case  where  there  are  verr  extensive  cicatricial  contractions  or  com- 
plete obliteration  of  the  nnütal  duct.  It  is  ntill  more  advanlHgeims  if 
Iboro  are  at  the  same  time  demonstrable  cliunires  in  the  bone,  shown 
either  by  our  coming  upon  bared  and  roughened  bone  in  the  act  of 
sounding,  or  by  there  being  an  externally  visible  implication  of  the 
bone  manifested  by  a  sinking  in  of  tlie  nciae  (in  ronscfjueiice  of  syphi- 
lis). Furthermore,  case«  of  atony  and  dropsy  of  the  lachrymal  sac, 
and  also  tliose  ra.sc$  in  wliicb  external  circu  niütances  render  a  protracted 
treatment  by  sounds  impracticable  for  the  |>atient,  arc  suitable  ones  in 
which  to  perform  destruction  of  the  sac. 

While  the  treatment  by  sounds  in  favorable  cases  restores  the  nor- 
mal conduction  of  tho  tears,  tho  |>oii^ibility  of  this  restoration  is  for- 
ever prevented  by  tlie  openilion  for  destruction  of  the  lachrymal  sac. 
Hence  a  condition  of  epiphora  always  remains,  which,  however,  reaches 
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a  tTOiibl(*snmc  dogrco  only  wliön,  in  oonseqiionce  of  irritation  cf  tlif 
caiijiiiiotivu,  thtfro  10  un  oxcessivo  secrotion  of  tears.  As  a  t'oinjx.'tisatiDg 
circumstance  the  patients  are  relieved  of  the  presence  of  a  coastuiü; 
£Lippuriiti[)j^  cavity  which  contiuDally  exposes  them  to  the  danger  of 
getüiLg  au  uleiis  Serbiens  of  the  coriicn,  itnd  uliich  niso  usually  ffivBS 
rise  from  timo  to  time  tu  acute  phlegnious  (dacryocystitis). 


II.  Dacktocystitis. 

120.  Symptoms. — In  an  individual  whosufTers  from  falennorrbcsaof 
the  iacljr^niul  sac,  a  violent  inflammation  may  suddenly  develop  in  the 
regii^n  of  the  a&c.  The  skin  in  its  riciujty  is  then  reddened  and  greatly 
swollen  ;  the  swelling  also  extends  to  the  lids,  and  even  to  the  conjunc- 
tiva, in  which  there  is  cliemosiB.  The  inflamnmtioti  is  accompanied  br 
fever  and  violent  pain,  so  tlial  tlie  patient  in  deprived  of  sleep  for 
several  nights.  After  some  daj's  the  skin  at  the  apex  of  the  swelling 
takes  on  a  yellowish  ilisfoloration,»iiil  linally  heonmes  perforated,  when 
quite  a  large  qitaiiLity  of  jiiis  is  eviicuatud.  T'jioii  thi»  tlie  pain  abates 
and  soon  cense»  altogether,  and  the  swelling  also  rapidly  gnoe  down. 
Later  ou  there  id  dir^chartrcd  from  the  perforation  a  fluid  which  at  fint 
is  purulent,  afU^rwurd  iiiiiooii!«,  and  at  length  perfeetly  clear  like  water. 
ritiniately  nothing  but  the  tears  which  arc  forcetl  into  the  larhrTmal 
sac  run  tnit  again  tlirough  the  perforaliun,  which  lutter  la  hence  called 
a  lachrymal  fistula. 

As  long  as  the  lachrymal  Hstiiln  remains  open  the  patient  is  «afe 
from  any  new  »tuck  of  iiillaniiuatiuii.  Uut  if  tin;  fiittula  rloscs  np  and 
the  tears  agaiu  accumulate  in  the  lachrynml  »ac,  a  rec-urreuoe  of  the 
dacryocystitis  may  ensue. 

Ducryocystititi  contniKtM  in  a  purulent  inflammafion  of  the  connect* 
ive  tissue  stirrouinliiig  the  hielirynm)  sac.  This  iritlaniiuution  loAda  to 
purulent  dimntegraiion  of  the  submucous  tissue  with  the  forination  of 
an  abscess  which  ruptures  externally.  Dacryocystitis  is  accordinglr  a 
phli'gnion.  Blennorrhcea  of  the  lachrymal  wie,  011  the  cnntrarT,  is  a 
catarrhal  indammution  of  the  juueoiis  membrane  itei-lf«  in  which  the 
purulent  secretion  of  the  latter  ia  deposited  upon  the  snrfaee  only. 
The  connection  between  the  two  diseases  consists  in  the  fact  that  blen- 
iiorrhuja  of  the  sac  precedes  the  development  of  the  phle^ion  sod 
gives  rise  to  it;  for  the  blenuorrhieat  sac  is  filled  with  decornposetl 
secretion,  nnd  it  only  requires  the  presence  of  a  snudi  defect  in  the  epi- 
thelial covering  of  the  mucons  membrane  of  the  sac  to  enable  the  mjcrn- 
organisms  of  the  secretion  Co  penetrate  into  the  submnooas  tissue,  where 
they  excite  suppuration  and  cause  dacryocyntitis. 

Trdatm^nt. — If  we  are  dealing  with  a  dacryocystitis  in  itt  very  in- 
ception, wc  may  try  tu  prevent  the  development  of  an  abscess.  With 
this  end  in  view,  wo  aedulously  express  the  fluid  from  the  lachrymal 
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sac,  inject  it  with  antneejttic  solutiona,  and  in  tho  intervaU  apply  a 
pressure  bandage,  wliiuh  cuustringes  it 

If  the  iotlammation  bu  pautrd  the  initial  stage,  it  is  idle  to  cniicATor 
to  prerent  tlte  formation  of  an  ubsceBB;  besides,  the  methods  of  svhng- 
ing,  eipret^sif^in,  mill  c-ompri^wiou,  given  above,  cuulü  not  be  eiuplovcd, 
on  account  of  Iho  swelling  and  pninfulness  of  the  parts.  The  only 
thing  to  do  now  iii  to  Imslen  tho  formation  of  the  absoeflB,  an  object 
which  is  beat  utijiini-d  by  the  use  of  nioist  and  warm  f^orn press*«.  As 
uoon  as  fluctuation  tnukcs  it«elf  apparent,  we  incis«  the  anterior  wall  of 
the  lachrymal  snc,  or  that  portion  of  the  skin  beneath  which  the  pres. 
ence  of  pus  I'Jin  W  niiide  otiL  A  lachrymul  tiHtuln  is  thus  artificially 
produced,  through  which  the  contenta  of  the  abacess  «nd  of  the  lachr}*- 
mal  sac  itself  are  dischargod  externally.  T\m  is  kept  open  by  the  in- 
trofiuution  of  a  strip  of  indufurm  gauze  every  day,  until  nil  inflamma- 
tory symptoms  hav<>disappeared  and  the  secMclion  that  exudes  has  lost 
its  purulent  character.  But  even  theu  we  ought  not  to  allow  the  fistula 
to  close  ai.  ouor,  fen-  we  must  recollect  that  a  bleniuirrlia>»  of  the  lach- 
rymal sac  has  preceded  tho  dacryocystitis,  and  that  consequently  there 
is  a  strictnro  present  in  the  nasal  duct.  If  the  fistula  shonld  close 
without  the  stricturo  being  relieved,  we  should  have  to  appreliend  an- 
other attack  of  dacryocyi-tilis.  Hence,  the  permeability  of  the  nuwil 
duct  must  first  bo  restored  by  treatment  with  sounds.  When  we  have 
snrceMled  in  doing  this  tho  fistula  usually  closes  of  ili^eif.  If  this 
should  not  bo  the  ease,  wc  can  effect  a  closure  of  tho  lieiula  by  either 
refreshing  and  uniting  the  edges  of  the  wound  or  by  their  cauteriza- 
tion. If  the  couditiojis  are  such  that  a  permanent  state  of  pervious- 
neas  of  the  laclirymal  channels  is  unattniimble,  wo  proceed  to  the  opcru- 
tion  of  destroying  the  lachrymal  sac. 

It  is  «ttrcfiioW  mrp  Tor  the  larhrymal  t^and  to  he  the  wn(  of  [ÜHrnse.  Amoiif; 
such  dtsfwea  lieloni^ :  I.  Inflainuiatkin  [i)ucrio-«<lviiiti»}.  Tlii«  iii«y  f^  on  to  rvsci- 
liilioii ;  in  Dlbcr  cnw^,  sti|ipiirati<<ti  of  thp  glnrid  wiLh  ilisctinrgv  of  the  |iui<  rxtei^ 
nullr  hns  txvn  oltwrr»«!,  a  fl^luU  of  rlio  Uchrvmal  jcliitiil  irmniiiinx  »ricrwanl. 
Therv  Imve  «•rnj  liwn  iIcMrribed  etavs  of  bilulemi  ilncTj-o-ad^ciitis  whii-h  mii  oitliM 
an  iiL-ule  or  mon.'  freciiiently  a  chronic  t-oursp ;  «hiw  of  I  {»•»•  okaph  »crv  t'i>iii|ili(!a(nl 
with  nimiillMnpMt«  swolHnR  of  tb«  psrotld  jrlAtfli*-  S.  TubcrDiitoKbi  of  tlii^  Ucliry- 
lual  gUml.  3.  New  furiruilioDx,  inrluilint:  ii'umiiotiist»,  »ilenoniKl«,  cylindromftts, 
lyiil|)liAdciiitinii1n.  ohiontmiitn,  BTkd  sHnNnnula.  4.  Cv^Uiid  ililnlAlion  o(  one  of  tli« 
rinot«  of  thi>  fclnnd— ft  ooiiililion  which  J«  Jr^iirniiled  imdpr  Die  iibiiif  of  <)iicrfO|ie. 
!>.  AtmphT  of  thr  Ini'hrTniMl  tclan')  in  xero|>))lhiihruii  «Arlt :  wi'  pag*  122). 

Exiirpaliot*  nf  the  »»prrt'or  taehrymni  glnnd  i"  ivrfortiifd  bjr  means  of  an  In- 
ciMoii  miiil«»  in  ihi»  oiitt-r  |>Art  of  lh<-  prpTionilx  shuvr*!  ovcbpow.  (It  i»  hib«!»'  hero 
in  order  that  tlic  »rar  »IikII  he  iDviRiMe  Aflr-rviU'd.)  This  opcniUon  is  doDC  p«r- 
ti(-ulsrly  in  mxm  »t  ilop'ii^ration  nt  the  ioclirymiil  friHiid. 

The  inferior  lachryiiifll  fflftnd  i»  exlinmled  thfiiffh  Ih*  cnnjnncliva]  nw.  In 
order  to  ßnO  its  lu-ir.i,  wi*  drawr  down  the  rt-Imlar»«!  fold  »flor  everting  the  upper 
tid.  ntid  iiicif«  the  rrlniUrMil  fnlil  in  il.*«  Miier  hnlf.  The  r«-nioval  nf  the  lowvr 
gland  is  done  in  onlcr  to  put  a  stop  to  a  trouhU-somi-  epipliura  vhi-ii  otlier  remedies 
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liftTo  f»il«l :  ts.  for  example,  when  a(lct  blerinorrliaja  of  th«  lachrymal  sac  tlw  pw 
aio&bility  of  Ihe  iiiutui  duel  )iiui  Wi-ii  n-stcirFd  by  soiiiküu^,'  8a<l  iicvortliclcM  \ht 
e|)iphurH  conliiiiics,  ur  wbon  as  »  rci^iilt  of  extirpation  of  tlM  Inchrynml  9«c  driia- 
■go  of  tfac  tcikra  in  the  rcgulnr  way  htta  beromo  itupossible. 

In  tlic/^uflrfu  llierf  cnii  bv  fruqiicntly  niiulc  oul  a  rbiuif^e  cif  posilittn  n(  nr^ 
a  cliBrantcir  that  the  luwer  |iiinc-tiiiii  ia  liirnM  outwnnt  (farwartl)  instead  of  Inok- 
iiig  upward  (ererjtion  of  the  punctum).  TUis  ropre«nts  Ibe  very  ärst  sla^  of  m 
Lvlrupiun — a  stage  whiub  licar»  williiti  ilavlt  tlio  ^iirm  for  its  uvrti  devi>lopaittf 
{see  jm^  S4\).  In  Mmple  erersinn  of  Lh«  punduni,  «ilhoiit  <N:tro|>ion  proper,  ih 
e])iphora  can  be  relieved  by  slitting  the  i-uualii^ulus.  Tbc  tube  is  thus  ooovened 
into  au  open  (cruovc,  whioh  luub»  buckwnixl  und  hrnn-  di|»  tiito  the  Incus  hni- 
rooJis  anil  Lakes  up  the  Ifim.  Bowiiihii  lias  rhe  crociit  of  showinf;  that  the  ooadu«- 
lion  of  tears  is  not  injurioiuly  affected  by  tbe  slitting  of  the  Cauüliculua.  If  ttitt 
operaliuu  i»  pi-rfurnrnd  witli  NVvbcr»  knife  in  thv  way  dcH:rit>cd  abuve,  it  aRms 
only  ttu>  i^xteniid  two  thirds  of  Uie  caiiatii-ulus ;  Ihe  inner  third  of  the  ]aU«r  iit^ 
beneath  (behind)  the  caniacle,  and  remain«  iiiiopvniM].  SlllTing  of  thü  luu^it  iiitrr- 
nal  pari  wuuld  lit-  piii>»ililii  unlv  if  ihu  cnriiui'k'  w«'rc  divided  at  Uii*  satiit.-  tune  ;  aad 
if  this  were  don*^.  thr-  cut  surfari^*  that  wer«  tnnde  would  ne  pretty  broad,  and  w 
would  bo  quite  liiird  tu  praveiit  their  reunion.  Even  in  tbe  ortlluary  melboil  nf 
(lerroniiiiif;  the  (ipuratiun  of  slitting,  tlic  divided  cunaliviilus  ia  usually  found  tr< 
)uiT«  clo«fd  up  a^itin  on  tho  foltnwing  day,  ho  that  we  have  to  tntrodu(.'0  lite  I'vuK-al 
mrund  and  thus  Lear  a|iart  the  slightly  ag^inlinnted  edges  of  the  vatiiiii.  If  in  tiki» 
way  readhüsion  is  pivvonted  at  tht.- oiitsti,  line  cut  siirfat-o*  beouinc  clothed  witi 
rpllhelliiin.  »f  ihiit  n(t.irward  a<lhi>«ii^n  in  no  longer  tn  he  apprehended. 

In  both  the  jiiincta  and  cannlirtiii  ronlractinn  and  even  »Iditerntion  are  vmf 
timw  ol»crved,  the  oonseriuencc  of  which  is  ali»  epiphora.  Tho  mn«(t  treqn-^t 
vuu««  K^vinß  ri««  to  th«se  condition»  ti<  injury  of  ihß  mucous  niembrnnc  of  ibn* 
slrwturc»  dtiii  to  Bounding.  To  renmvK  (.hcni  wo  ninst  endeAVor  Xm  enter  0- 
canaliculus  with  a  cunieat  Round  and  thus  dilato  it,  or,  if  ticeessary,  «fo  must  f-U 
it  up.  Occlusion  of  Ihti  canaliculi  iijuy  nl«i  he  produced  by  f<>rei|;n  Ixxlini  or  H 
concretions.  Tin?  latter  are  of  a  gray  or  grayisli-grccn  color  and  of  friable  or  banl 
consistence,  and  prove  to  bo  con (;lonie rated  masses  connit^tinf;  of  a  futifnts.  tlw 
Strvptulhrlx  FuTStcri  (according  to  somo.  an  Aetinoniyci-ft) .♦  In  ttonic  ca»e^  »tv 
tuid  dilalati'^n  of  thf.  oanalicidi  has  been  found.  This  arimvs  from  an  oblitcn- 
tionof  thecannliciihis  at  both  estreniitii.>5  and  Iho  ficcuinulalloii  of  Onid  in  Ü* 
cavity,  so  that  the  Cube  Is  gradually  di^tendnl  till  it  fornt.<t  a  rvsi, 

BUnnorrhopn. — Kor  the  twn  rniwl  im|iorlunL  diBeases  rf  the  lachrymal  tract— 
namely,  blcnnorrhaa  of  the  iHchrymnl  sac  an<l  duryocyvl itia — ihu  esprrmon 
dacryocystitis  catarrlialis  %nd  darrycH^yMitis  phlefrninnnsa  have*  Iwen  pmncwl. 
Although  tliev  correspond  to  the  UJ'tnal  »latc  uf  things  better  than  do  Vat  «U 
designations.  I  do  not  employ  Ihem.  not  wishing  to  give  rise  to  eunrnsion. 

UlflTinorrhti'Q  of  llw  lachrjmul  sac  affects  Ihü  female  mnro  freoii^nlly  lli«n 
the  male  sex,  (>erh)i.[>s  on  arronnf  of  the  mim-  fn-fpient  u»*n  wldch  the  funucr  u^o 
of  the  lachrj-mal  appsratuf.  I'ersons  having  the  bridge  of  Ihe  nose  flaLlened  (flai 
noses  and  "saddle-noses."  particularly  when  duo  to  hereditary  »yphili»)  kIso  in 
predtfp'wi'd  to  ihis  afliH'tion. 

Blcnnorrlnta  of  th*  lachrynifil  »AC  is  aoniotiinen  observed  in  newttom  rtiildnn. 
As  It  is  p^nerally  cured  in  a  few  days  ur  weeks,  if  repeated  expressioii  of  the  imr  u 
made,  it  is  in  this  ciuw  priibnlily  not  diiR  to  a  picatricial  .'«tfurMi»  of  the  nasal  duH. 
but  to  a  closure  of  it  hy  »imple  epitheUnl  ngglntinatton.  wliioh  gives  warania 
afterwnnl.     Hut  sneh  coses  iiiny  also  go  on  to  diicryocystitis. 
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Traclioma  and  tubereulotiiB  of  the  lAclirymHl  «ac  occur  jw  wynmlary  BfTe>cttonfL 
Thff  lalU-r  miiy  i>ri(pnAte  from  tutMMvnlosts  of  tlic  conjunctivn  or  from  tuberculosis 
(lapni)  of  tlie  nwal  muoou»  mtmbratie.  Thv  lut^hrymsl  «aa  f«>U  wry  much  thick- 
mtd,  «nd  u|>u»  opiHiiug  it  we  find  itn  innpr  surfao«  linul  with  diKolored  grwialft- 
Uons  (<-f.  |«js>e  KIU). 

Ji^/tetivM  inio  the  lichryniiU  mio  u«  not  only  of  aenriw  for  olmnutriff  ft  «nd 
for  the  Itvatment  of  its  uiiicuus  RiPmbrana,  bat  nlso  for  (Irtcnninintr  whctltcr  the 
luhryinAl  otiniinfiB  an  [wrineiible.  When  ihJs  Ji  the  cue.  th«  iiij«ict«<<l  fluid  entcra 
the  tKwi?,  mill,  if  ih«  pntirtit  bviids  bis  h««d  forw-ftrd  dtirinf;  th»  injectjn«,  niiiii  oat 
bjr  the  nual  oriflce.  If  the  inJMliiHi  is  jH-rformctJ  incnutiniwly,  It  may  hApprn  (hat 
the  uiuvuuv  iiiviitbrnnr  is  iiijum]  by  the  |k}ItiI  of  tho  cannula,  and  the  fluid  is  in- 
jwted  inlo  itw  »ubriiUnonaü  cellular  tisdUe  of  the  lids.  A  marked  liiflairinialory 
(E«lein«  is  thni  wt  up,  «biob,  bowerer.  usually  aUiLcB  t;i  a  few  days  wilbniit  prn> 
ducing  any  bad  rvsulta. 

The  (»[«ration  of  äovndimff  can  be  porfortned  thronpb  either  the  upper  ur 
lower  canaliculu».  Tho  former  is  n«rn>wer,  but.  as  an  offset  la  this,  we  hare  Id 
turn  tbc  »outid  biii  little  after  it»  intnMluction  in  order  to  plac«  it  upright  In 
souiiiliii^  thmugh  tb^  Iowlt  canalimbi^  lh#  scund  must  lie  tilled  w  us  to  tw 
tunii-d  ihroiiffli  more  than  a  right  ancle,  but  Ihe  canalieulu?  i;"  wi-lcr.  ActvidiiiR- 
ly.  the  lower  canaliculus  in  u>unlly  h'IccImI  because  Ibc  itiiicous  membrane  of  the 
mirrow  canal  would  bo  lacerated  in  paaninf;  .«ound^  of  a  higher  nnmhor.  The  con- 
wqueiioo  of  Ihi«  would  be  contraction  or  obliternlton  of  the  canal,  which  would  wt 
in  M  soon  as  Itm  sounding  is  stopped.  The  sound  can  alw)  be  intnNliicctl  and  car- 
riwi  into  the  nose  tlin>n;;h  a  cHinUifuIus  which  baa  not  been  slit  up,  but  thi»  i?  nn- 
advi^able.  because  of  the  ItkeliliooU  of  producing  injuries  U»  the  mucinin  membrane 
such  as  havo  juel  iMH-n  mcnlinnod.  I  usunlly  do  it  only  fur  diitpiostic  piirpoam  (for 
demonstrating  the  presence  of  u  stricturr).  and  then  only  employ  the  soun4ls  of  the 
lowest  niunb«r,  which  can  be  readily  introdticnl  even  thrtru^h  a  CAiialictilus  that 
has  not  been  slit  open,  I'rcliiiiinary  slitting  of  the  canalicnltu  is  always  indicated 
when  the  treatment  by  soumls  b  to  be  kept  up  for  any  kngth  of  time. 

The  act  ot  sounding  itself  reqoirw  »  deft  hand  and  much  experience,  for 
which  miaon  jt  »tight  flrsl  to  bv  prncticvd  rery  induMrtun»ly  ujkmi  the  cadaver. 
It  U  often  very  painful,  so  that  I  be  puticntü  9imivlimi.>s  become  fHinl  during  its  per- 
formance. Hi'Dce.  the  indication  is  to  make  th«  mucous  membrane  of  tho  lachrymal 
tnw't  inwii.'utive,  l>r  the  preliminary  injection  of  a  tew  dntp^  of  a  »oinlion  of  cocainu 
inlo  I  be  lachrymal  sue.  Iteginner«  in  sounding  fn-qucnily  make  the  mistiike  of 
tilling  the  sound  before  its  point  ha?  got  into  tb«  lachry^Al  ^'Ac.  We  tlvt^n  feel  an 
otmlncle  op)Htf<ing  lht>  dnwiiwanl  prngre?3  of  the  sound,  and  if  we  should  try  to 
overcome  thi^  obstacle  by  fore«  wa  would  mnkc  a  fHlw  passage.  Tlial  ilio  »ound 
has  l-cvn  tiltwl  up  too  soon  is  recogniwd  fnmi  tl*  fact  that,  wht-n  it  i*  set  vertical. 
Ibc  sliin  beneath  the  canaliculus  is  drawn  along  with  it  ami  la  lliruMU  inlo  wrinkles. 
We  *hall  not  commit  thi«  mistake  if  we  aroid  lilting  the  .■«ound  untd  wo  rli^iiictly 
Tcel  through  its  point  the  Srm  reMstanc«  ofFcKd  by  the  inner  cuwomis  wall  of  th« 
lachrrmal  mc  (thv  lachrymal  Im)iio).  Tho  olwtncleti  opponing  th«  pAMoge  of  Ihe 
sonrxl  in  the  nasal  duct  may  )te  actual  con Rtrint ions  of  the  duct,  hat  an  often 
nothing  bnt  proj*^ting  folds  in  which  the  sound  c*tchc*.  We  accordingly  try  to 
)iitftb  our  way  forward  by  sliding  the  point  of  the  sound  aoinelimes  along  one. 
Bometiincs  thn  »tiKr,  wall  of  tbc  lachrymal  sac  in  order  Lo  smooth  out  tha  folds. 
.Sometime»  we  can  pot«  a  rather  thicker  sound  (No.  8>  mi»«  reailily  than  we  can  the 
thinnest  on»;  th«  latter,  moreover,  are  more  apt  I«  injure  tbe  mucous  membra»«, 
so  that  we  get  bvnealb  it  and  make  a  false  passage.  Bleeding  from  the  nose  after 
sounding  points  to  an  injury  of  the  mucous  membrane,  oa  docs  bImi  tb«  striking  of 
th«  ap«!  of  the  sound  upon  bare.  bone.     Tb«  latter,  however,  can  also  happon  with- 
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mit  the  mucniis  niembmn«  bptti^  injured,  it,  for  exaroplo,  the  bone  hau  iMwn 
alreadjr  denudeJ  bjr  uU-crutivfl  (lisinU'gratiun  of  Itie  mucous  membmno  of  tiie 
iiasiU  duL't.  lu  vrntc»  of  this  kind  a  cure  can  ool  usualljr  be  obtained  hj  treatuwat 
with  üoumls. 

When  fitiallv  ihtf  «wnd  has  bwn  passod  all  the  waj  throngh,  it  is  felt  to  r«l 
upon  Ibu  flüur  of  tue  jiomlI  uavity.  In  most  p4.-RH:ii«  Uic-  luiiiua  in  the  itiitldl«  uf 
llie  aound  t))en  I'wa  upon  the  inner  end  of  the  eyclirow.  Tu  nscortain  The  pxstlion 
yf  th«  »ound  more  preciwly,  w»  m»j  pUrv:  on  th»  (iiir*ifU'  a.  «vonrl  »ouml  of  the 
same  Ittiigth  in  the  diri'vtiun  of  the  laobryma]  tract  und  in  such  a  way  Uiat  (h« 
tttinintpof  the  two  üoiinds  arc  suporiiii]ju«eit:  llioexU-hor  suund  t1ii-ii  »huw«  at<  wlial 
height  the  low^<r  estruinitj  cit  The  sound  that  wc  have  inlroduc«)  Hlundn. 

TrfHttnoiil.  I>7  tvoiind^  muitt  be  kept  up  unlil  at  leiiM  No.  4  of  Ikiwiiuui's  souiuls 
pa»«M  with  ciuu*.  ThL^n  th«  pnlk-nt  may  kie  ioHtnK'ttHJ  how  to  ptu«  the  sounil  iipnu 
him»«]f  with  tho  aid  of  a  looking  glass,  so  lliaL  the  sciEiuUnK'  may  be  performed  (rum 
tinii>  to  lime  sul«M?quently  in  order  to  prevent  a  recurrence  of  the  contractlou. 

Tliv  loM^  durnljon  of  the  tre»tuieiit  by  sound«  has  excited  a  deeire  to  «c- 
complwh  the  dilatation  of  the  ulrictures  mpidly  insUvwl  of  gradually,  and  thus 
^)Drten  tfie  treairaent.  Thi*  ean  bo  done  either  by  Weber'i  method  of  introduciitg 
very  thii^k  ijoutidH,  or  by  Shilling's  method  of  incising  the  striclurvs  with  n  knife 
designed  for  the  purpooc,  or  by  a  combination  of  both  ineihodii.  By  these  methods 
of  treatment.  hoffcvL<r.  Molutiuns  of  continuity  are  made  in  th«  macoiu  membrane. 
which  Iti^d  to  (lur  fonniition  uf  fr^^h  eicalnceji,  and  whioh  hi>nra,  aft  er  n  {K-riod  of 
apparent  (iure,  enrail  recurrenn'e»  that  «n>  all  the  iimro  mpid  in  thi'ir  developiuenU 
AliMt  '•phthiiliiiol<.>'^isiit  tlii-reforv  prvftT  the  gra<]u»l  dilatation  of  the  slriotures. 

Uacrt/orffslifia  almoül  aJways  (rrigLnates  from  a  bli<niiorrh<pa  of  the  lachrymal 
<«c;  consetim-nlly  Ihc  pntifnla  state  Thai  epiphora  bus  existtfl  for  qaite  a  lo»ir 
time  before  the  acute  inflammation  which  they  often  call  by  the  name  of  eryniprla«. 
It  Ja  only  in  very  rare  nascs  that  a  oariea  of  the  laehrymal  bone  girts  rise  lo  dacrrtv 
eystitls;    Tho  diiMcnivda  of  daoryonystJlij  Is  eu.'<y  lo  make,  from  the  xitnaiion  uf  ibe 
nbsve«.  which   c^orrespoitds  to  the  region  of  the   fachrynial  eac.      To    b«   sure, 
a  furuncle  deveiopiiiK  in  the  »kiu  over  the  laL-hrymal  aao  might  pr(Mtuf<<>   Ktntilar 
symptoms,  but  funinrles  smrealy  ever  oorur  in  ihi»  region.     We  shall  tbrrefur« 
Karcely  be  mistaken  If  wc  noako  the  diagnosis  of  clftcri'ocy^liti»  in  the  cium>  of  «n 
abscMS  «ituatetl   in  the  region  of  the  huilirymal  hk:.     The   Rpol   «here    the    pi» 
bmaka  tbrnugh,  however,  tlot-s  not  alwar»^   ivirrp.s|Mind  with  tbp  pn^iriion  of  \hf  nc. 
It  mnally  lies  betiealh.  being  often  quite  n  disianre  below  and  u>  the  out>)de  nf  it. 
TIm  nanxi  for  this  i^  that  tlie  pus  .links  down  bomvath  tbi'  nkin,  and  at  tho  «amo 
time  travels  ontwaitl  nionf;  ibu  infurior  niarpn  of  the  orhir.  heoause  the  »kin  along 
this  line  is  ftttaeheii  to  llie  bone  liy  rather  ^tifT  connective  tiuue.     The  farther  (be 
pit»  »iuks  before  it  makes  it»  way  through  the  t<ki».  Ibe  longer  will  be  tbo  fls(iilciu.i 
canal  lliot  n-maiiiN     That  un  npcnin);  in  the  skin  whioh  lies  for  bulow  and  to  the 
outer  side  may  still  be  n  biehryinal  fistula,  oan  Ik*  doraimsitralwl  by  our  being  aide 
to  push  a  »oiind  IhrouKh  from  the  opening  into  the  Laolirymal  sac.     If  «u  sbinikl 
not  succeed  in  tbi»,  we  injeel  a  (colored  liquid  from  the  cunuliculus  into  the  sac;  vc 
then  see  it  How  out  a^in  by  the  orifl^'e  of  the  fistiiln. 

Later  on  in  their  e<iurm>.  lai-hrymnl  f^stiilie  conlrai't  and  »ometimcs  l)econ)fi  an. 
ntinule  that  tliny  are  perniealile  by  nuthin^  IjmI  h  flni-  bristle.     Tlw  uxlernal  oril 
i>f  these  capHtnrt/ ßnliiiiv,  ns  they  arp  callt'd,  is  then  srarrcly  risible  with  tho 
eye.     We  simply  noiioe  a  drop  of  clvnr  laehrymal   fluid  appearing  from   time  to 
time  upon  the  skin  bcmmth  the  larhrymnl  «kc:  it  i.^  only  upon  careful  extuoiaa.- 
Utfo  thai  wo  noLicQ  the  capillary  opening. 


DISEASES  OF  TICK  LACQRVUAL  OBOANa 


676 


DiBturbAiicra  in  thr  fuuctiuD  uf  the  lachrymal  a))|)aratu»  And  exp''^**'*''^  eithrr 
under  the  fon»  »r  opiphora  or  of  abeenre  at  the  Loui-h.  Epiphora  is  an  rxceetl- 
in^Iy  fn^qucnt  ttymplnm  of  the  mo#t  various  comlitinnf.  nntl  is  «Ithrr  baHcd  upon 
KD  iiKTcat^  in  the  secretion  or  a  Iiindr&nce  to  thu  «liM-hargc  of  th«  t^ars.  Tho 
fiiriti^T  oeciirs  phyaialo^jcallf  in  weeping,  ami  als»  in  lhL<  pmcn(.-e  »f  all  sort«  of 
iiritama  affwtttig  th«  terminal  «.iipaimioii  of  ilio  tiHjttnninus  and  il*  vicinity. 
Among  these  are  bright  light,  nir  rendered  fuul  by  ftnoke,  ere,  foreign  bodies  in 
the  ooRJuiiclivat  mc,  iittUiiiinaliuns  of  tho  eyti  aiid  it«  luiiicxa,  ufTraiiuns  of  the 
now,  and  neuralgia  »f  the  flr^l  tuid  second  branrhea  of  the  Irigvmifuts.  Interfvr- 
«ncc  with  the  conduction  of  team  into  ih«  DO«e  may  hare  [i«  cause  either  in  incom- 
plete closure  of  the  lid  or  in  luiuiualies  of  the  loehrytual  puHges.  Among  nffoo- 
tiotis  producing  the  former  cotidition  are  to  be  meiiliuiied  paralysis  of  tbo  orbinn» 
lari»,  shorleniiig  or  ertropicn  of  th»  lid«,  noU'htiijc  of  tliv  border  of  the  lid,  and 
«v«n  aiinple  everaioa  of  the  luwer  puufttitn  ;  to  the  Utter  bc^long  all  Uie  alTccLiuiis 
of  thu  IwbryrttuI  uhaiiiji.*l!(  wliich  have  Invn  trvniwi  ut  in  this  clmpler.  It  not  iri- 
freqH»nlly  happens  that  persoiLi  roinplain  of  epiphnra.  especi&Hy  if  th<y  go  out  in 
cold  irc«tli«r,  without  our  being  able  tu  fltid  nity  cause  for  it.  In  many  of  Ihiwe 
ra»e»  tlM>r«  i»  proliahljr  W)  exoessive  irrit(d)jlity  of  the  iiiminia  iti  em  braue  of  thu 
now  which  excites  increased  secretion  of  tears  in  a  rrflrx  way.  So,  too,  pungent 
odor»,  such  »a  the  rapor  of  arooionia.  horMTadi?)),  etc.,  wliirb  irril&le  the  it'riuUial 
eitreiiiiticA  of  the  Irig4>iiiinii8  in  Die  ihlshI  rnucoiiH  nieinbraiie.  cfteii  bringing  l^io 
lear»  lo  our  eyes;  and  lat-hrymation  is  tikewtiw  very  olien  jtri'MiU  in  severe  corrzo. 
A  tik«  connection  atM  exists  in  th»  contrary  Mn^e.  in  that  a  bright  light  rtriking 
upon  the  eye  esciles  an  impiita«  to  sneese,  as  is  observed  especially  in  childraa 
with  phot nphnbin,  wIil'u  the  attempt  is  niado  to  open  their  ryes  for  purpciws  of 
cxaminnii'in.  Itenw,  in  ca--*«  of  cftiplin.m  for  which  ito  other  raiise  t-nn  he  found, 
it  is  ret^uJBite  to  cxaiuine  the  nose  ciii-efuUy  and  treat  it  accordiug  to  the  indi- 
catiimti. 

The  opiMViite  condition,  natnoly,  aloliticm  nt  lite  lachrymal  secretion,  U  ex- 
tremely rare.  It  ie  fouml  in  xeru|ililhalmus.  in  conH-tjnent-e  «f  oii-luKiuiL  of  th« 
excretory  dacta  of  the  lachrymal  gland  ;  also  in  [taralyMs  of  iJic  trig«-iiiinuH.  and  in 
facial  fiaralynriB  »hcti  the  le«ion  1«  situate«!  very  high  np  fn  the  nerve.  It  is  hence 
aapposfed  that  the  flben  d«»ti»c<]  for  the  innervation  of  the  lachrymal  gland  utart 
from  the  brain  along  vith  the  ffteial,  and  run  with  the  ncrvua  pelrusus  supcrficia- 
I is  major  tn  Ihc  nnsal  ganglion  nt  llie  Irigeminiis,  by  the  fu'otnil  branch  of  which 
ihcy  rvach  the  laclirymftl  gland  through  the  ncnus  rfubcutancoiis  mal»  (Oold- 
xjclwr).  A  purely  nervous  di^lurbrttlc^.1  Um  at  the  boltmn  of  ihuse  catH-s  in  which 
prraons  declare  that  formerly  tliey  wept  a  gfKxl  deal,  but  Hint  f"r  a  long  lime  past 
lfa«y  hav«  Qol  hvpo  able  to  weep,  eren  wlieu  very  much  ilistn^ed. 


CII  APT  litt  XIV. 


DISTVHBAXCES  OP  MOTILITY  OF  THE  SVE. 


Anatomy  and  Physiolohy  op  the  OcrLAn  Ml'scles. 

121.  Thb  f»crilar  muscles  &xp-  distingaishcd  into  oxtrin&ic  and  in- 
trioaic.  Tbo  latter,  also  called  tho  interior  mnscles  of  the  eye,  are  tfav 
sphincter  pupill»  and  the  ciliary  miiaclo.  Of  these  we  shall  have  come- 
thIiiR  U>  say  litor  ;  at  present  wo  shall  concern  onrselvea  only  with  tbt 
extrinsic  niu&ctes.  These  are  six  in  number,  (our  Etmight  and  two 
oblique. 

The  four  «trai^ht  muscles  are  the  rectns  medialis  sive  intemia, 
lateralis  ftive  cxferniis,  snjierior,  n!id  inferior.  All  four  take  their  mi- 
gin  from  the  a|>cx  of  the  orbit  »long  the  bony  circumference  of  the 
foramen  opticum  [F,  Fig.  1C5),  and  from  this  point  run  forward,  di- 
verging ns  they  go.  They  thus  bonnd  a  funnel-sliaped  space,  the  mns- 
ciilar  fuuru'l  [t  t),  the  npex  of  wliich  lies  at  the  fornniea  opticum, 
while  the  eyeball  forms  its  base  and  the  optic  nerve  (o)  rnna  along  ttj 
axis.  Tlia  oxtornul  and  internal  recti  musclea  (/  and  e)  nre  inserted 
into  the  Bclera  to  the  outer  and  inner  aidü  of  the  cornea  ;  the  gnperioi 
rectus  (.«!()  has  its  insertion  above  (,»,),  the  inferior  rectus  Mow,  thf 
coniPA.  The  nttachnient  is  effected  by  means  of  short  toiujons  wbirh 
spreail  out  in  the  furrn  of  a  fan  and  become  fused  with  the  sclera,  whifb 
in  this  way  is  thickened  in  it'!  most  anterior  jiortion. 

The  two  oblique  ocular  muscles  are  the  nbliqiins  superior  and  in- 
ferior. Their  course  is  more  couiplieated  than  that  of  tho  straight 
mnsclea.  The  superior  oblique  {on,  Fi^r.  Ißr»)  also  arises  from  the  mnr- 
gin  of  the  optic  foramen  and  runs  forward  upon  the  upper  and  innw 
wall  of  the  orbit  as  far  as  the  trochlea,  bi-foro  reaching  which  it  pasM 
into  iu  leiiduti.  The  trochlea  itself  (7*,  Figs.  1(J5  and  ICC)  lies  a  lit- 
tle behind  the  upper  and  inner  margin  of  the  orbit.  It  consists  of  t 
ßrm  Kbrous  loop  through  which  the  tendon  of  tho  mu»e1e  is  carried 
in  8iu:h  a  way  aa  U)  be  able  to  glide  up  and  down  in  it.  After  tmnn- 
ing  the  trochlea,  the  tendon  hends  backward  at  an  acute  angle,  and 
passes  beneath  the  superior  rci-lus  to  the  eyeball.  Hore  it  sprrads  ool 
in  the  form  of  a  fan,  and  is  inserted  in  tho  upper  half  of  the  eyeUll 
about  in  the  vertical  meridian  and  behind  the  equator  (oä^,  Fijf.  I'fiS). 

The  inferior  otliijue  ariwR  from  the  lower  margin  of  the  orbit  iwar 
ita  inner  extremity  {oi.  Fig.  ItiC).    From  here  it  runs  upward  and  ool- 
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mtU^i]  »bout  in  the  linriKonial  nieridiuti  uud  hIsd  behind  the  equator 
<w.  Fig.  1IJ5). 

The  tendons  of  tho  oculiir  nuiRcle«  hefore  reai^hiiig  the  sclera  muat 
pass  through  the  fascia  of  Tcuoii  (fascia  buibi)  which  surrounds  the  eye- 
bull.  In  the  spot  where  n  teudoii 
of  iiie  nmsclä  perforates  the  fa«L>ia, 
the  Utttir  il(.H-8  not  present  k  sim- 
ple aperture,  but  in  n^flecced  buck- 
ward  upon  the  tendon  {e  and  «,, 
Fig.  83).  Itensheaths  the  tendon 
and  farther  bat'k  is  contlnnons 
with  the  fascia  which  euvelopg  the 
niu»Oe  itself.  By  these  "  lateral 
invaginations,"  therefore,  the  ten- 
dona  are  connected  with  Tenon's 
<!a|)siile — a  fiwt  which  is  of  impor- 
tance with  regard  to  the  operation 
for  squint. 

The  inneri'tttiou  of  the  ocular 
muscles  is  accompliahed  by  three 
nerves.  The  ocalo-motor  nerve 
«upplios  the  internal,  superior,  and 
inferior  recti,  and  also  the  inferior 
oblique;  and.  in  addition,  the  lega- 
tor palpebne  superioritt  and  the 
interior  niUBcles  of  the  eye,  name- 
ly, the  sphincter  pupillie  and  the 
ciliary  mascle,  are  innervated  by 
it.  The  abduoens  nen,'o  Is  re- 
served for  the  external  rectua,  the 
trochlear  nerve  for  the  snperior 
oblique.  The  nnclei  for  the  three 
nerves  supplying  the  eve  mnseles  lie  npon  the  floor  of  the  fourth 
ventricle. 

The  movements  of  the  eyi-hiill  titko  place  freely  in  all  directions  as 
in  a  ball-and-socket  joint  (arthmdia).  The  eyclwll  may  lie  said  to  rep- 
resent the  articular  head  ;  Tenon's  capsule,  the  socktt.  The  movitinmt« 
tako  plaoe  in  «uoh  u  way  that  the  eyeball,  as  A  whole.  nndorffHii  no 
(rhange  of  place ;  it  simpiv  rotates  about  a  center  of  movement  whlf-li 
corresponds  approximately  to  the  center  of  tho  eye. 

We  Run  itiiagtne  all  movemeniK  of  the  eyeball  resolved  into  compo- 
nent« wliie}i  correspond  to  three /<ri' win ry«j-«».  These  «ne  pefiM'ndirular 
to  eacl)  other  and  cross  nt  the  center  of  movement.     One  of  thesai 

Terlical  \  the  movement«  which  take  place  aboni  it  an  the  lateral  ni< 
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IB  —  lloiimimt.  Rwrno«  Tnvran 
Okm-T  iScNnjtTlri.     Nalur>l«la» 

Tbv  ftppx  uf  111«  urt)M  1b  r<>nnvd  \ty  (be  foranint 
D|«leum.  F.  The  «il«rtiftl  waU  at  thr  ortM 
doM  not  r»«oli  u  far  forward  u  ih«  Mm- 
Ml.  K>  that  to  utertor  nuKta.  .A  Uta  !■  Uw 
tmxom  plaiw>  aa  tbn  MOkUir  of  Uw  p^vImIi 
AtDirontrrl'irratmnily  oriFtr  liilrrii«!  trail 
ft  iIm*  ■irbil  u>  nho^m  lo'r  lr'.-.-li>v«.  7.  wliii;]) 
Iti  rrnllly  htv  lo  tlwi  ui>p)^  «lul  iniwr  «nctf  nf 
Ihr  orMt,  sDd  b^DoeaiMild  lu»  I»  mrt  «Uli 
In  Uk  cixn»  wdioa  uf  (lie  urbit  thai  «•  Iwra 
KjvnenbMl.  n>«  «Wf mU  n>c(iM.  r.  mhI  iho 
Inicrn«!  r««tu«.  '.  boajMl  ttw  ni<i«ruur  fuB- 
bvX.  t  I  A  pMtktn  of  tbe  auptTlur  nd«« 
irai  Ih  ml  away  to  abow  ih«  nfilic  narr*,  a- 
a.  I«  Ulf  iMintiUm  ot  tb«  ailiirrlor  nctai  «pno 
tit*  mfehM,  tjiaa  ofaUqurlf  Ui  (fa*  nanfai  td 
ibt-  oanrk.  Mj  U  Uw  r«a-«lwp»d  IWflhm 
ot  Out  («•□<1mi  of  ihB  auperlor  ribHM»,  m  :  ai, 
tbr  litiF  <>r  luHtrtIgn  at  thm  IwiSrriw  nMhfa« 
ffta  Ihe  frrjuuil.  ■•  ÜMt  MfltUl  ul* of  Cto 
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ments  of  the  eye— that  is,  the  morement  to  right  and  left,  or  tf  j  Lhnöot 
aide  (abduction]  hih]  ini^iiif  (adiliu^tioti).  The  frcutal  axis  runs  from 
right  to  left  (//.  Fig.  1P5),  and  correepoml»  to  the  rauvomontn  of  ole- 
Ttttion  and  dcprestüioii  of  the  eyeball.  The  sagittal  axis  {m  s.  Fig-.  1K5) 
runs  from  before  backward,  and  rtiirjcides  with  the  line  of  visiou.  The 
movements  which  lake  filaw  uliuut  it  »re  kuowo  under  the  name  of 
wheel  rulution  [torsion]  of  the  eyeball;  by  virtue  of  them  tli»  u{i[ter 
extremity  of  the  Tertical  meridian  of  the  eyeball  ifiincltjied  outward  or 
iuvard. 

Tlic  muscles  may  be  grouped  into  pairs  according  &g  thoy  rotate  the 
eye  predominantly  about  one  or  the  other  of  these  axes.  The  niuecle« 
belonging  to  any  one  pair  are  called  anüigüiiist«,  because  they  tend  to 
moTC  tho  eve  about  the  same  axis,  but  in  a  contrary  {lirectJon.  In  this 
sfuse  the  six  ocular  muscles  are  divided  into  thi;  folliiwing  pairs : 

First  pair :  internal  and  external  recti,  which  turn  tbeeyo  about  the 
rertioal  axis. 

Hecond  pair:  superior  and  inferior  recti,  which  turn  the  eyeball 
about  the  frontal  axis. 

Third  pair :  tho  sujierlDr  and  inferior  obliqncfl,  which  turn  the  eve- 
ball  about  the  sagittal  uxis. 

A  simple  action  in  the  sense  of  rotating  the  eyeball  about  only  on« 
of  the  three  firimary  axes  belongs  to  the  fii-8t  jwir  alone,  the  oiilv  etTeot 
of  which  is  to  turn  the  eye  inward  and  outward.  The  nctioa  of  ifae 
Other  foar  ocular  muscles  is  a  complicated  one,  and  if  we  seek  to  deter- 
mine tho  axes  about,  wliich  i.liey  actually  rotate  the  eyeball,  wo  find  that 
these  do  not  coiucido  wlih  any  one  of  ilie  three  ]trimary  axes. 

The  superior  rrctux  runs  from  the  apex  of  the  orbit  not  only  for- 
ward, but  ftlsfi  »  little  outward,  in  order  to  r?ach  the  eyeball.  Jta 
direction,  tlu'rcfory,  iloe«  not  coiiu-ide  exactly  with  the  sagittiil  axis  of 
the  eyeball,  but  forms  with  it  an  angle,  the  branches  of  which  diverge 
posteriorly  (Figs.  JG6  and  174  A).  Hence,  as  ita  inaorlion  falls  in  front 
of  the  center  of  rotation  of  the  eye,  it  will  not  only  elevate  the  latter, 
bnt  also  miduct  it  at  the  same  time.  For  the  same  reason  it  also  rolls 
the  eye  in  such  ii  wiiv  that  the  upper  extremity  of  its  vertical  mcridiAu 
is  inclined  inward  [irittirsioM]. 

The  inferior  rectus  likewise  deviates  somewhat  to  the  outride  in  ite 
course  forward.  Hence,  besides  lowering  the  eye,  it  has  an  »dductine 
action  jni|Mirtwi  to  it.  Furthermore,  it  rotates  the  eye  in  snch  a  way 
that  the  upper  extremity  of  the  vertical  meridian  is  depressed  to  the 
outside  [ext4ir$(ion|. 

To  leurn  the  netiun  of  the  superior  oblique  we  have  merely  to  con- 
sider that  section  of  it  which  lies  between  the  trochlea  and  the  eyeball ; 
the  trochlea  being,  so  to  speak,  tlie  pltysiol<^icjil  origin  of  the  niuacle. 
Its  chief  action  consists  in  its  rotating  the  eye,  tio  that  the  upper  ex- 
tremity of  the  vertical  meridian  la  inclined  inward.     Since,  further- 
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more,  it  is  inserte*!  into  the  posterior  half  of  the  «vebuU  and  this  iu- 
eertion  lies  below  the  trochlo»  {07,  Fi^;.  IGü),  the  posterior  half  of  tlie 
eyeball  will  bo  rnieeil  when  it  contnicts,  and  coDM-qu^ntly  the  cornea 
will  be  depressed.  The  sujierior  ublique,  in  addition,  iiroducesan  ab- 
daction  of  the  eyeball,  since  it  ia  iaäortcd  behind  tlte  creuter  of  rotatiou 
of  the  eye,  und  in  its  cootnictiou  draws  the  poAterior  half  of  the  eye- 
ball inward,  so  that  the  cornea  goes  outward.     The  action  of  the  eupe- 


\!)\ 


—ß 


ot 


0^ 


Fto.  IH  —Aarrmioa  OninrB  of  tub  Ohmt  witb  tii«  Rtäiuij.,    Natnrslslzp. 

Tbp  taodam  of  Um>  (our  ncli  bkmcIo  «rv  cut  off  iM>nr  Ilirlr  Ituvrllou  upon  Uu-  ej-ifliAlI.  Iiul  Ihp 
™r«10r  oUlqn»,  ai.  and  Ui«  l<'ndnn.  .1«.  ot  ihi-  «iix-i-tor  oWlqiH-  arr  Mi  eai\rv  Thf  l»llrr 
oontM  out  from  Ih»  loop  uT  Ihe  m«! hlv«.  T  To  th»  U-tnporal  «lit«'  or  llip  irrM-hlm  lln  ilir 
mpfm-arMnü  Dotcb.  UMai  •otninrluil  to  U19  nwuhht  nf  UiU  tlirfn  1»  a  furiuij'-ii,  f,,  <rhti-h  i> 
Mt  recUMTlT  pwwt,  (or  »  brauch  of  the  mpn^irUul  Mrre.  Id  thte  our  ih<-  infr«  <>tIii1«1 
fanuiiM,;t,1i  «too  abnomullj  dlTlilnl  into  two  diattnct  romriliw  t  it  rhc-  nrlflcv  «f  (iw 
.  ,.  -  jT.  the  tochryniÄl  foM».  Oooip»i*«oin'Uh  Fig  im  .h..'«.UMH  iiw 
rwmar  li  moch  lttw*r  tban  ike  one  bm>  ilr|4i-teü.  but  ti  tinMnlet-  la 


rior  obliqne  is  acoordinglj  to  roll  [intort],  depress,  and  itbduct  the 
eyeball. 

The  inferior  ohUqut  aceompliähes,  first  of  all,  a  rotation  of  the  eye 
in  the  opposite  direction  to  that  effected  by  the  BU]Hirior  obliqn*-— i.  e,, 
A  rotation  iti  whioli  the  upper  exln^niity  of  the  Tertical  meridian  is  in- 
clined outward.  Since  it^  origin  in  the  margin  of  the  orbit  He«  below 
its  insertion  upon  the  posterior  half  of  the  eyeball  («i.  Fig.  IH6),  it 
draws  thia  half  downwanl  and  thiin  elevate*«  ih<^  cornea.  Furthermore, 
since  it  draws  the  posterior  half  of  the  eychall  iiiword,  it  abiliicts  the 
eye,  The  action  of  the  inferior  oblique  is  accordingly  to  roll  [extort], 
elerate,  and  abduf  t  the  eyebidl. 

The  internal  and  external  recti  are  the  only  muscles  which  are  per- 
fect antagonists  iu  every  respect.  The  superinr  and  inferior  recti  are 
antagonists  with  respect  to  the  elevation  and  depression,  and  also  with 
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respect  to  rolling  [torsion]  of  the  eye}>iil] ;  but,  as  addncting  ma 
they  both  act  in  the  eauie  neuaa.  Tbt-  supuriar  aiid  iufuriur  ubliq 
are  likewise  antagonists  with  regard  to  vertical  dcvjntion  and  torsion, 
but  they  have  out3  action,  that  of  abduction,  which  titkos  place  in  Üw 
samo  dirciütioi). 

Let  us  make  a  brief  siunmiiry,  showing  which  of  the  muscle«  act  in 
concert  in  the  inovumeut»  uf  ttiu  eye  about  the  three  primary  am. 
Adduction  is  performed  by  the  internal,  superior,  ami  inferior  recti; 
abdnction  by  the  externul  rectus  itnd  the  superior  and  inferior  obliqoet. 
The  superior  rectus  and  inferior  oblique  are  concerned  in  cleviitiDg^  the 
eyo,  the  infci-ior  rcctua  and  superior  oblique  in  depressing  it.  Rotattoo 
of  the  eyeball,  in  such  a  way  that  the  upper  extremity  of  the  veriicaJ 
meridian  ia  inclined  inward  [iutorsionj,!»  effected  by  the  superior  ob- 
litjUB  and  su|>erior  rectus,  while  rotation  in  the  oppo&ite  sense  [extor- 
siou]  ia  effected  by  the  inferior  oblique  and  inferior  rectus. 

Lleuce,  In  every  movement  of  the  eyeball  thore  are  ulvays  eevoral 
nmsRles  ßet  iuUt  action  ut  once.  Hut,  beside.^  this,  the  niUHcles  of  ooe 
oyo  act  in  conjunction  with  thoao  of  the  other  in  auch  a  way  that  the 
tvo  eyes  alwaya  move  in  the  same  aense  {association  of  the  ocular 
movement«).  TheAe  associated  movement«  are  rc<<;ulatt^d  by  the  centers 
of  association,  which  ant  centers  (if  a  higher  order  than  the  uerve  uiicleL 
According  to  the  necessities  of  the  case,  they  innervate  certain  tiiusclc« 
or  group«  of  ninsrle«  of  onft  eye  simultaneously  with  those  of  the  other. 
The  internal  rectii3  of  the  i'i>;ht  eye,  for  example,  may  be  set  into  action 
at  the  .tame  time  with  the  internal  rectus  of  the  left  eye,  so  that  a  move- 
ment of  oonvergencti  taki'8  place;  but,  on  the  other  handelt  mav  also 
act  in  concert  with  the  oxtuntal  recHua  of  the  left  oye,  so  that  both  eves 
are  turned  to  the  left. 

122,  Orientation.— Orientation  in  sjwce— i.  e.,  the  ascription  of  ob- 
jects Boen  to  the  place  where  they  actually  belong — ia  effected   in  the 

following  way  :  The  ob- 
ject« of  the  external 
worhi  form  images  upon 
the  retina.  To  find  ill» 
eitufttion  of  the  retinal 
innige  of  any  object 
wimtcver,  we  only  need 
draw  a  line  from  the 
objei;!  to  the  retina 
tlirough  the  noda]  point 
of  the  eye  (ifc,  Fi^.  lö?), 
t^  iico  those  rays  that 
pass  through  the  nodal 
point  (directive  rays)  pass  unrefracted  totlie  retina.  Thus  the  iniif« 
of  the  object  of  fixation,  o  (Fig.  1Ö*),  lies  at  /c  (the  fovea  ceutmlis). 
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F%o    liw  — BiwuüiL*»  !<inouc  Vimoji. 


Objects,  such  Hi  Ol,  eitiutod  bencatlt  the  point  of  fixation,  throw  their 
image  above  tho  forea  cpntralis,  ut  6| ;  und,  on  the  other  hand,  the 
object  0,1  lying  above  the  point  o{  fixation  baa  ita  image  at  ^n  beneath 
tho  fovea.  Wo  oursolvca  judge  of  tho  place  in  which  an  object  in  liv 
following  out  a  reverse  process.  We  refer  the  object  to  the  extrfmity 
of  a  line  which  we  imagine 
drawn  from  tho  retinal  image 
and  tbrotigh  the  notlnl  ptiint 
to  the  outaide  world.  This 
proi^ess  for  determining  the 
place  of  external  objects, 
which  is  learned  by  experi- 
ence, is  called  projtction  (of 
the  retinal  images  outward). 
By  virtoe  of  it  we  see  che 
objects  in  tho  outer  world  ar- 
ranged side  by  side  just  as 
their  images  are  upon  our 
retina,  niily  in  reverse  onler;  whatever  forms  an  image  to  the  right  of 
the  point  of  fixation,  is  seen  upon  the  left  of  the  latter,  etc.  We  are 
thus  informed  with  certainty  in  regard  to  the  position  of  objects  rela- 
tive to  each  other  {objective  orientation).  But  for  perfect  orientation 
it  i^  further  requisite  that  we  shonld  assign  to  its  correct  Hituatioii  in 
space  the  wliole  mosaic  of  image«  tliat  we  pwject  from  otir  retina  into 
the  outfiide  world,  and  which  is  alremly  properly  constructed  as  far  as 
the  relations  of  its  own  parts  to  each  other  is  concerned.  Not  till  we 
do  this  can  we  have  any  conception,  o^rreoponding  to  the  real  state  nf 
things;  a  conception,  that  is,  of  the  position  of  objects  not  only  with 
reference  to  each  other  but  aUo  with  reference  to  our  own  body  {»ub- 
Jective  orientation).  Such  subjective  orientation  depends  upon  our 
having  a  knowledge  of  the  position  of  onr  own  body  in  s|>ace,  and  of 
the  position  which  the  eyes  occupy  in  our  body.  The  former  is  acoom- 
plislied  by  virtue  of  the  scnRO  of  er|ni]ibrium,  the  latter  by  the  muM:u- 
lar  sensations  which  originate  in  the  ocular  muscles,  and  which  infnrm 
us  bow  our  eyes  are  directed  with  relation  to  our  body.  By  means  of 
subjective  and  objectivo  orientation  together,  we  are  able  to  recognize 
Rorrectly  the  absolute  position  in  space  of  any  object  that  we  see. 

As  a  nile,  we  see  with  both  eyes  at  once,  these  being  so  ptace<)  by 
means  of  their  associated  movements  that  their  visual  lines  cross  in 
the  object  looke<l  at— i.  o-,  wis  "  Ox  "  (or  ''sight  "J  the  object  with  both. 
The  object  o  (Fig.  1G8)  then  forms  an  image  in  the  fovea  centralis  (/ 
and  /i)  in  both  eyes.  An  object,  o,,  situated  to  tlie  left  of  the  point 
of  fixation,  would  cast  an  image  at  b  and  („  to  the  right  of  tho  fovea 
in  both  eyes,  and  in  both  eyes,  moreover,  equally  far  to  the  right  of  it. 
These  images,  as  well  as  all  others  that  are  situated  on  symtnetrically 
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dispoeed  spots  of  the  two  rotinx.  are,  according  to  the  law  of  projpc- 
tion,  located  by  both  eyo&  at  the  tsitmo  point  of  the  outer  world  (»,  o„ 
etc.),  and  hetice  are  seen  single  {binocular  single  piston). 

Interference  with  binocular  single  vision  is  maniCeated  by  biiiocHlar 
diplopia^  wliich  ulway»  makes  its  appearance  when  tlie  rieual  axia  iif 
one  oyo  deviates  from  the  object  of  fixation.  For  example»  the  right 
eye.  H  (Fig.  1439),  sights  the  point,  <},  while  Üic  viüual  uxis.^,  of  the  left 
eye,  A,  dcviutea  iuwuni,  becauae  the  eye  has  a  convergent,  tH]iiint.  The 
point,  0,  then  forms  «n  image  at  the  fovea,/,  in  the  right  eye,  but  in  the 
loft  it  formB  an  image  ul  b  to  the  right  of  the  tavt^fx.  With  the 
right  eye  the  object  is  seen  iu  its  right  place,  o.  With  the  loft  eye^  too, 
tbo  object  wonld  be  seen  ai  a  point  opposite  the  retinal  image,  £,  that 
is,  in  iu  proper  eitimtion,  w,  und  hence  woiiUl  be  seen  smgle  with 
binocular  vision,  if  the  person  possessing  such  an  eye  would  prooet>d 
simply  accoitiing  to  the  law  of  projection.     But  this  he  dooa  not  do, 

bccanec  he  i«  in  error  with 
regard  to  the  way  in  which 
the  left  eye  is  directed.  He 
knows  nothing  of  the  devi- 
iition  of  this  oye  inward, 
hut  hag  the  Idea  that,  like 
tlie  right,  it  haa  its  visoal 
axis  adjusted  for  the  ob- 
ject Ha  thei*efore  expect« 
til«  image  of  tlie  object  to 
be  at  the  fovea  in  the  left 
eye  m  well  as  in  the  right. 
Hut  OS  this  is  not  the  ca«e, 
and  the  image,  by  liea  to 
the  right  of  the  fovea,  he  thence  ooiieludes  that  the  object,  o,  has  become 
displaced  towani  the  Iflft— that  I«,  to  o, — «ince  he  knows  from  fortner 
experience  that  all  objijcts  sittiatod  to  the  left  of  the  point  of  fijcation 
throw  their  images  to  the  right  of  the  fovea.  In  thigcaee,  occording'lv, 
the  Bubjective  orientation  is  not  correct;  the  entire  mosaic  of  retinal 
images  in  the  left  oye  is  located  in  spnce  too  far  to  the  left,  because  the 
person  who  ho«  ^ueb  an  eye  hau  an  erroneoua  impression  Jii  regard  to 
the  way  in  which  it  is  placerl  in  hi»  head  (\agel,  Alfred  Groefe). 

The  double  images  that  have  been  here  selected  as  an  example  are 
known  es  homonymatm,  bocanse  the  image,  o,  seen  upon  the  right  side 
belongs  to  the  right  eye ;  the  one,  ^t*  ^ou  <^"  'l^o  l^ft  belongs  to  the 
left  eye.  In  practice  this  fact  is  determined  by  temporarily  corering 
firat  one  oyo  and  then  the  other,  and  asking  the  patient  which  of  the 
two  image»  iu  each  case  disapptctrs.  We  can  also  place  a  colored  ghws 
before  one  eye  and  liari^  the  patient  tell  which  of  the  two  images  is 
colored,  and  which  appears  of  its  natural  hue.    ilomoDymoua  double 
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images  depend,  as  the  preceding  domoustratioD  sliow&^  npon  undue 
convergunce  ü£  the  eyes. 

Jleteronymaui  or  tragsnd  double  images  are  produced  when  there  ia 
a  relative  divergence  of  tlie  eyes.  In  Fig.  17U  the  left  «yo,  i,  deviates 
outward.  The  image  of  the 
point,  0,  therefore  falls  to 
the  left  of  the  fovea,  /„  at 
hf  for  «rliii.-h  reason  the 
object  iiaelf  is  erroneoiiuly 
aeen  at  o„  to  the  right  of 
the  point  of  flxatton.o.  Iti 
this  case  the  left  imago 
correspODds  to  the  right 
«ye,  the  right  imi^  tu  the 
left  eye. 

A  difftreiic«  in  the  leveJ 
of  the  double  images  oct-unj 
wheu  the  eyes  themselves 
stand  on  different  levels. 
In  Fig.  171  the  eyes  are  represented  as  behind  each  other  instead  of  side 
by  side.  The  right,  Ä,  sights  the  object  correctly,  but  the  loft  eye,  L,  is 
deviated  upward.  Uence,  the  image,  £,  of  the  point,  o,  falls  above  die 
foevB,/,,  in  the  left  eye,  and  the  person  who  has  such  an  eye  iniagineB, 
becuuo  he  believes  tbuL  ihu  eye  is  correctly  placed,  that  he  sees  the 
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Fto.  17L— DooiLR  buon.  wtrn  tnmaMxat  t»  Lkvbi. 

point,  0,  at  o„  below  Its  true  situation,  since  wlien  the  eye^t  are  eorrecUy 
placed  all  objects  situated  below  tho  visual  plane  cast  their  images  u|ion 
the  up|ier  half  of  the  retina.  Tlie  image  which  stands  lower,  therefore, 
always  belongs  to  the  eye  which  stands  higher,  and  vice  versa. 
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Double  images  may  also  be  incUned  in  such  »  wrj  that  their  apper 
or  luwor  uxtriMiiitieü  »re  apiiroxiutatcil.  This  is  the  case  vhen  oae  of 
the  two  c;ca  has  uudcrgoiic  a  rotation  about  its  »igittal  axis  aud  Ih« 
other  baa  not.  In  Fig.  1*3  A,  H  and  L  represeut  the  posterior  bait» 
of  the  two  cyos  sucn  from  behind  and  imagined  to  be  transparent,  w 


VtO.  I7%— DocBLB  iMxaxa  vmi  Ouuulitv. 

that  the  inverted  imnpe  of  an  nrrow  is  8e<'n  as  it  is  sitttnted  ii]x>n  tbe 
retina.  In  tho  rigbt  e^-o  the  veriieiil  meridian  of  tbe  retina,  r  r.  reallr 
does  stand  Tertical,  but  in  the  left  eye  {vt  Vt)  it  is  supposed  to  be  in- 
elined.  The  image  of  a  vertlcjdiy  direeted  arrow  ie  also  verticiil  in  tbe 
tworotiiim;  hence,  in  Uie  right  evß  ii  roincidi'H  with  the  vertical  me- 
ridian, bnt  in  the  left  eye  it  form»  an  angle  with  the  vertical  meridian, 
becaiifio  ihiB  ii  inclined.  Since,  now,  the  left  eye  has  been  previously  ao- 
uiiBloiiied  to  consider  as  vertical  only  those  objet^ts  the  images  of  which 
coincide  with  the  vertical  meridian,  it  will  consider  the  arrow  aa  hanng* 
an  ohliquo  imsition.  Hence,  two  images  of  the  arrow  are  seen  (J-lg. 
17*2  B,  ta  and  s),  of  which  that  bolonging  to  the  lefteye  stands  obliqaelj. 
When  there  is  binocular  iloiiblc  vision,  the  two  image«  do  not  look 
alike  ;  one  is  more  ilisdnct  than  the  other,  and  is  hence  known  aa  the 
true  imaffe,  in  contradistinction  to  tho  njtjmrcnt  image.  The  tnie  image 
is  the  one  that  corresponds  to  the  eye  that  sights  the  object.  It  is 
therefore  seen  in  its  right  place,  and,  moreover,  ia  seen  clearly,  beoaoM 
it  is  i«rceived  by  the  fovea.  The  apparent  imago  belongs  to  the  deriat« 
ing  eye.  It  is  less  distinct  than  the  image  of  the  other  eye,  because  it 
is  perceived  by  a  peripheral  spot  of  the  retina;  moreover,  it  is  seen  in 
the  wrong  place,  bo  that  the  patient,  if  lie  tries  to  reach  out  to  it, 
roaches  to  one  Kide  uf  it — hence  apparent  or  false  imago. 
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A  condition  to  be  rigorously  üi(Tt;reiuiat«U  from  biuocular  diplopia  is 
monocular  diplopia.  The  former  depends  upon  the  fact  that  thoagh 
there  ii  but  one  image  of  the  object  oast  upon  each  one  of  the  two  ret- 
ina', 1 1  id  not  thrown  njton  Bvnitiu'irioally  situaltd  spots;  but  the  lat- 
ter is  dtie  to  the  rormatioii  of  two  imager  of  the  same  object  upon  on« 
retina.  Binocalar  diplopia,  therefore,  disappears  at  once  when  one  eye 
18  shut,  while  monocniar  diplopia  pcrsista,  although  but  one  eye — that 
i«,  the  one  which  sees  double — is  open.  In  this  fact  lies  the  most  oer- 
tjiin  difterantial  sign  lietween  the  two  kinds  of  diplopia.  The  ratiRe  of 
nioiiucalar  diplopia  is  cither  an  anomalous  refraction  of  the  rays  of 
light  or  the  presence  of  a  double  pupillary  opening.  The  former  rep> 
rctents  one  form  of  irregular  aätignititiitm  {«*•«  g  14S),  and  has  its  seat 
either  to  the  cornea  or  in  the  \ei\»  (particuliirly  in  the  cbbc  of  subluxa- 
tion of  the  lens).  In  incipient  cataract  also  monocular  diplopia  may 
develop  as  »  result  of  the  unequal  refracting  power  of  the  different 
sectors  of  the  len:^,  although  in  this  caao  monocniar  polyopia  (nee  jmgo 
:j1*8)  ia  of  much  more  frequent  occurrence.  A  d()uble  piiiMllnry  ti|)cn- 
ing  prodaces  diplopia  when  the  eye  is  not  adjusted  for  the  distance  at 
which  the  object  of  äiation  is  placed.  It  ia  moat  frequently  found  as 
a  consequence  of  iridodialyais. 

Thn  fiii«B  c/ iiueWi'on  of  ttiD  four  recti  ntutclm  ar«  siliifttcd  at  unt^tml  «lis- 
taaow  tmm  the  mai^n  of  tlm  comrA,  hiuI  imijaHj,  lun,  are  imt  qiiitv  t-oriccntrio 
•ith  iL  MorMTfir,  they  *rü  not  perfectly  gyiiiiuclrk'Hl  !ii  lln-ir  ri'lati'm  to  th<>  Imri- 
xontjü  and  Tortical  mrridUns.  The  lurHti  vahiilions  in  ri>K«r(l  to  tliL'  |iw]ti>jn  of 
111«  lioea  of  inwitioQ  are 
shown  asaootumt«ty  as  pn«- 
sihle  in  Pig,  173,  which  it'p- 
n-untf  tlieanurior  tmlf  >! 
ttie  I'jrctwll  projected  ii|>(>ii 
«  plaiH'.  Id  it  are  mnrki.-'! 
1J]0  dictanoa  of  tbo  liiir;< 
of  intwrtton  fmm  thu  «jf- 
niMi  in  tnilli  metre«,  us  I 
h«Ti)  foand  tttem  fnim  ihe 
mean  nf  n  vjt»i  numtxr  nf 
iDewiirotii«nli. 

Th»  idumIds  arc  sur 
momlnt  liy  fimrut  wliii-h 
»Ff  rollt fmioas  anl^riorly 
with  TtTiun'scaptf-ulflKt  t)in 
Bfwil  where  the  XtXtft  ia  re- 
flnrtcal  npon  the  Icntlonsof 
the  muKltaL  Lateral  pro- 
lonK&tUma  of    ihc    fucie 

unit«  the  miiscl«  logcther.  awl  also  pas»  frnm  them  to  tlio  Iwny  «all  of  thp  orbit. 
By  mean»  of  Ihi«  »yitem  of  fftj«oi»  p*rviwling  Llie  orbit,  the  «inlent!»  nf  the  latter 
nm  ßxetl  ia  pLai-c.  It  is  uwihk  to  tlivni  that  lit«  eye  doeii  not  lnivi>  its  plac«  wh<>n 
[M-rfomiing  Its  movements,  btit  mrna  about  a  ftxeil  crntf-r.  Thn  i-otitiiiuations  of 
tbe  fjdcue,  passlDg  from  the  ouscIm  to  the  walls  of  lb«  orbit,  act  as  a  sort  of 
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resirnining  npparatiif;  wlilnh  previ>nt  eitrem«  exoarsiona  nf  the  cfnbatl  (Merkel, 
MoUU),  Thoy  are  moal  strongly  dcvcloiMxl  upon  tbc  internal  &Dd  oxt«mal  t*eü 
{ß  auU  fr,  Fig.  161).  Thu  k-vuirc  palprbru.-  siiperiuri»,  loo,  wbich  is  assocuitcU  in 
M-liiin  with  the  suporinr  n>ctiis  is  united  In  it  ilireotly  hy  hnndsof  fasnim.  Ktirthrr- 
nioK,  bfuids  of  lascin  fUft  from  the  levator  lo  tht  »kin  of  th*  upp«T  liJ  (/.  Kij. 
IOC)  and  also  to  tlio  uppt-T  n-trotunwl  fulil.  xu  Ibat  tt)i\-«e  i>triioturi<«  folluw  Ihu  ntoi 
mcnt«  of  thi>  <>yehAll  and  thß  upper  lid  wti«ii  Lhase  are  elevated.  An  aiiaJc 
apparatus  comes  into  pUy  whoa  the  ^ycWIl  is  d«'pr»Mc<],  bands  of  fascia  maol 
from  the  interior  m'Tus  into  lliv  lower  lid  and  Lo  th«  luwur  rcitrotarwl  fuld. 

In  the  c'KtA  of  inii^i^lns  whtxw  mctliot]  «d  uition  is  cottip1irat«d  {and,  witli  tbt 
«xetptton  of  Ü>o  first  pair,  this  is  itic  ca«o  with  all  the  muscles),  tlie  effegf  oftM 
individual  com/wfunf«  of  wliicli  lino  tolul  action  is  mad«  up  vuiw  Ui  iatsiMÜt/  «»- 


Flo,  ITi  — Hetiioti  nr  Arrrrm  nr  tb«  RrpERtoa  Vatm}%. 

A.  latooklagatralKlit  (urwanl;  B.  In  abduninn;  C.  ia  ndduoLfon.    5ä,,aaKlnali 
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OOrtlDJ  to  tlic  position  wlnVh  th^  «■vflwll  happens  to  occupy.  A«  an  illuatralioa, 
w»  mkjr  «xplftin  how  thin  is  Ih.'  caw  <>(  Ih«  «upctiiT  reftus.  When  the  eye  i&  liwA- 
in^  BtraiRhi  fonmn!,  ao  tba-t  it«  viwial  linR  i-nineidps  with  \hr.  «igittal  axis  of  mo- 
tion, SS\  (Fig,  174  A),  thr  plane  of  action  of  the  S(i|ierinr  rectus  fonn»  with  l)oth 
Thff  Tisunl  and  th«  sagittal  axt»  an  an^k-  of  about  33  — thiü  an^  having  its 
branch««  directed  backward,  fon.svvpicntly.  the  niiisric.  luvtidpu  CMisinf^  an  <>Ieva> 
tion  of  the  «yc,  also  aildiirta  and  roll»  [intorts]  it  If  now  the  cyp  it  turned  oot  St" 
(Pig.  174  B),  the  plane  of  action  of  the  muxcl«  c^inddm  with  Uto  rianal  plane. 
O  Ol.  Then  Ihi' BuLion  of  the  muscle  will  be  simply  one  of  elevation,  «nt-e  the 
Ather  two  romi>nnentn  disapfM-ar.  Oii  Ihc  other  hand.  thi>  more  thi'  ey«  U  turned 
inward,  the  more  do  the  two  components  of  adduction  and  tnrsioQ  prepaaderat& 
They  wimid  iraf^li  their  inaximnm  if  the  eyshall  eotdd  Iw  himnl  far  enough  in- 
ward for  its  Visual  axis,  G  ff,,  to  form  a  ripht  angle  with  the  plane  ot  the  tnaada 
(Fig.  174  C):  and.  on  the  ocher  hand,  the  action  of  elevation  wuuld  than  hare  ba- 
Ci>me  reluced  lu  iiotfilng.  In  like  favlnun.  th«  action  of  the  individual  ontnpotMata 
can  be  deduoeil  from  the  positioD  of  t^e  eye  for  every  other  ocular  muscle  a«  noD 
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u  the  oQuno  that  it  tak«*  is  iu?oun(«l7  known.    ThU  fact  w  of  importnnoe  for  the 
iliaf^osis  of  paraljrwai  ot  the  uvular  musclo»,  IUb  fulurc  u(  tlic  piuulfZMl  oiuaclo  be- 
iujt  pttitlcularlj  marited  in  the  direction  uf  one  nr  the  ullierof  the  compoiicnts  of 
its  action,  «coording  to  tbc  diffenrnt  vimy  in 
which  the  «x*>  ü  directed. 

The  mtamtrement  of  the  excuisians  of  the 
cyetudl  ix  ail  Important  uiatt«r  not  unly  tor 
phy?iU)1ugi5ts,  but  aht)  for  Ihr  o)ihtha)nii<^'  |inu.-- 
litioner,  purtiuularly  for  Ihv  dclcrmmilion  «t 
the  degr««  of  a  paralrsis,  ihe  progf««s  of  its 
imftroremcnt,  the  (trof^neia  of  a  »quint  ofjvra- 
tioD,eto.  Tlie  »iuiph'  pnxNtnof  linear  menimni- 
tioD,  •coordtDg  to  the  meUiod  of  Alfred  Qra^fe, 
is  applicable  only  to  inuremenl»  in  a  hohxontiil 
direction  (abdiiviiun  aud  odduuliun).    Thr  \m- 

tient  is  Qm  mad«  to  look  straight  forward  at  an  objeL't  which  bui-  l)ecn  placed  at 
quite  a  distance  from  the  eye  in  thu  ittiddtv  line  of  the  fuc«.  With  the  vyes  in  ibis 
iiiiddU'  pontion,  Ih«  distant  between  the  onlvr  niarpn  of  the  curm'a  and  the  ovitiT 
angle  of  the  ey«  (cm.  Fig.  175)  is  meaeiinNl  wUh  the  uinrle.  This  distance  Is  abo 
mt^aanrvd  whvn  the  eyes  are  turni.>d  as  far  inwanl  and  as  far  outward  as  possiblv 
(CI  and  M).  The  difference  between  these  Taluci*  and  the  vuluit  for  llif  uiiddlv  puei- 
lion  giycB  th«  magnitude  of  abduction  and  adduction  of  the  eyebaJI.  Suppose  we 
haw  found  an  Ia  be  8  mm.,  ri  18  mm.,  and  ca  1  mm.  Then  (he  atlduetion  —  ci  — 
cm  —  10  mm.,  aud  the  ululuction  —  cm  —  ea—'  iiiui.    Th«  aiidurtioii  and  abduo- 
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tkin  tog:e1hor  «mtttftute  the  total  range  of  lateral  movement  which,  in  the  eiample 
■elected,  would  amount  to  17  mm. 

This  method  of  mensuration  im  attended  with  many  inaccvacies,  but,  owing  to 
ita  simplicity  and  the  rapidity  with  which  it  can  be  performed,  it  Is  a  rery  suitable 
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unt,  pftTttcukrly  for  rimes  of  Miiiint.  An  accurHte  mr^AntiKinent  of  the  ezcnrvioai 
can  be  made  tiy  nit-Aiis  of  Lhc  perinieter.  The  ptn-uti  vxaiiiitim)  supfKiris  bu  heal 
on  tbc  chin  rest  of  the  inslrumitnt  In  such  n  (my  thtdt  ihe  oyc  mb«  ((>mt<><1  (.thr  uuwf 
mean wli tic  iiiu«t  be  kept  vioi't:«!)  b  (il«ceil  at  ttie  centi-rof  the  perimetric  arc  0(k 
jccU  tir»'  ihfn  inoreii  nliMig  the  latter  {large  lesl  t  jpi's  beinji  tlie  best  for  this  jmr- 
piHW)*  from  (he  periphery  townrd  ihe  cciitor.  until  ihc  pmienl  in  lookiof;  at  ihe 
object  nMM)gniz«s  it  dütünotly  lt.  g^  can  name  Ihe  letters,  thus  pruvtngr  ttuit  be  n 
really  employing  rcnlral  Hxation).  (!lf  (.■uuräi\  in  so  doiii^,  iho  muvcinentä  should 
U-  itiaile  witii  the  eye  alone  and  nol  with  the  hctul.  The  limits  thus  fouDd  for  tbr 
exriinioiia  «(  t.he  eyas  are  set  dnwn  upon  an  wnliitary  pennietrio  dia^iun.  Th» 
region  which  i»  lKHin*lfd  by  these  liniitit.  ami  which  tho  eye  has  undor  ttjs  dfmrt 
coiUn»!  through  its  exeureions.  i»  called  ih«  ßt  14  of  fixation.  Kig.  179  afaows  the 
fli^lil  dT  iixatiün  of  a  norniul  eye  acconling  to  Laadolt.  Paralyses  of  the*  «mlar 
luueclcs  manifest  ikeiiineWc»  l>y  a  corre&ponding  limitation  uf  tbe-  Held  of  (Ixatino. 


Ncnri';.«  o»'  TiiK  OcL'i.AK  .Vt'SCLKs. — Paralyses  uf  tliu  ocular  muscles  are  a  Trr- 
qaenl  symplntn  of  ('crehnil  afTecllons.  He  who  knows  aot-iirately  the  origiti  of  the 
muscular  n«rves of  the  eye  in  the  brniii,  ami  (heir  ourw  «lown  to  Ih«  orbit,  will 
often  he  able  to  determine,  from  the  kinil  of  the  puralyxea  and  the  wny  in  whitb 
they  Hfe  coiohiniNl,  theidte  of  th«  testnn,  and  henor  If.  Abli>  to  gi%'o  a  more  prpciae 
>Iia(j:nnHi!t  of  Ihebmin  ilineK^  wjtii  rt«|H.-ct  to  its  nature  and  situalioa  than  woold 
be  othernim  possible.  Por  thin  reason  the  most  important  points  rclntingtoüw 
origin  and  course  of  the  nerves  of  the  ooular  mnscle»  will  here  be  briefly  giv«o. 

The  movotiienls  of  tha  oeular  imiseles  arc  regulated  by  nervou»  cvuters  of  dif- 
ferent rank.  Tile  lowest  cenlera  art'  the  nunlei  on  Iho  floor  of  the  rhotiiboldjü  fMM 
[fourth  veiitriele]  from  wliieh  the  trunk»  of  ihe  nerves  themselve*  arise.  PrvKiding 
over  thi'-se  are  eenters  of  higher  rank,  the  aasoi-iation  epnters.  for  wj-ortünatingthe 
action»  of  the  intlividun.]  ocular  muscles.  The  centers  of  the  highest  rank  arr  saiu- 
at<><l  in  the  eortex  of  the  brniii ;  they  arc  (liecoHteal  een(er«  for  thu  voluniAry 
mov^mi-nts  of  the  eye.  These  probably  lie,  iml  Nliarply  »c|iaraleil  from  euch  iither, 
in  the  motor  »phere  of  the  cerebral  coflcn. 

Theoentpf»  that  «ro  nio-n  »{-(.-uiately  known  are  thciso  of  the  first  rank i.e., 

the  nuclei  of  origin  of  the  ntTTM  of  thr  ooiilnr  mmtcles«.    Tbese  lie  Wnt>alh  tha 
uqiietluct  of  Sylviii»  «nd  npon  the  floor  of  Ihe  fourth  ventricle  on  both  sides  of  Ih« 
rhaphe.     The  most  anterior  of  them  i»  the  tmcleiisof  (he  otuto-mo4^r  n*m  <///, 
Fig.  1T7),  which  t»egiti!*  as  far  forward  a«  the  inosl  pii»(crior  portion  of  the  third 
vcntrielt).  and  extends  beneath  the  arjuedaet  of  .Sylvitin  as  far  tm  Ih«  pnaterior  pair 
of  tubercles  of  the  corpus  qumlrigeminnm.     It  consist«  of  several  paired  ami  one 
unpaired  group  of  ganglion  cells.     And  ina  phyvtologieal  !'eti»eit  must  be  roK*ui]ed 
aacomimi^pd  of  a  numl>erof  partial  nuclei.     Bot  which  nf  tlw  separate  ,gruups  of 
ganglion  cell*  Iwlongfi  to  euch  individual  <>ne  of  the  musclei"  innerTnte«!  by  the  omi- 
](»-raolor  nt^rve  has  not  yet  beou  precisely  detonninpd  for  man.     For  monkey»,  in 
which  the  relations  arp  probably  üimllnr.  ttcmheitner.  upon  the  hft*i*  r.f  rsperi- 
mental  invi-Htigation".  has  workeil  out  the  plnn  repreMnted  in  Fig.  178.     Tbi«  txwi- 
flrms  what'rlinifal  experience  has  iilnMidy  whown,  that  the  nuclei  of  origin  of  thom 
muscles  are  in  justapaiition  thai  are  synergetic  In  action—«,  g.,  the  nuclei  tor  the 

[*  A  much  better  lest  object  evrtsiat«  of  two  fine  dnls  set  very  cIo<ie  together  on 
a  card.  When  the  patient  in  looking  precisely  at  thedot!>he  see« them  as  tvn;  biit 
if  his  gau<  deviates fmm  them  by  even  as  much  as  a  eouple  of  degree«,  the  di>ts  are 
Ken  lodtlTuaion  circles  and  henoe  appear  run  into  one. — D,] 


( 
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pnpiE,  Tm*  accommodfttioit  niitl  for  rons'^rgnnc«!  (iniernitl  n.Tti}.  Ilw  nucld  of  the 
superior  rectus  »nd  inferior  oblli^ue  (ttubscrving  «Ivratton  of  the  eye),  «ud  tlie 
nuclei  IsulffiurTiafi;  tlrprvanou  of  tliu  ere)  of  lliu  irifi^rior  rrutuK  auil  iho  troclil«ariis 
irliic-li  Utter  does  not  belong  to  the  domun  »f  tKe  oculo-motnr  nvrvc.  Since  tbe 
oibifuliiri»  «s  the  moBcle  tlitti  olosw  vbe  eye  is  likewise  iiA»ocii(li>il  wiili  tlic  ihu»9c1m 
of  tbe  eye  itself  (eloBur«  of  th«  jwlpebr«!  flssuru  bi-ing  poiiibiiinl  with  sursiiniiliic- 
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Tbe  ocutO'inoUir  naclruH.  til.  Um  l>rtiiniii  iiic  mtterior  pair  of  tulwrclMor  the  oorpua  qiuidr1> 
Rvmimun,  O.  Ttir  fllurn  (.iniiltiK  frinn  UiB  uiit'lt-un  run  rNtiiri-rsliiK  downwitrit,  «ntl  piiiM'n 
M  ft  unJUid  m-rve  trunk,  o.  ar  Ihi'  «iil^rjor  bordiT  »r  thf  ihid«.  f<a  DlHvlly  iM'htnil  tne 
OCuIo-RKrior  tuidwua  !!♦•  Un-  uwu'ltfU».  71'.  r-r  rlif  tr'«-tiln»r  mrrt*.  tram  whlrti  lltf  tnmk  Ol 
IIm»  dot*«  psMn  upwftrd.  "ntn  two  potnltt  idrawr  -^t  liirtii  <'<>W  In  tli»/  flirtin')  Oin-ctl}-  abov« 
It,  and  at  Ihn  poalnrior  niarKln  of  th4>  cnrpitu  iii»itrtj^>tii1iiiim,  r>-t>mH-!it  (li<~  rrnm  •rAtAiM 
of  thw  trank» of  Ihw  iroobWar  imtvm  a»  Ihe-j  •t>.vii>i«tit>*  in  cli<-  vohmi  ni'sluiriiri'  aulicum, 
Tlw  nuclvti»  uf  tlie  abduoens.  Vt.  lira  ujMin  rbr  dutn-  iit  llv  f>nii-l>i  vptilrii'li'.  1.  dlrrrtlT  tj« 
nrath  the  aucleua  of  the  teülal  nrrr^,  vil  The  il<itti-il  haml  ninmnic  (n.iti  the  uucImw  of 
Uieabduofual»  ttwnucl«aaof  thr  iroclilrm  nprvt-  tviin^wnt»  llitr  p(wt«n<>r  lutiicilnilirial  fa»- 
eiciilus  coBDectlnc  tbe  nem  nnclEi.  TXv  inrttk  -jf  ili«  abdiioüi».  .i,  enMirKn  at  (be  |>oa- 
umar  border  of  the  pooa.  a  «bMt«  tFie  «it<-  o(  o  l<-<|.iri  whicli.  throuitti  •iMirurUon  of  tbe 
oenk^tuahw  DCm.  O.  and  tbe  ujrniiniilA]  Inx.-«.  f  /',  wimjIiI  rt<Hull  lu  altMrnnrtni;  iwralynl«  of 
Ihlsoerva  «idcf  the  extrefnlUM.  I»  like  fashion  aleirionat  '<  «oiili]  ptt-tlutn-  nlirTiinUnc 
panjndaof  eimabdneMWawlaf  itioi-xifvnidVa  I',  /*,,  tiyramjitalirm^l  iif  ihr  mliiTkilc; 
n.  opUc  Utahuaua. 


tloa  t>f  Chfi  eyohall).  it  ts  suppiwil  Dial  tbe  flbeni  dMlin«<l  for  it  »lao  origlnato  in 
Iht!  ociilo-niutur  niicleii!!!,  allhtiuRh  furllii-r  along  Ihey  mil  in  thr  Iruiik  of  tb<>  fticiAl 
(M.'Tiilrl). 

Tbe  flbeni  coming  from  Ihe  nueletia  of  tbe  oculo-molor  ncrre  put  downward 
tlinitiKb  (be  t.-rii»  ren>l>ri :  pari  of  the  fiber»  rnfiiniitiri)^  on  thcwmp  ftitle,  aiiotber 
part  crossinfTover  to  thf  other  aide.  At  the  basuuf  the  brain  they  unite  into»  poiu- 
mun  trunk,  and  bwomo  risible  upon  the  aiitorior  border  of  th«  |K>n*  (0.  KIg.  ITT». 
From  tbi:«  jioint  \\w  iiervv  trunk  runs  tb rough  ilierav<>rnousRinu»  and  the  superior 
ort>jlal  flnure  into  the  orbit. 

The  Duoleiu  of  the  troekltar  nent  {IV,  Fig.  177)  follows  almost  directly  upon 
tho  (MKilrrior  extremity  of  the  ooult>-niott>r  inioleiis  so  that  it  might  almwt  \»  rv- 
gnnlnl  a»  the  \xA  pnrlial  nucleus  of  Ih«  latter.  It  lies  benealh  the  [MMterlur  ti]U*r- 
clw  of  th«  corpus  quadrigeiuinum.  But  tbe  fibers  which  ari«  from  it  do  not  join 
with  ttie  tniiik  of  tbe  oeiilo-molor  nerve  which  runs  downward,  but  pass  in  the  op- 
posite direction:)  upwanl  nnd  backward,  into  the  velum  merlnllarr  aniicuni.  In  thU 
thej  ))aM  over  to  the  othor  si<l«  and  thus  docusnate  with  the  llb«rs  of  the  opi^isito 
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nervL^.and  tlifarome  out  upon  tlw  baaegf  the  Irnin,  winding  about  tbecruscenbn 
HRcl  passing  uutwnnl. 

Thu  nucieus  of  tho  atducens  ( V/.  Pig.  177)  lies  pn-ttr  rnr  behind  the  nuclei  at 
tbf  utbor  TWO  nerves,  and  in  tbc  tiii mcflintc  vicioit}'  ot  lUvtrnvimi  nuclvas  (  i-'JJ.  Kt^ 

ITT),  alitlle  in  front  of  ibr  sUi» 
mcildllnrcji.  Th«  nerve  6l»en 
ftrising  rrvm  llir  uuclctui  pKD 
ilowtiwunl  betwtwn  the  liuiKlln 
<if  ih«  fi^ntintdol  tTMottt  «mi  b>^ 
oonnerisihie  at  th«  [.K»tvriur  bfir- 
der  of  It«.-  {N)ii«  {A,  Kjg.  ITT). 
Knili  tho  [rochl<>Rr  and  th«  »b- 
ilucens  iior<res,  aa  »ot>D  as  the; 
liuvn  rfai^'bt^d  LIil-  bust*  of  tfa« 
Itmin.  nin  fnrwanl  like  tb«  oc- 
ulo-tQotor  nerve  niiU  pius  alun^ 
Lbr  caTuntousainui»  and  thn>ti|^ 
thv  »npRrior  orbital  ftssum  iun 
( tii:  urbit. 

BtsoouLAR  Vi»iitx. — Tb«  fact 
of  «  i>enK>n's  woiuf^  minple  «iih 
two  ejes  ma}*  be   iU'ooinpli»hv<l 
ID  two  wav^.     Either   he    Bm 
corrcictlf  witJt  both  eye»  and  rt- 
Ion  to  the  wtme  spot  tbc  imprc»- 
ai'Mis  produced  in  both  ftünatu- 
Ur  miikIo  vifion)  or  one  of  the 
two  eyes  fftili  to  tsce.  cithirr  he- 
caase  it  is  blind  or  bec«ase  it 
AUppreesvs  tlm   imprrssioii    that 
it   reeeivcs  (noouociilur    c-ininn)- 
Itowcan  »«know  which  of  tbe*p 
two  conditions  is  present  in  anr 
glTM  caset    We  mmke  tbr  pa- 
tient fix  his  iraze  ii|>on  an  object 
— e.  R.,  a  liglited  i»ndle  at  Ibe 
dirtan««  of  Jfimp  metn^s.     If,  then,  wo  »*  that  nn«  of  thi«  two  nyes  is  «TidenLlr 
dcTittlcd.  bin'M^tilar  »ingi«  vision  ean  not  oxiut.     If.  ncviTl hvtewi,  there  is  single  ri«- 
iOD,  this  can  only  Im  I'lpluiiiml  ii(inri  t)ii!  »»iiniption  that  Ihv  image  fnrmod  in  thi* 
(loviating  cyo  i»  cilhcr  not  pprrvived  or  in  siippny^Hxl.     Tf  manifcjil  ilfination  of  i»ar 
eyi'  vnn  i»'t  be  maile  nut,  we  test  in  ttie  (olluvlng  way  to  see  if  there   is  correct 
binocular  flxaliun:  Whilr  iJii'  ihtm)»  undvr  i^\HtninnLion  fiira  his  gaze  u|>on   the 
lighleil  candl*,  we  covrr  flr^l  on«  eye,  rhpn  the  othnr.     If  thf  two  eyps  are  rightlr 
plaL-«l,  «n^^'li  will  remain  fixed  iii  it«  position  «der  the  other  is  covered.     But  let  us 
amuiiie  that  the  right  rrn  dcvialr*  a  litlli-  onlward  when  Ihe  left  i»  fixed  njKin  the 
object,     U.  now,  the  former  i«  covpred.th*!  left  will  continne  in  the  art  of  ftxation: 
but  if  tlie  h^fl  i"  mvp^md.  the  right  lis«  lo  be  brought  into  the  ptMJtion  of  Rxal  ii>n  by 
a  morvinent  of  addrictiun.     Hcnci-,  in  ciivoring  the  fvr  «hirli  is  pcrfnmiiiig  flca- 
tion,  we  notici>  »  iTiovdneiil  of  aHjuHtment  in  the  non-fixing  eye,  thedirfctioo  of 
which  moreirient   \»  pre(!i£«ly  oppo#ili>  to  thot  of  the  pn^viooB  dcfloction.     ThtK 
Tnavem«nt  of  ailjustmcnt  is  still  dixtinclly  viable  when  the  deflcotion  itself  is  bm 
»light  to  b«*  rw-rigiii^cd  with  oertaiMlT.     Annllipr  raolhcHl  of  testing  wbether  singl« 
vl»ion  defiend«  ii|icm  The  fusion  of  the  two  ima^s  or  upon  th«  fuppressioo  of  one 


n*.  in.— ScHBHATlr  lixmcntCXTATIoM  or  TIIK  KdOLlUK 

BaWMf  or  Tni  f.Vcui  «<iTi)B  *i*»  th«  Trocrf-kar 
Raan  in  a  .tluxxav,  äeeii  rn:ini  atMVe.  (AHer 
BernhelriiM'.i 

The  inetlUn  bucM  am  ahadnl :  tfany  am  draiKnnI  fnr 
the  InU'N'ir  tnmchM  ot  tlw  eve.  Uiw  iwo  Hal«>rlor 
(patreil  aiiJ  i.-oiupo«wl oJ  waall  urlhtlxiiiig  probatilv 
for  llie  |ni|ii1,  tb»  pnatertor  4i]D|«]it<I,  tame-n-IlM 
median  nnKle)ui]jprobah]jfflr»cMiin.mtHlAtlnn.    Thn 

Oraup«  of  KUi|pfi)D  wlh  «ituatni  «n  Hltirr  ulilr  of 

Übe  median  uucid  (ana  toRetber  Ilir  rliclitamt  IrfL 
niAJn  Uieml  nui^k'UA-  They  oi^niiHiAi.'  tli(>  rr-cioo  of 
(■riirin  of  Ilii>  •'Xlerti'r  fn-ular  muaelur«,  uiiil  jiairimll' 
alHy  adjuinlng  iJii*>ii  behind  \«  the  ouok-us  of  Lht< 
trodilMU-  ni'fvi-  Thi-  |uirtlKl  unrM  thatare  doltefl 
la  til»  Qcure  «ritd  •  mt  wyr*  lo  ttie  ociito- motor  nerve 
ot  tiito  optKwlU'  Mik-:  wliitu  fruin  tliinm  chat  ar«  Ipft 
uadottM  «piinK  iHvndrrtMWitlni;  nbnm. 
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of  tbetn  WM»  follow«:  A  priam  with  iu  tu«  down  i«  beM  hvtore  oiio  of  tb«  eye» 
(Pig.  IW).  If  llirru  wa.1  hinuiulnr  vi^iuii  Ix^fur«,  two  iioiif^  woukl  now  itecemsrüy 
be  aeen  «taiiding  one  nbovo  Ihi;  uthcr  (u  uml  u,).  But  if  ihcre  is  stiU  single  vision, 
this  can  only  i>«;iir  b^TAiiM!  th«  tmiLg«  tonnf^il  in  nn«  of  the  oyi^j>  U  «ithoT  not  [wr- 
ceirn)  or  Li  aeglutitiil. 

Il  la  only  n  i<pntcm  who  ban  binocular  tdngle  vision  tbat  has  also  real  »olid  or 
»ttno»eopie  vision.  Ilcnce,  wc  may  also  test  binocular  vision  witb  slercottcopic  ]>io 
turcs,  Hpcctiü  aamplvs  of  vliivli  have  bv«n  inaile  for  tbi»  jiuqtufi«.  A  pitnieularty 
(Irli<'AtRt«>t  of  strrvo«r<)(iiL-  viMon— i.  <*..ot  thv  (mnreptionof  di-gruea  of  tlcplh— isby 
means  of  lhri}\g'B  lesi  with  faUing  bodies.  The  penfon  under  examtnalton  look» 
wilb  botb  eyes  through  a  long  lube  at  a  sleodcr  thread  »Li-titL-hirU  iu  a  verticAl  dirco- 
lioii.  IJltlo  ballM  Cgt>'*^  h"<t<lt*  "T  peas>  are  droj»}*«]  along  the  tbri-ad,  sotnrliine«  in 
front  of  it,  wMiielimt^»  bchiml.  A  man  liuving  profwr  binocular  virion  will  toll  «very 
limv,  and  wilhoul  delay  und  without  uiistak«,  whi-ther  ibv  balls  bare  fallen  in  front 
or  behind  the  thrvai) ;  but  nnt'  having  only  niunocular  riMon  can  at  boat  guess  at 
what  lake»  place,  and  hi-iicv  (.iftrii  niahpf  a  niititak«. 

Binuoular  «üigle  riM>.>ri  i»  couvi^rti^l  into  friNocii/ar  double  vieivn  when  one  uf 
tbo  two  oyea  le^fes  the  oorret'l  jMMition  of  fixation,  This  takes  pliioe  utoifl  fro- 
qoently  In  coDsniuenc«  of  dii^ttirhanvrs  in  the  muncular  upimrutus  of  the  eyes,  5uch 
M  |<aralyit««  or  coolraclure»  of  th«  <>ctt1ar  mui>i.-le«^  Dut  the  t-re  i.-nn  alsu  tn-  forced 
meriiunically  into  an  inconml  )xK-itiua— o.  g.,  by  iutnom  in  the  orbit.  He.  Ilinix-u- 
lar  double  visitmt'An  rcailily  be  pnwtmt^  ei[M>rimciilally  by  pushing  one  ryo  a  littlo 
to  on«  aid«  by  pressure  with  tho  finger.  Finally,  double  vtsiDn  ensiios  whenever 
\be  vxcunions  of  oni?  uye  arc  limilnl,  nx  (f  unitarud  with  thusc  of  lb«  other  by  me* 
t'haninal  obslaj^l««,  tat  for  exau^pk*  by  syrnblt>[iiiaron  nr  by  plt^ryginm. 

Tbe  poaittOD  of  the  double  images  haa  already  been  eonsidcred  above.  The 
tiislanee  b«hnen  the  doutU  imagr*  tiii-asiintl  in  d<.*KnH-»  of  arc  ourrivponds  prv 
oisely  to  the  deflection  of  the  deviating  eyi«  fnun  iht:  eorrwt  poöiti<in,  and  can 
lh(.<n>(orD  serve  lu-  a  measure  tor  the  degree  of  deviation.  The  Linear  distance 
between  Ihr  doublr  itniigi'fl.  oa  the  oontrary,  depends  not  only  upon  tli«  tlegrva  of 
deviationi  but  alno  upon  thi* 
di.ttanee  to  wbioh  the  driubli- 
images  are  projected.  The 
greater  thi^  distance  m,  ihu 
farther  apart  the  double  im- 
•gesappeartobe.  When  the 
double  images  »land  v(>ry 
eluee  to  each  other  ibry  over- 
lap in  [»rt,)>othnt  only  tlivir 
ouUinw  apprar  double.  In 
this  eajw  the  pnltent  Ih  of- 
ten not  aware  that  he  sees 
double,  but  otdy  rol^plAin^ 
of  si-oinR  indistinctly  or  ei  .in- 
plain»  tliai  every  object  has 
a  shadow. 

Double  imagts  interfere 
with  vision  and  cause  confusion,  »  that  every  one  tries  to  avoid  them  a«  far  aa  he 
can.  He  dtxM  this  by  atlvnipting  to  bring  the  eyen  by  suitablo  raiiM^uUr  effort  into 
a  proper  position,  so  that  the  double  imagea  eoalcae«.  This  attonipt  at  union  or 
funlon  of  the  double  image*  Is  called  the  lendtne^  to  funion.  KrwquenUy  by  virtue 
of  it  conioderable  olwLnrle«  opposing  sirtglo  vision  are  ovrrt^ome.  Tbc  following 
eipehmenl  shows  this :  We  make  the  patient  gaxe  at  an  objectr  «,  and  theo  hold 
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twfore  oue  of  tbe  eyes,  for  iustaner,  the  right  ooe,  k  prism,  P.  wlioee  Iww  ii  tt- 
rei'ted  toward  the  triuporal  side  (Fig^.  170).  Tbe  rajs  coiuiuj;  from  o  are  deSecUd 
toward  tli»  baso  ut  tbv  priäui.  nod  would  strike  iha  rotiojt  of  tb«  eye  hi  ft  pinat  U 
Ibf  uukT  sUIvi  of  llio  fmy-a ;  1jut  in  Ibat  cas«»,  a»  ihe  ol}jf«i  forms  an  itnag«  ml  Uk 
fovea,  /,,  in  the  l«fL  eye,  i-rosH-J  doubl»  images  wouJd  be  priMluced.  To  prevMA 
Ihin.  the  ri(;ht  vye  is  Luntvd  inward  until  tli«  fovea, /,  bju  uiuved  outwani  buB- 
cii.>ntly  far  tu  Iw  Jiii|iiti|^'erl  u[>on  tiy  ihi'  rays  which  liave  he«Q  defleoCed  b;  (br 
pri&iii.  Hence,  to  avoid  seeiuK  double,  an  incrvawd  effort  at  canrergence  is  nifede, 
Ko  Ihat  the  visual  Iiul's  vru«  at  h  itutead  of  at  o.  By  tbia  cunvergt*nL<u  tlir  iirian 
is  ~ orercoiuv."  By  {jlai-ing  cunHl-uiiily  stront^r  and  simngor  prisriui  bvfore  the  eyt, 
we  find  the  »troogest  pri»m  which  (-an  be  ettll  overcome  bf  eonvtrfifnee.  ooü  wbldi 
then'fi>re  i^  a  measure  of  tbe  latter.  II  the  prism  u  platiud  before  tbe  eye  with  tht 
bo»  inward,  the  rays  parsing  throuf^  it  are  d«vtatal  in,  and  Iht^  itnu^  of  th» 
object  us  thrown  lu  th«  inner  »ide  of  the  fovea.  The  eye  Qiiut  then  b«  lamfMl  oui- 
wnnl  in  order  to  bring  the  furea  lo  tbe  place  of  the  image.  In  this  cat»,  accoril- 
tnely,  lo  produL-o  sirjRle  visiun  tho  prism  is  nvercome  by  a  d iv4>rgviice  uf  the  ey««. 
The  Btronf^ttst  prism  which  can  be  overcome  in  this  way  giv«»  tbe  ni«aBure  of  thi 
itivrrgenc«,  or,  aa  it  is  abw  called,  ntigalire  converKmi^-  The  Ivadency  t<i  rostoB 
also  makes  itself  apparent  if  a  pri-im  is  plocfid  before  the  eyes  with  its  kmac  up  or 
down  (Fi)C.  199).  In  ihis  ca$e  there  are  formed  double  imager  with  a  diffarenoeof 
level,  which  have  to  be  united  by  a  deviiittou  of  one  eye  upward  or  downwaf^ 
Very  strong  priämi«  can  Iw  ovoncomc  by  convergenr>c,  weaker  one»  hy  divergenc«. 
Aud  only  very  feeble  prisms  (of  I'  or  3')  iMa  be  overcome  by  vertical  df<Tiaiii>n  of 
the  ey«s. 

'Ilie  ability  to  perform  Ponrergenc<c,  as  determined  with  prisms,  is  also  calhd 
adduction,  and  the  ability  lo  perform  dirergvuc«   is  calli.'d  abduuUtin.      Thcw 
terms  bad   bi'ller  im  avoided,  as  tboy  are  already  applied   to  denote   th«'    latcial 
excursions  (side  to  side)  of  the  eyes  (91%  piiige  578).  wbieb  follow  qnite  dilT(<n*iit  law». 
This  is  immediately  ajiparent  when  we  remember  that  whon  »idv  to  side  movcmenu 
are  lo  lie  mode,  the  eye  uan  l>e  nliductGd  until  the  external  margin  of  the  ciirnnt 
almost  lonche»  the  eitemal  niiglr  of  (he  eye.  while  the  outward  inorenient  of  lb» 
«ye  ID  performing  divergence  ja  but  a  minimuiu  one.    Consequently  the  tni^astiiv 
ment  of  tbe  eSL^uisions  of  tbe  eyes,  as  «iven  on  jia^  MT.  fan  1m  applied  ualy  to  vx- 
curslnn»  made  in  ronnetjtion  with  side  to  clde  moremonu  and  not  to  movf  meats  of 
«onvergence.    The  measure  for  this  is  afforded  by  tliiMwu  tcrmimil  positions»  fbol 
our  L-yrs  eon  take  with  refunnivn  lo  the  ani^ln  inrluded  betweon  thi^ir  vjttniil  lini«. 
These  positions  are  called  the  near  paint  and  far  point  of  ctmvtrgrnee.     The  n«ar 
point  is  lb*  «■•««41  [»int  iijxjn  which  we  can  owiivcrKv.    Wo  can  rli?t4«rminc  iij 
situation  diret-tly  by  appn»ximalinß  sn  '>bjert  nearer  and  nean-r  In  the  «ym  nntil 
il  beipuK  to  kiok  double,     (in  Ijindnlc'«  ophtholnuvdynamiimelev  a  narrow  wrtico) 
slit  «rves  as  the  ohji»ot  of  »IwiTvatioi»,)    The  maximum  converj^noe  can  also  be 
(kteniiinod  in  the  whv  descril^i-d  atKiv»- — i,  o..  by  mi-niis  uf  prixms  pIsM^d.  ba«f>  out. 
before  the  eves.     Tl»'  far  [«liiit  of  i-onverBenco  either  lie«  at  infinite  di«tanc«>,  in 
cwn'  the  vtsnnl  lines  arc  parnllel.  when  tbe  convergonoe  i*  conipl^Iety  relni«],  or  it 
lies  within  (i.  e..  is  ■*•)  or  beyoiid  (1.  e„  is  — )  infinite  distanoe.    The  latl«r  m«wn» 
that  a  certain  degree  of  divergence  is  possible,  wliieh  indeeit  is  tbe  nilc  for  normal 
eyes,    Tbe  siluallun  of  the  far  p<'int  uf  i-nnvcrgorn'r.  if  negative,  can  t«  determined 
only  by  means  of  prisms  placed,  base  in,  before  the  eycst    The  difference  brtwe*n 
tbe  ma^tinium  and  minimum  of  convei-gencc  (far  point  and  near  point  of  mn%-erx- 
ence)  is  the  nmplHufir  of  ronf^ryenn,  which,  in  Oiksi-s  whertr  I  he  eye*  ™n  l«e  mad»  to 
diverge  beyond  partlk-liüm,  is  rompMed  of  a  positive  and  of  a  neunltve  )>ortioa. 
Thi»  way  of  regarding  the  convergence  is  like  Ural  whieh  hn*  fince  l>oiidera')t  lime 
obtained  with  respect  to  the  accommodation  (see|}  140),  and  is  intended  lo  faciUtalfl 
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Ui«  coinp»riiion  of  th«*n  two  functions  which  an?  w  iulimaldy  rcUteJ,*  With  th« 
MUiie  object  in  »iew  NftK»!  Iim  miro<luc«d  the  tenn  metre-angU.  Lot  oo  (Fig.  ISO) 
bo  the  bue  liac.  t  «^  tlio  line 
eoDnroting  th«  cvntcrs  of  rol»- 
tU>n  of  thp  two  evcts,  uid  J/  C 
th«  median  line.  Thv  Biiüle  of 
conv«rg«uo«  i»  the  ingle  ihmiigh 
whivh  tlieefehu  to  bv deflected 
from  the  piMttiou  of  paniUvÜNm 
ill  ordprtobedirvrlnl  toward  a 
[loint,  C,  ThRt  U.  it  itt  thv  an- 
gle w,  or,  whftt  i»  the  mnu>  ihing, 
the  «ngle  iri.  It«  mt^rnitud»  is 
in  Invenc  iiroponion  lo  thu'  dis- 

Uut-«  of  th«  obi«^t  looktHl  at  Fio.  i80.-llK«««XT*T.oiior-n«MiTM-^«. 

(pnoinljr  w  in  ttiu  cbw  of  ac- 

oommodfttioti).  The  ougk-  of  i-oDrermnce  required  in  order  to  sight  a  point  situ- 
»l(tl  one  metre  iu  front  of  thi*  ere«  i»  ctalled  a  metre-angle  (mw[or  M  A\)i  tnd 
this  cuofitiliite«  the  unit  for  the  numerical  denotation  of  the  degree  of  cooTergcnce. 
When  the  object  »i^hted  is  at  ä  tnoln-s  distance,  ihv  L-unvcrgva^e  ainuunt»  to  0.5 
Jlf  .1 :  wheJi  the  point  i»  al.  ^0  em.,  the  co(ivvrKvu<'<'  hti  if  A,  vtc..  Thi»  m^-'thod  of 
denoting  the  degree  of  convergent-«  baa  the  advantage  that  it  paralleU  in  all  n.-- 
8[ieets  th«  eipreasiot»  used  to  inüiciUu  the  work  done  in  accommodation,  Thuis 
for  a  diatance  of  50  cin.  a  (.■unTrrgeixv  ot  i  At  A  and  an  nrcoinniodnlioii  uf  3 
dioptrics  is  required.     The  magniludi.*  of  the  iiK-1r<^an);lf,  m^a^un-J  in  degrcoa. 


FiQ.  IRI  A  —  ftntmnn'H  Expkoimki^     (Tbr  < 


>  ti  Ie>r  Ihr  fm>iai  a.) 


varies  in  different  penions.  since  it  dependi«  upon  the  length  of  the  bane  line :  oo 
an  avemge  (with  a  baae  tin«  of  M  mm.)  it  amount»  lo  1"  IW)'. 

Munorutardiplopüi  with  double  pupillary  ap'-rtiire  (iridftilialy«!«,  perforation 
of  rho  iris,  division  of  the  pupil  into  two  i«rt«  b_r  an  opaqiw-  «irand,  eio.)  t«!**« 
pla«  only  wlieu  the  «ye  b  twt  properly  focuied ;  othemiw.  then-  is  »nglu  vbion, 

(•It,  howerer.  is  open  to  the  nbjection  that  In  accepting  th!»  nomemjlalare  wo 
V*  in  a  meamire  bound  to  thi«  hypoth«'«!»  that  direrpenee  is  a  (Hutfitf  prooM*.  ft 
mere  rviaxntioii  of  twiirvritenre.  V«rious  palhologio*!  data  (ponllrined  by  soma 
striking  ohservRlionH  of  ('lit!ii>ff  and  •>thrrT>)  inUioatf  that  dWergrnoe  in  an  active 
process  governed  by  a  dhitinct  a»ociation  center. — D.] 

as 
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even  with  &  doubIf>  pupil.  This  facL  is  accounteil  for  by  tbe  well-known  »x 
ment  of  Schein«r.  Two  hole«  are  made  in  »  pirce  of  c«rrlboftrtl  </>.  Fig-.  IHl  A)  <*iLb 
a  ncvdlc,  thu  tli^lu■l^c  bvtwecu  thi'Ui  hfing  »omewhat  Irw  ibau  the  ilia.tnctcr  of  ü,t 
pupil,  so  dial,  when  looked  through,  both  Vie  aX  Ihv  t&mc  tiiim  in  front  of  thu  yajtti 
Through  ihi»  appar»taa  w«  look  al  an  object — e.  g.,  at  a  light  If  »(retcbtnl  Üinäd. 
0,  al  a  dütanc«  of  25  cm.  Lf  the  cfe  i»  fociiited  (or  this  Uintntioe,  all  Um 
rays  emanating  fnun  tho  object,  u.  ar^  tinitMi  upoti  tit«  rrtinn  at  llie  potat,»). 
If,  now,  out  of  th4^  whole  cone  nf  rajrs  only  those  are  trantimittod  which  f»M 
tJiroagli  tbe  two  holes,  these  rajr»  »nil  nnilo  tt>  form  an  image  at  o,  :  IheonJ; 
change  which  ihitt  image  nndergcvd  by  hiiviug  the  ilinphnigm  placnd  b<!fun>  it  tM  an 
enfeflWcmcnt  of  its  luminosity  du*-  to  tlw  cutlirig  nff  uf  iimiiy  my».  But  if  the  rjt 
ianot  focu^d  for  tho  distance  «t  the  object  tFig-  161  K),  the  apex  of  thv  oomot 
niy»  dovtt  not  fail  upon  ih«  reilna.  bui  lin  lii'us  ^a^ii)  bubirid  it  at  o,.  The  oona  of 
rays  is  cut  off  in  front  of  n»  apex  by  the  retina,  tio  that  the  image  of  the  poütt,  «, 


Kio,  IW  B.-fc«MONMi'»  Kx^MiaawT.    (The  rjw  taunt  »(IJu««I  forth*  potato.) 

1»  a  disk  (dirusion  circle),  a.  and  The  point  look«  rnmplelcly  bhtrred.  Bot  if  now 
onir  two  bandies  of  rays  out  of  ihp  entire  cone  are  admitled  to  th*  eye  Ihrmich 
thij  diaphragm,  each  one  cast«  it«  own  smftller  dilTinioii  circle  (6  aud  fi,);  tbe 
piiinl.  II.  IK  now  mtpn  mor«  «liMinetly,  it  is  tnio.  but  in  Mvn  double. 

Itimyopift.  os[>4'<^ially  of  high  dpprpe.  liie  c^mi|ilHint   in  Miiitetimaa   mjule   of 
tnoiiot'ular  diplopia.    This  makes  itswif  panit'nlarly  apparent  when  nvtilincjir  out- 
lines, »tii-h  a»  t«l«graph  wire»,  the  cmllineaof  picture  fimaiea,etn.. become  objectao 
fl»ation.ih«y  th«  appearing  double.    Here  we  are  probably  dulJug  with  Uweflact 
of  an  irregular  «Btigtnalifim. 


I.    P*HAI.TSTft   OF   THE   OciIMB    MuSCtES. 

123.  Symptoms.  1.  Limitation  nf  Movement. — In  pAraljeis  nf  an 
ocular  muBcle  the  weureion  o{  the  eve  toward  the  side  corresponding 
to  the  action  of  the  muacle  that  is  paralyzed  h  iliminishod  or  entirelr 
nbrogtitcd.  If,  for  exumple,  the  exUirnal  rwlns  of  the  right  eye  were 
completely  paralyzed,  the  right  eye  could  be  brought  only  lo  tho  mid- 
dle line  and  not  beyond  it  to  the  right.     When  the  paralysis  ia  incom- 
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jiletti  the  dcficioQC)-  in  motility  iR,  of  rourse,  loss  considerable,  and 
often  can  only  be  made  ont  by  comparison  with  the  other,  or  sound 
eye.  In  very  slight  parolyHS  the  defective  motiiity  is  not  markod 
enough  to  be  recognized  ßt  all  with  certainty.  In  these  cases  wo  niuai 
rely  for  our  dingnosis  upon  the  double  images  produced. 

The  result  of  the  liinication  of  mobility  is  a  lagging  behind  of  the 
eye  when  an  associated  movement  i»  initiated  within  the  iipherc  of  action 
of  the  pandyxed  muKcle.  Thn^,  if  in  iiarulrsis  of  the  right  extornua  a 
point,  0  (Fig.  182),  situated  iiihui  the  right,  should  be  the  object  of 
HjatioQ,  the  left  eye  will  be  adjusted  for  it  properly;  but  the  right  eye 
will  not  be  turned  sufficioutly  far  to  the  right,  and  consequently  it« 
▼isuol  axis,  g,  will  shoot  off  to  the  left  of  the  object.  The  eye 
"  squints  "  inward  {atrabismu»  jHtralyticiis,  or  Inxt-Uas  *).  This  squint- 
ing takes  place  only  when  the  eye  is  turned  in  the  direction  of  the 
sphere  of  action  of  the  puralyyx'd 
muscle,  and  becomes  more  pro- 
nounced the  farther  the  eye  is 
moved  toward  this  aide;  but  in 
all  directions  of  the  g&xe  in 
which  the  ]>andyzMl  muscle  doea 
not  have  to  participate,  the  eye« 
stand  in  their  proper  position. 
Uy  this  fact  paralytic  squint  is 
distinguishfMl  from  orditiary  or 
coDcotaitant  squint,  which  is 
present  in  all  directions  in  which 
the  eye  is  turned,  and  always  to 
the  same  amount. 

The  nvosu  re  of  the  deflection 
»  determined  by  the  angle  s 
(Fig.  182),  that  the  Tisual  axis, 
y,  makes  with  the  line  of  direc- 
tion, r,  which  passes  from  the 
object  to  the  retina  through  the 
nodal  point  of  the  eye,  and  wliivli 
gives  the  place  of  tlie  retinal 
image,  b.  This  defleclion  of  the  squinting  eye  is  known  as  the  pri- 
mary deviation. 

While  the  patient  keeps  on  looking  at  the  object,  o,  a  screen,  «,  is 
ptaceil  before  the  loft  eye  (Fig.  183).  Now  the  right  eye  takes  up  the 
task  of  fixation,  it  being  presupposed  that  it  can  hv  really  brought  fur 
enongh  to  the  right  for  this  purpose.     If  now  we  look  at  the  left  eye 
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*  Slrabitmuii,  trota  vrpJ^tr,  tn  turn.  The  lerm  tnatitan  comes  from  Ium^uh. 
sqainting,  and  is  ux  present  uw<t  oxclusivrljr  for  pAraI;rtic  strabismus.  Frf>m  Inwus 
Is  derived  ibe  Prenob  /oucA«. 
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behind  the  screen  we  «hall  Üud  it  tunied  strougly  inward — much 
so,  iu  fiu:t,  than  the  right  eve  liail  bceu  previously.     The  dcSection 
the  sound  eye  when  covered,  which  is  measured  by  the  an^l»  g^  ^Fig- 

1H3),  is  culled  the  rte- 
ondtiry  deviaiioM,  whicli 
therefore  exceeds  the  pri- 
mary deviation  In  magni- 
tudt;.  It  I»  accoDDted  fnr 
aft  follows:  When  witli 
both  eyes  uncovered  the 
gaze  was  directed  towan] 
the  right,  the  left  inter- 
nus and  tlie  right  extcr- 
nuB  received  the  ordinarr 
impulse  for  a  inovetneni 
to  the  right;  bat  the  right 
eye  lagged  behind  theotfa 
er  in  proportion  aa  th«- 
right  externum,  owing  tv 
its  impaired  innervatioti, 
faile<l  to  answer  to  the 
impulse.  If  now  the  tcft 
eye  is  coTered,  tlie  [wtient 
is  compelled  to  niakt>  fixa- 
tion wHh  the  right.  He 
trie»  now  to  turn  this  eye 
to  the  right,  by  sending  into  the  right  oxtemnii  a  very  strong  irqpube 
of  innervation,  althongh  in  so  doing  he  still  obtains  only  a  very  ^ight 
effecu  He  can  not,  however,  intiervnte  thus  strongly  the  right  exter- 
ntis  alone,  but  ran  simply  send  ont  a  very  enorgt^tic  impDlse  for  a  lat- 
eral movemvnt  to  the  right  to  both  eyes — an  iuipulse.  therefore,  which 
also  affects  the  left  interna«.  Bnt  in  the  latter  the  impulse  haa  its 
fall  effect,  so  that  the  left  eye  is  dnwn  Tery  strongly  to  the  right 
(inward).  Thus,  while  in  primary  deviation  it  is  a  mere  question  of 
lag^ng  behind  of  tbo  eye.  secondary  deriation  ts  prodoced  by  a  power- 
f  nl  muscular  traction ;  therefore,  the  secondary  deviation  is  greater  than 
the  primary.  This  point,  too,  is  of  importance  iit  distingut^hing  be- 
tween fiaralytic  and  concomitant  squint,  since  in  the  latter  the  primary 
ami  secondary  deviation  are  equal.  To  me«.surr  the  magnitude  of  th« 
primary  and  secondary  deviation  the  best  way  of  proceeding  is  to 
mark  the  ))osidon  of  the  external  margin  of  the  cornea  each  time  by 
an  ink  dot  ui><;tn  the  lower  lid,  as  will  be  set  forth  more  precisely  in  tb« 
seotioa  on  strabismus  (^  1'^')). 

i.  Fah*  OrUntatioH. — With  the  paralysed  eye  the  patient  docs 
see  objects  in  their  true  place ;  for  suppose  that,  when  the  right ' 
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tomal  TVcfcDt  is  iiaratyzeil,  he  »liul«  the  left  eyu  and  louks  with  tlie 
right  alone  at  an  tibject  sitiiHtPiI  a  liille  lo  the  rigbt  liunU — i.  c,  within 
the  sphere  of  action  of  the  paraly/etl  muscle— aod  tben  is  loM  to  point 
quickly  at  thq  object  with  liis  exleiided  index  finger;  as  he  rloe»  so, 
the  finger  will  always  be  curried  lo  ihe  right  of  the  object,  whence  it 
followa  that  the  latter  is  seen  too  far  to  the  right  { Ion  Graf/fn  rtach- 
ing  test).  The  same  plienonienon  conieit  Lu  light  wlien  llm  jwlicTit' 
triea  to  wulk  Dtrtiighl  towiint  n  gi\'en  [loint  with  the  help  of  his  pur- 
alyzcid  eye,  the  other  being  closed,  lie  takes  a  wnreriug  and  zigzag 
course,  first  bending  his  steps  too  far  to  Uie  right,  then  rwugnizing 
his  mistake  and  correcting  it;  then  deviBtiT>g  anew  to  the  right,  and 
so  on. 

The  explanation  of  this  occurrence  is  Einiilar  to  that  whicli  lias 
been  given  for  binocular  diplopia  (page  5H'4).  The  object  ia  falsely 
localized,  because  the  patient  is  iu  error  in  regard  to  the  position  which 
his  eje  occupies.  When  (Fig.  184)  tlte  patient  with  his  piiralyzed 
right  eye  so  sighta  the  object,  o,  which  is  placed  somewhat  to  the  right 
of  him,  that  it  forms  an  image  upon  the  fovea  centralis,  /,  bo  can 
accomplish  thi»  only  by  the 
strongcift  jTOssible  iiint-rva- 
tion  of  hi»  paralyzed  cxter- 
0118.  Now,  the  idcns  which 
vre  hare  with  reB])ect  to  tbo 
position  uf  oiireye«  depend 
upon  our  sensutions  with 
regard  to  the  innerration 
of  the  individual  muscles. 
The  patient,  therefore,  is 
compelled  to  heitere  that 
the  right  eye  is  standing 
in  the  most  extreme  posi- 
tion of  right  lateral  rota- 
tion, like  the  eye  repre- 
sented by  the  dotted  line 
in  Fig.  1H4,  because  he  has 
sent  an  impulse  for  a  rota- 
tion to  this  amount  into 
the  right  nxtornus,  and  he 
can  not  know  that  the  lat- 
ter, owing  to  the  impair- 
ment of  the  oonUiiction,  only  partially  obeys  this  impulse.  Ue  hence 
proceeds  upon  the  assumption  that  the  right  eye  is  turned  very  strongly 
to  the  right,  and  that  consequently  it^  fovea  is  at  /, ;  he  is,  therefore, 
idso  compfllwl  to  heliere  that  the  object  whose  image  is  formed  at  the 
fovea  lies  opposite/, — i.  e.,  at  o,— and  he  hence  see«  the  object  too  far 
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to  the  right.  Accorditigly,  object«  which  are  sighted  by  the  paralyzed 
eye  are  always  aeen  lou  far  toward  thai  Hide  to  which  the  jianUywd 
musL'le  moreu  the  eye. 

3.  Diplopia. — This  occuret  wheu  rision  is  performed,  with  both  ctm 
simullanBUiisly  and  the  viäiial  Uiies  do  not  intersect  in  the  ]ioint  of 
Ibcaliuu ;  it  tä  the  couaequeiiee  of  fai^e  orientation  of  the  ]mralyxed  eye. 
The  explanation  of  the  way  in  which  the  double  imagea  are  producüd. 
and  of  the  way  in  which  they  hehuve  in  tho  different  abnormal  poai- 
tions  of  the  eye,  Iia«  been  given  on  ]>ageB  £82  et  aeq.  The  doable 
iaiagos  are  the  roost  important  meuuä  that  we  can  call  to  our  aid  in 
making  the  exact  dingaosis  of  the  i>aralyi>es. 

The  phenomena  so  far  raentioneü,  »ixvh  m  restriction  of  motility. 
strabiamii8f  false  orientation,  and  diplopia,  make  their  appearance  null 
when  the  eyes  are  moving  in  tlio  sphere  of  action  of  the  paralynd 
mascle,  and  become  more  and  more  marked  in  proportion  aa  the  cyu 
are  moved  toward  this  nide.  Thus,  in  complete  j>aralysi8  of  the  right 
eiternus  the  double  images  and  the  Strabismus  make  thoir  appeaninoe 
at  the  moment  when  the  eyes  pass  to  the  right  of  the  medtau  line. 
The  more  the  gAze  is  turned  in  this  direction,  the  farther  apart  are  the 
double  images  uiLd  the  more  conspicuous  is  the  strahismuä.  If  we 
should  have  an  incomplete  |>arAlYsis  (paresis)  of  the  right  exteraos 
before  u.«,  the  ihiuhle  irnagcH  and  the  sI.ruhiK]nu8  would  not  shuw  thoro- 
selves  until  the  eyes  hud  been  turned  pretty  far  to  the  right,  and  m  ex- 
treme case«  not  until  the  gaze  was  directed  quite  laterally  (as  when,  for 
example,  tlie  patient  leolfs  away  round  to  the  right).  From  the  direc- 
tion of  tup  eyes  in  which  strabismus  «nd  double  Images  ßrst  make  tbeJr 
appearance,  from  the  |>osition  of  iheee  double  images  with  respect  to 
tsach  other,  and  from  the  wiiy  In  which  their  distance  apart  incrcaiiei 
or  diminishes  according  to  the  different  directions  in  whicli  the  ey« 
are  looking,  we  diagnosticate  which  of  tbo  ocular  nudh-Ior  is  paralrwd, 
and  whether  we  are  dealing  with  a  complete  oran  incomplete  pur«lTei& 

4.  r«r(i?o.— This  may  be  excited  by  the  diplopia,  or  may  also  occur 
when  vision  is  performed  with  tho  paralysed  eye  alone.  The  latter  sees 
object«  in  thoir  proper  place  bo  loTig  us  it  occupies  a  direction  of  th« 
gaze  in  wbioh  tlie  paralyzed  muscle  is  not  wdled  upon  to  exert  itaeif. 
Bnt  as  soon  as  the  gaze  is  turned  to  tho  side  representing  tho  field  of 
action  of  the  pandyzod  nmsck',  objccta  are  located  by  the  eye  too  far 
towani  the  same  -■'ide.  and  the  more  so,  the  mo^p  llic  gaze  is  directed  that 
way.  Consequently,  as  tlie  gaze  passes  from  the  r«gion  of  correct  to 
the  region  of  false  localization,  objects  appear  to  fly  with  nonstantlr 
accelerated  vyiocity  in  the  direction  in  whlrh  the  eye  i»  movini^.  It  ü 
this  apparent  movement  nf  the  whole  outside  worUi  that  detcrniinec 
the  development  of  vertigo.  Vertigo,  therefore,  sets  in  whonorer  the 
patient  feels  himself  compelled  to  make  movement«  with  his  eves, 
and  hence  often  even  in  walking  upon  a  level  lloor,  but  still  more  in 
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going  up  and  down  steps,  in  perfornking  oonpUcated  manipuluiioDB, 
in  doing  work,  elo.  It  makes  tlu-  jHitientt  niistMdj'  and  timid,  and 
oveu  excit«8  a  tendoiicy  to  vomit.  This  kind  or  rertigo  is  kuuwn  us 
visual  vertigo,  and  is  dtsuuguidhod  from  otlter  kinds  by  the  fact  that 
ii  disappears  at  once  when  the  pamlyzod  fiiye  is  covered.  Most  putiotit« 
hit  upon  this  fact  themselves,  and  in  walking  keep  the  pumlyzed  eye 
closed,  either  by  ähuttiug  it  or  by  covering  it  with  a  bandage.  Another 
way  of  preserving  theniaelTes  from  visual  vertigo  Ufa  in  the — 

5.  Maintenance  of  nn  Oblir/tie  Position  of  the  Hea/l. — A  {Nttieiit  id 
whom,  for  example,  the  right  externum  is  paralyzed,  keeps  the  head 
turned  to  the  right.  If  he  looks  forwurd  wiih  his  head  in  this  posi- 
tion, both  eyes  arc  turat^  somewhat  to  the  loft,  in  whieh  position  the 
right  ext«mus  does  not  come  into  play,  and  in  which,  therefore,  paral- 
ysis of  it  does  not  make  iUeU  evident.  And  so  for  even'  vnrietv  of 
paralysis  of  the  ocular  mnsclcH  there  is  a  definite  jH»tition  of  the  head, 
which  diminishes  the  visual  vertigo,  and  which  is  so  charnctcristic  of 
the  }taralysi(i  that  the  skillfd  olrserver  is  able  from  it  alone  to  suspect 
the  nature  of  tlie  luttrr.* 

Old  ParalyBes. — The  characteristic  symptoms  of  a  paralysis  are 
more  iininixud  and  more  pronounced  the  more  recent  it  is.  If  the 
paralysis  gets  wull  after  the  la|i«to  of  not  too  long  a  time,  the  Bym|>tom8 
that  have  been  produced  by  it  disaiijicar,  and  normal  binocular  vision 
is  restored;  if,  on  tiif  otlier  hand,  the  cure  of  the  puntlysis  lakes  place 
only  after  a  long  time  has  elapsed,  or  does  not  take  place  at  all,  the 
symptomatic  picture  changes  as  follows:  1.  The  mistakes  in  orienta- 
tion, pnrtinilurly  an  they  make  their  appearance  In  Vou  Oraefe'a  reach- 
ing test,  gradually  cease;  the  ]Kiticnt  learns  by  ex|ieriecce  that  the 
impnlsüs  of  innervation  for  his  paralyzed  eye  correspond  to  munh 
slighter  iu:tioiis  than  those  for  the  sound  eye,  and  by  taking  account  of 
this  fact  he  once  more  forms  u  correct  jitrlgment  of  the  sitaation  of 
object».  2.  The  diplojiia  disappears  beeniise  the  sensory  iierceplions 
of  the  paralyzed  eye  are  suppressnl  (exclusion).  3.  Contracture  of  the 
antagonists  of  the  paralyzed  muscle  gradually  sets  in.  Thus,  in  paral- 
ysis of  the  right  e.vternii8,  it  is  tlie  right  internus  that  becomes  sbori- 
oned ;  and  so.  while  in  a  recent  paralysis  of  the  exlernns,  the  eye,  when 
the  gaze  is  directed  utraielit  forward,  stands  iu  the  middle  Uno,  it  after- 
wud  becomes  drawn  in  more  and  more,  uinl  can  no  longer  \ye  brought 
np  to  the  median  position.  The  result  nf  this  is  an  increase  in  the 
paralytic  strabismus,  this  reaching  a  higher  degree  and  becoming  mani- 
fested over  a  more  extensive  area  than  before,  insomnnh  that  it  exists 
not  only  upon  the  »Ide  of  the  paralyzed  mnwie  but  alwi  orrr  the  entire 
field  of  fixtition.     Owing  to  this  fact,  paralytic  strabiemnp  acquire«» 


*  [Tn  Rcni^riil,  the  heiu]  U  turn«!  »■>  n»  lo  Incik  Jii  tlie  <lirorUon  tu  «bteh  the 
«flect*d  mu»cl«  would,  if  unpiiralj'sod,  move  the  eye. — Ü.] 
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constancty  greater  and  greater  re&cmbtancc  to  concomitant  Bqaint,ss 
that  somotimes  the  ilistinution  between  the  two  becomes  very  ilillicolL' 
The  contracture  of  the  aulu^'^oiiUtii  uiuy  even  jwrsial  when  the  panlm 
itself  in  cured,  aud  may  thus  preveut  the  re^toratiuti  of  norm&l  binocu* 
lar  vision. 

124.  Mode  of  üecurr«Qce.— I'aralysi»  may  aHeci  simply  oue  mubcle, 
ur  it  inav  iiiTunt  sovcrul  naiaclea  in  ditlerent  combi nations. 

1.  Paralysis  of  une  sii\<fh  muscle  must  tisiially  afTet'ts  uither  tbe  ex- 
ternal rectus  or  the  superior  oblique,  beemiiw  each  uue  of  these  moscl«» 
)8  aupjilied  by  an  independent  nerve  (ahduceus  and  troolilearis).  All 
the  other  ocular  muscles  are  innervated  by  the  oculo-niotor  nerve*  f»>r 
whit^h  reason  paralysis  of  any  single  one  of  tlioui  is  of  Icäs  frequent 
occiirreiiOH.f 

2.  For  the  reason  just  moaliunod,  »imHlUmcous  paralysis  of  teveml 
muicleg  is  found  moat  frequently  in  those  supplied  by  the  oculo-motur 
nerve,  and  of  tlit^^e  niiisoliiH  Home  or  all  may  bo  alTectcd  at  one».  Com- 
plete oculü-nwtür  paralysis  prosenUs  a  ehuracteristic  picture.  The  upper 
lid  hangs  looM^ly  down  (ptosis),  and  has  to  be  drawn  op  with  the  finger 
to  give  a  view  of  the  eyeball,  wliif.li  is  deflectcwl  stn^mgly  to  the  outside 
and  somewhat  düH'ti,  because  the  two  muscleä  not  paralyzed — tbe  ex- 
ternal rectus  and  the  superior  oblique — draw  it  in  this  direction.  The 
pupil  is  dilated  and  immobile  (paralysis  of  the  sphincter  pupill»), 
and  tile  eye  is  fopnsed  for  the  far  point  and  can  not  af^commoduto  for 
near  by  (paralysis  of  tlio  ciliary  nnisele).  A  slight  degree  of  exoph- 
thalmuit  exiets  because  three  of  the  recti,  which  normally  draw  the 
eyeball  backward  into  the  orbit,  liave  lost  their  tone. 

Oilier  muscles  besides  those  innervated  by  the  ocnto-motor    nerrp 
may  be  ufTeeted,  and  the  paralyses  may  affect  not  simply  one  but  both 
eye«.     In  this  way  many  manifold  combinations  arc  formed,  of  which 
the  following  are  the  most  frequent:  («)  All  the  eye  mnscles  in  one  or 
both  eyes  are  paralyzed,  so  that  the  lids  hang  loosely  down,  tbe  eyns  an* 
directeil  <}traight  forward  and  are  imni<)v».bte,  and  there  is  dÜHtatton  of 
the  pupil,  with  abolition  of  the  accommiMlation  {ophthalmoplegia  to- 
talis),   {b)  The  paralysis  affcnts  only  the  exterior  eye  mnscles,  while  the 
interior  muscles  of  the  eye  (ftpliiiicter  pupiihe  and  ciliary  muscle)  are 
intact  [ophlftalmoplfgia  externa  elve  exterior).     This  is  more  frequent 
than  total  ophthalmoplegia,  and  Snds  its  explanation  in  that  tho  nuclei 
for  the  Hphineter  ptijiilla-  and  the  *.-iliary  ninsele  are  separate  from  the 
other  nervo  nuclei  (Fig.   178).  and  hence  frequently  remain  exempt 
from  processes  which  destroy  the  nuclei  of  the  other  ocular  muM-lea. 
For  this  reasim  ophthalmnpleKia  exterior  is  generally  of  centml  (nn- 

[*  Indfwd,  miLny  ctuv»  nt  mnoomitant  Kjuint  are  without  doubt  paraljaio  in 
origin.— O-l 

ft  AUhouf;h.  in  the  tsiicnvnuu  at  lliv  tranxlat^or  niiil  of  BOtnc  othrrs,  IsoliUcd 

parslf^is  of  the  »iipcrior  rectus  occurs  with  con.siilerabte  fre<]oency,^I>,l 
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cleur)  origJQ.  (c)  Op/ithaimopieffiu  intcrmt  {sive  i/i/en'or)  furtns  the 
convene  to  ophthalmoplegia  externa,  as  in  it  üiily  the  interior  inusciüs 
of  tlie  eye  aro  juimlyzed.  It  can  be  produced  artificially  b;  moans  of 
atropine. 

3.  There  are  combined  paraljsis  which  do  not  alTeot  the  individual 
musi^lcs,  but  alToct  a^fioeiatDd  movomcntfi.  Thii»  the  ability  to  look  to 
tho  right  or  lert,  or  to  look  up  or  down,  etc.,  may  bu  loBt.  The»  are 
known  a«  conjugattjmraly^it  (Prcvogt).  The  moat  characteristic  cases 
of  this  sort  axe  those  of  paralysis  of  the  lateral  rolatdre.  There  may,  for 
example,  be  a  paralysie  of  the  associated  moveniontd  to  the  right.  If 
the  patient  then  fixes  his  gaze  upon  an  object  which  is  carried  in  front 
of  him  from  left  to  right,  the  eyes  follow  it  until  it  bat«  gut  to  the  mid- 
dle line;  then  both  eyes  stand  still  without  being  able  to  move  farther 
to  the  right.  One  might  «upposc  that  he  was  dealing  with  a  paralysis 
of  the  right  exteroua combined  with  one  of  the  left  internus.  But  this 
idea  can  be  readily  disproved  by  approximating  an  object  to  the  patient 
along  the  middle  line  The  patient  converge«  upon  the  object  «ntil  it 
ia  very  close  to  him,  and  hence  can  us«  hia  left  iutc-nnis  perfectly  for 
purposes  of  convergence,  white  the  same  muscle  is  paralyzed  in  its  ca- 
IMUiity  of  rotator  to  the  right.  The  cause  of  conjugate  paralyaea  are 
lesions  in  the  association  centers  of  the  nerves  for  the  ocular  mugclea.* 

Etiology. —  Paralyses  of  the  ocular  muscles  are  the  result  of  a  lesion 
whicii  nmy  bo  situated  anywhure  in  the  course  of  the  tierre  tract,  from 
ita  very  beginning  in  the  cerebral  cortex  to  its  termination  in  the  nmscle 
itself.  According  to  the  site  of  the  lesion,  paralyses  are  distinguished 
into  intracranial  and  orbital. 

In  intraeranial  paralyses  the  focus  of  diseases  lies  within  the  ctunial 
cavity.  It  may  affect  the  centers  of  highest  rank  which  lie  in  the  cor- 
tex of  the  brain  (cortical  paralysis),  or  the  association  centers,  or,  last^ 
ly,  the  center»  of  lowest  nuik — i.  e.,  the  nerve  nuclei  upon  the  flooi*of 
the  fourth  ventricle  (nuclear  pandysis).  The  bands  of  fibers,  likewise, 
that  connect  these  centers  may  br  affect«!,  as  may  also  be  those  fibers 
that  run  from  the  nuclei  to  [he  surface  of  the  brain  and  unite  there 
to  form  the  nerve  trunks  (fascicular  paralysis);  and  the  nervo  trunks 
themselves  may  be  affected  in  their  course  along  the  base  of  the  skull 
(basal  paralyain). 

Orbital  panilysos  are  those  in  which  the  lesion  is  seated  in  the 
nerve  trimk  and  its  branelies,  commencing  from  the  entrance  of  the 
nerve  into  the  orbit  through  the  superior  orbital  fisaore,  and  extending 
to  its  termination  in  the  muscle. 


[*  Paralysis  of  ««»ociatfd  mo*rpro«Dts.  due  tn  «aeh  Inion  of  the  ■nuciaiiun 
centers,  ni»  Bffecl  the  parallel  movemonts  of  either  vyn  to  the  right  (drxtrrncr- 
sioii),  left  (IwTOvvniionJ,  u|i  {»ureimiv«rsinnt,  down  (rlcnrou inversion  ;  aluo  the  movc- 
ments  ot  conr^rgence  anti  of  dirergtnce  (convergent»  and  dinrgenn  paralytiU^ 
— Parioaud,  Graefe,  Ubtboff.— D.] 
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To  diagnosticate  the  atteof  the  lesion  we  must  t^ke  account  of  i 
cbftnu^ti-r  of  the  paralysis,  and  particularly  of  those  accompany 
symptoms  that  point  to  so  intracrauial  or  to  an  orbital  lesion. 

As  regards  jtft  nature,  the  lesion  may  develop  as  a  primary  affecttob 
in  the  nerves  or  in  their  areaä  of  origin,  these  Iwing  attacked  bj  tnfl»m- 
niatlon  or  by  aimpte  degeneration.  Much  more  freijucnUy,  boveTer, 
these  structures  suffer  indirectly  as  a  result  of  disease  in  their  vicinity, 
such  ad  exudates  (especially  in  the  meninges),  thickenings  of  th«  pert- 
ostoum,  neoplasms,  huemorrhage«,  injuries,  oU;-,  \>y  which  the  nerreeot 
their  nuclei  orotlirown  into  a  condition  of  inflammation,  are  compresMd, 
or  are  in  some  other  iray  subjected  to  injarr.  Among  the  vuoalar 
changes  which  are  to  be  enumerated  as  causoh  producing  lesions  of  the 
nerTca  supplying  the  ocular  muscles  arc  atheroma,  aneariarat,  and  oc- 
clusion of  the  resselti. 

The  cause  of  the  lesion  is  frequently  to  be  sought  for  iu  some  gen- 
eral disease.  Among  theee  aypbiUs  is  the  most  usual  cause  of  punUysei 
of  the  ocular  muscles.  Other  diseases  that  result  in  these  paralyaes  arv 
tuberculosis,  tabes,  diabet«^  toxic  affections,  prt^ressive  imralvsia,  dia- 
eeminated  sclerosis,  hysteria,  in  fact,  the  most  Tarione  diseases  of  the 
brain,  including  particularly  those  of  focal  character  &ud  tliUHt*  situated 
at  the  base  of  the  sktill.  Among  ai^tute  infectious  diseases,  dipbtlivriate 
the  mögt  frequent  cause  of  parul^'ses  of  the  ocular  mtisclcs.  Injuries 
may  affect  the  nerves  of  the  ocular  muscles  in  the  orbit,  or,  in  the  cam 
of  fracture  of  the  skull,  in  their  intracranial  course.  Kheumatio  pa- 
ralyses are  very  frequent.  By  this  t«>rm  we  understand  those  paralyse« 
iu  which,  juilgiug  from  the  accom|Minying  symptoms,  the  lesion  i«  aiio* 
ated  peripherally,  and  for  which  no  cause  can  be  found  excojit  powibh 
the  action  of  cold.  It  is  for  this  latter  reason  that  they  have  been  called 
rheuniatii^  pnrulysea. 

Course  and  Treatment.— The  paralyses  either  set  in  suddenly  or  de- 
velop ill  an  iii.tjdlous  luanner.  Sometimes  relapses  occur.  The  course 
of  the  iHtralyiteii  is  alway»  clironio.  Kvcn  in  the  most  favoruble  cuseaeix 
weeks  and  more  are  reqinr<^d  for  a  cure,  and  many  |K»rolyses  tire  alieo- 
lutely  incnrabte.  Whether  this  is  so  or  not  depends  niuinly  tipou  tli» 
cause  which  lies  at  the  bottom  of  the  parnlysi«.  and  which,  tberefoTV, 
must  flrtst  of  all  be  laken  into  consideration  in  making  the  prngtiosis. 
Another  means  for  determining  the  lalN^r  irfalTnrdfd  by  the  dnmtion  of 
(he  paralysis,  since  old  paralys*^,  on  aorount  of  the  secondary  change« 
that  set  in  (atrophy  of  the  paralyzed  mueole  and  contractor«  of  its 
antagonist),  no  longer  hold  out  any  pronjiect  of  a  cure. 

Tre^timent  has  first  of  all  to  take  account  of  the  causal  indication. 
In  this  respect  syphilitic  and  rheumatic  paralyses  afford  the  beat  j>rDg- 
nosis.  In  the  former  an  energetic  autisyphilitic  treatment  with  iodine 
and  mercury  is  indicated.  In  the  latter  we  give  sodium  salicylate,  and 
employ  iliaphoresis.    The  symptomatic  treatmüut  consists  mainly  in  the 
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local  application  of  electricitj,  adniinisctireil  priucijially  under  the  form 
of  Uio  eoDsUnt  ourreDt,  rarely  iiiider  that  uf  ihu  induct«!  current.  Kx> 
ercise  of  the  paralyz4.-d  muscle  with  tlie  aid  of  prisms  is  also  sooietimes 
employed  with  advantage. 

liesides  the  treatment  of  Uie  paralysis  itä<flf,  it  seoma  aleo  riKjuisite, 
nntil  the  cure  has  been  accnniplished.to  relieve  the  patient  from  the 
annoyance  which  the  diplopia  and  the  vertigo  entail.  When  we  are 
<lcaling  with  lery  slight  paralvriea  we  can  unite  tlic  double  imagt-x  by 
means  of  prisms  Bft  in  a  niiiiable  pot>iliun  ;  in  this  ca8c  the  pnlicnt  is 
made  to  wear  the  prism»  under  the  form  of  glaisca.  In  more  marked 
paralyses  prisms  do  not  suöice  to  compeusat«  for  the  incorrect  position 
of  the  eyes.  Then  there  is  no  other  way  of  relieving  the  diplopia  thon 
to  bandage  the  paralyzed  eye,  ur,  better  still,  to  apply  glasses  which  have 
an  opaque  plate  for  the  paralyzed  eye. 

In  old  jjamlyses  in  which  contracture  of  the  antagonists  has  set  iui 
we  can  get  a  result  only  by  o|)oratire  treatment.  This  consists  in  sec- 
tion of  the  oontraotured  muscle  witb  simultaneous  advancement  of  the 
muscle  that  is  paraly/cd  (see  §  Ifii).  The  latter  is  thus  put  under  more 
favorable  meohanical  conditions  for  working— conditions,  to  be  sure,  of 
which  it  can  avail  itself  only  if  it  still  poeses««  a  certain  dogree  of 
contractility.  Complete  jmrutyscs,  therefore,  are  incurable  crcn  by 
operation. 

In  order  to  facilitate  the  diagnoftinat  iKimlvMus  of  thv  ocnlar  iitiiArIni  fur  begin* 
DOT«,  a  wlied itic  U  »ot  furlh  ou  page  6U6,  shuwing  the  pMitioii  or  the  duuhlu  iiimgw 
«nit  thi-ir  VRriritij;  n-lationti  in  dilTt-iviit  (lircctutn»  »i  the  gaxe.  The  positiuii  of  the 
dutiblo  imAgt«  is  prcn  in  the  flgnrp.«  atineieil  to  the  text,  in  whirh  the  dott«»]  out- 
liiieH  denote  the  fali«>  iiuagv  and  i-orreBfiond  tlKTcfore  tu  \\w  parftlVKOd  cj^r. 

1 1  would  be  a  mii<iliikf.  Iiowercr,  toP(i|>[Mi»u  t)tttl  iu  order  to  make  iiL*<irroct  diag- 
nosis It  ii  MitnciL'nt  to  know  the  ^igns  ol  Ihv  jiunlvslfi  of  t<aoh  individual  muscl«  or 
to  take  thcni  tmm  sui'h  m  wli^me  w  lliat  iirraented  anil  lUoii  Ai>e  to  which  of  tbrnu 
any  case  that  may  tie  bt>fon>  ux  flt«.  In  ibis  way.  to  Im  snrc,  we  would  quickly  make 
the  diKt;iiu«is  in  th«  typical  and  uncom|)lioatoj  iitse«.  bnt  in  the  nuo)ert>u»  caws  of 
cMiUined  {mralysi.i  wc  would  I»  helplem.  A  niucli  more  pwjier  way  of  going  to 
work  U  lodotcrmin«;  exactly  atl  the  Hymptoniüt  in  nuy  given  *Mm,  and  froin  tlieiii 
find  out  in  what  dircclions  the  inolility  ^f  tlin-yc  tt>  invomplvt»:  then,  with  Ifae  aid 
of  a  prcrise  kimwlcdjie  of  the  mi-thixl  of  a<^-ti<in  of  euch  oeular  mufiolc.  we  ran  make 
OQt  which  onu  or  whith  two  nr  thn-c  of  the  mnwlesurp  paralrm-d.  This  nirthorl  of 
examination  may  be  illustrated  br  the  JdUuwing  eunorete  exatopte  : 

A  paliont  Piimeü  cumplatnitig  nf  diplopi4w.  W<-  Und  di'l«riuitie  that  we  are 
•lealing  with  binocular  (not  raonoculnr)  diplopia,  from  the  fart  thai,  as  aoon  a«  one 
of  tlie  eyes  is  corere-d.  tharn  is  sitiglo  visioii.  Then  we  make  iht  pHli>.-nt  fix  tii» 
SKtK  upon  a  pcnoil  lirld  in  front  of  him,  and  whil«  morjng  thin  in  diHen-'nt  direo- 
Lions  we  notk-o  wlwlhor  hoth  eyw  follow  it  uniformly.  Weolwerri?  that  thi-H  is  the 
case  in  all  din't^tion»  of  thegaxe  except  «^en  thecyasara  casl  down.  When  llu-  at- 
tempt is  made  to  look  down,  lht>  left  fyvdoes  not  sink  as  low  ii.i  ttte  righr.  and  at 
the  same  tinii-  converge»  rather  Uio  much.  Wo  arc  tlicreforv  dealiog  with  a  pa- 
raIyHi8  of  one  of  Ibow  musclee  which  depress  the  left  eye — that  in  of  the  Ivft  inferior 
rectiu  or  the  left  «uprrlor  ubliquc  To  distinguUh  between  Ihrae  two  we  examine 
tlis  double  imagoK. 
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na.    IBB.  -  Pnsmmr  or  twb 
«a  or  xtu  Bt'ruioii    Ob- 


We  Jigoin  caiTT  the  pancJI  in  diffcmit  direction))  in  front  of  ihe  pMient*«  ejn, 
«nd  doU'riiiinv  ihHt  I  tit.'  pencil  is  seeD  double  chiefly  id  the  lbw«r  halt  of  the  flrldvf 

lixftlion — a  fact  which  agrees  with  the  iatf^tig  beLi- 
uf  uiiceyu  when  the  gaze  is  dirvcUtd  duwnwud. 
the  two  itDB^,  the  ri^ht  one  (S.  i'ig.  IQH)  »  tbr  tu' 
distiiivt,  FloJida  uprlKht,  and  is  the   more   eleval'  . 
Thf  left  iiiiOige  (/<)  i»  indistinct ;  it  U  the  fni^^  itamgt 
i.p«^  5t>4}.     It  i»  lower,  and  is  obliquely  pUoe«!.  it* 
upper  end  being  incliaeü  toward  the  right  ima^e.    W« 
now  Oliver  flret  one  eje,  then  the  other,  «.nil  «sk  th» 
patient  which  of  tho  twu  imagv«  disappears  in  each 
i-asä.     In  this  way  wo  Und  out — 

I.  That  lhi3  indistinct  (false)  iina^  correspond» 
to  ibe  left  eye.  Hence,  we  conclude  that  the  paralyw 
aOecl^  the  left  eye. 

3.  That  the  image  of  Uid  left  eye  atamls  belo*. 
Thtf>  proves  that  tho  eye  itself  is  relatively  ton  bi$h 
(K«  pag«  JiSS  nnrl  Fig.  HI),  and  ugrvvs  with  oiir  |ireviousob»erritiioQ,  that  whan 
lb«  gaM  it  loweriil  the  left  cyv  remains  standing  tx>D  hi^h,  and  that,  tborefoi«,  oBt 
nt  itji  deprenson  is  paralvzv^L 

9.  That  the  iiria^i>  Wlnnging  to  tlie  right  eye  lie«  to  the  ngbt.  that  btilonging  to 
the  left  eye  to  the  left,  and  honcc  the  double  images  are  hoiuunymous — a  fa^  wliieh 
l>o)nU  to  a  italhulugical  uonvergDnce  <Me  page  W3  and  Fig.  160).  With  the  aid 
of  these  facts  we  can  determine  which  of  the  two  deprcasor  miuclc*  ia  the  one 
paralyind. 

The  inferior  rvclus,  iNüudca  dvpreieiug  tlie  eye,  also  effects  its  adduction.  The 
reason  tor  this  \*  that,  just  as  in  the  vase  at  \be  sujHiriur  rectus  ([»jce  TiHÜ).  the 
muscular  plane  of  Ih»  inferiur  rectu.s  doc»  not  coincide  with  tho  sagittal  axia 
of  the  nyc,  lint  forma  with  it  an  aiinl«  which  »ptttis  out  jtOsleriorlT,  bc<?au!w>  tb» 
muHcl«  di^s  not  nin  from  itü  iiiHenlon  at  Ihe  optic  foramen  älrai^ht  forward  to 
the  eyi^liall,  but  forwiird  and  outward.  For  the  same  reason  the  coatraoLioD  of 
the  inferior  rectus  also  pnxlucc«  a  turviun  uf  the  eye  in  such  a  way  that  the 
upper  extremity  of  it«  vortical  meridian  is  Inclined  oulwahl.  Whrn  th«  itifcirior 
rectus  is  paralyeod.  iu  adducent  action  is  abrogated,  and  the  eye  coDscqucnlly  ia 
»otnewhat  abductcd  (producing  i^rmsed  double  iitiagre).  But  in  uur  vnse  precisely 
tbe  opposite  occur»,  the  eye  aqiiinting  soNK'what  inwsnl  (the  double  image«  are 
boinnnymous). 

The  «u|>erior  oblique  dciiromi»  tbe  cyo,  and  rotate«  and  moras  it  out.  If  the 
latter  action  ia  abrogated  in  consoqucnce  of  parBlyiti)>.  tJie  i>ye  is  in  a  oondltion  of 
pathological  cuEivurgeiKie,  and  the  double  image»  arc  hotnuuymous — a  state  of  tfainfa 
which  in  fact  exiat,  t»  the  case  traforv  us.  We  bene«  diagDOsticate  apatmlysisaf  tbs 
Huprior  oblique  of  tho  l^'fl  eye. 

Dut  might  not  thc^  »ami'  syitiploms  bi^  prtnlucvd  by  a  combinalion  ot  two  pa- 
ralyse»— that  is,  of  the  Itift  inferior  rectus,  as  a  result  o[  which  the  act  of  depnadoa 
pf  tho  left  eyis  is  defM-tire.  and  of  the  led  external  r<'«'tu!»,  by  which  the  p^ioition  of 
conrorgfnce  is  caused  f  This  question  can  be  answured  from  the  kind  of  obliquity 
prosciited  by  the  ap^nrent  iniagr. 

We  have  soen  that  a  rotation  of  the  eye  about  its  ugittal  axia,  by  which  Ih» 
vertical  meridian  gi't«  to  »rand  nbliquely.  makes  tbe  image  that  is  »e«n  with 
this  «ye  alto  appi>Ar  oblique.  Conversely,  from  the  obliquity  of  Ibe  image  w« 
can  form  a  conclusion  as  t«  tho  po«ttion  of  the  vertical  meridian.  In  our  vas* 
the  lower  extremity  of  th«  apparent  image  (Fig.  1HÖ,  l.)  i»  seen  too  far  U>  tb» 
left.     This  corresponds  to  the  iip|irr  extremity   of   the   retinal   image  (p,   Kif. 
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173  A),  which  then  must  lie  to  tho  right  of  Uil*  v<>rL)ual  meridian  of  the  rctiii«, 
I'l  «'i,  »ino*  its  projivikn  oxt^'maUy  liiw  to  the  left  of  the  vuriit^»!.  Tho  retinal 
im*ge,  liowever.  rettllj'  lioi  T«nicdl1v  in  tlic  n>(ina.  nnce  th«  object  statidü  rer- 
lirollr  in  sp«co  Hone«,  the  «buYo  BULemmt  is  Ijetler  «xpressed  thus:  1'hu  ii|)per 
half  of  th**  ViTlical  nii'riilian  of  the  n.'titm  Iik'*  u>  tho  l««fl  of  the  tipiM-r  oxtivniilr  of 
th«  verticallr  placed  retinal  image.  Hence,  ii  follows  thai  the  vi;rtioul  inerKlian 
has  its  upper  half  iiiclio«!  to  th«  luft,  or  outbid«,  «od  lis  lower  half  inclinod  to  the 
right,  or  inside. 

Wbaf  [)araljsta  corn^ponds  to  this  position  of  the  vertical  tneridtaii  I  Tlio  »• 
parior  obliquo  (s.  Fig.  173  A)  rutatvs  theL-jo  iusuch  u  way  that  I  he  vertical  meridian 
bo«  its  np[)«r  extremity  inclined  inwarcl :  the  inf^rinr  ublique  (■',  Fif^.  172  A]  teitOa 
to  inuline  the  upper  extremity  of  the  rerlk-ut  meridian  uutwanl.  In  a  ftale  i»f 
heaUli  lhi^»«  t<ru  muscular  actions  arv  in  ei|uilibriuni  in  the  primary  pmil  ion  nf  the 
eyas,  so  that  the  rertiual  meridian  r«>Ally  doe«  slanil  Tertlcivl.  But  if  the  action  of 
the  superior  oblique  is  abmifsted  in  ooii9e<|uenoe  of  paraty«!»  uf  thv  tiiu^clo.  liie  iii> 
feriur  ubli<.|ue  geCt*  the  uppor  liniid  and  druwK  the  tneridiun  toward  its  own  side,  ho 
that  the  up)»er  eitremity  of  the  meridan  iti  inclin^'d  outward.  Since  thiit  is  th« 
position  of  the  meridian  which  we  «ouclude  to  exist  in  our  caoe  from  the  obliquity 
of  the  double  imogeis  uur  diagnueis  of  a  paralysis  of  the  auperior  oblique  ii  thus 
conti  rnif'd. 

If  lh(!  inferior  rectus  had  been  [>»ralyz«:d  the  apparent  imago  would  have  been 
inclined  in  the  contrary  dir«N-tioii.  The  inferior  reciu»  irkclineü  the  upper  extremity 
ot  the  vertical  meridiiin  outward,  and  when,  owing  to  paralysis  of  the  mutftle,  it« 
a<:tiou  ceoaes,  the  verticnl  mrridiiin  oiW'Uincs  Llic  op].KMitu  inclination — i.e.,  with  its 
upper  oxtrcmity  inward.  This  poMiion  would  be  just  the  opposite  of  that  present  in 
our  case,  and  hence,  too,  the  obliquity  of  the  fa)M  imaf^e  would  be  in  a  direction  coo- 
trary  to  that  actually  observoil. 

For  a  complete  examination  of  the  COM  it  would  also  be  r«>qin«itc  to  test  th«  po- 
sitioa  uf  thv  double  iniaKVü  in  iho  diflvrvnl  direction»  in  which  the  eye  is  tumad. 
The  action  of  the  xuiterior  obtiqup  is  made  up  of  three  coni|N)iiPitts.the  niBj^itude 
of  which  rarice  according  to  the  poi^icioo  which  the  eyeball  occupies  at  the  moment 
when  theyeome  into  play.  ('oii*>i-<)Ui-ntly.the  borixoutoi  separation,  the  diffitreiK-e 
in  heij^ht,  and  theobliqttityof  the  double  imaf^os  undergo  cbanctcriMtic  chaagod  oc- 
conlittgos  the  din.vtiun  uf  the  );azc  is  varii^l. 

The  obliquity  of  the  false  imof^',  however,  t»  uftt'n  but  very  nlightly  marked: 
and  the  horizontal  si>paration  of  the  double  imaf*es  is  not  always concluoivr,  since  it 
may  be  influenoed  by  a  piVHtxisting  disturtwiiue  of  the  t^>qui!tbrium  betwwn  th«  In- 
ternal and  external  recti— a  disturWnw  which  in  broughl  Ut  H^hi  by  the  paralysi*. 
If.  in  th»  CO»«  her«  OMUmed  to  exist  of  a  paralysis  of  the  sujierior  oblique,  a  latent 
divergence  fexuphoria]  (see  [tage  613)  hul  been  preeenl.  the  double  images  would 
hav«  haen  vm%»mi  instead  of  homonymous.*  Hence,  in  pamlyjti'H  nf  ihr  obliqui;^. 
just  OS  the  paralyse»  of  the  superior  and  inferior  recti,  we  roust  depend  mainly 
upon  the  Tcrticdl  sc|raratiun  uf  the  double  images,  and  determine  In  what  way  it 
changes  with  lhi>  movements  of  the  eyes,  and  particularly  willi  aUiuetion  or  ad- 
duction of  the  paralyzed  eye.  With  regard  to  these  rulatioDs  Mauthner  has  node 
the  following  diairmnimatic  iwhuuie  for  th«  diagnosis  uf  paralysis  ot  the  eleralors 
and  depre»oni.     It  has  proved  of  good  service  in  pra4*tice. 


(*  Another  factor,  rery  important  in  this  connection,  is  the  natural  tendency 
ehowQ  by  the  eyes  to  diverse  when  liKiking  up.  and  to  converge  when  looking  down. 
This  tenilency  of  itoelf  often  priKluces  cnM^ted  diplopia  in  paralysis  of  on  elevator 
and  homonymous  diplopia  in  [wralysis  of  deprvtwor.  no  matter  whether  tJie  muscle 
affected  is  otw  of  the  obliques  ur  un«  u(  the  nt-ti.— D.) 
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BEnAVIOR  OP  THE   DOCRLR   IXAHRS   IN   PARALYSBS 
OCULAK   MrSCLES. 
iTb«  ftpj«reDt  ioiag«  hu  *  dotted  outlin«.) 


OF 


Piu,  IBB. 


Bxitnud  RmIiu. 

Oiplopt«  appfiAn  in  looking  towurl  the  punlfxvd 

»ide. 

The  laleral  >ep»nUion  of  tbo  images  increans  as  Lfae 
paraljMMl  ejre  is  abducted. 


RfEM-4*M 

Piaralj*. 


m  IT. 


r».  m 


Fill.  IW, 


rickiH 


IM. 


Internat  HrtiHK.  H          ■ 

Diplopia  im  IvukiriK  U>wanl  th«  sound  side.  I         I 

The  lateral  scp&mtion  of  th«  images  increases  in  ad-  ■         I 

duoLion  of  thp  pnnilyied  «f».  Fso.  MB. 

Superior  Reetus, 

Piplopia  on  looVin;;  up. 

The  vertical  diftam,'«  betv^on  the  image«  inoreaM«  as 

Ihs  (Minilyzaij  eyo  is  elerated  an<l  nbilurtH).  H 

']']»>  i)htif(uity  increawis  In  Ad<luctioo.  H 

The  lateral  »oparalion  of  the  image«  diminiftheswben  H 

tha  Bye»  are  turned  laurally  in  eithH?r  direction.*  Fio.  im. 


Inferior  Jteelut. 

Piplofiia  on  looking  down. 

Thp  VL-rliwiI  ilislaii(!i«  between  the  images  iJicnMues  as 
th«  pfB  i.-*  dnprpsAtii]  arirl  abdiit^ti'il. 

The  iibliquily  inrrv-n^^  iii  addurtion. 

Thf  lateral  sepanilton  of  the  iiiiagnt  dimiai^hes  wb«n     ^'-^ 


I 


ns>  IIL       ^^^  ^y"*  "^^  turned  laterally  in  either  direction.^ 


FtD.  lOL 


[*  Awordlng  to  nost  wrilen  and  to  the  translator's  experience,  th*  lalwml  i 
raltcin  im<n«f>ea  progrMrireljr  aa  th*  «yw  are  adductit)  or  are  ele<ral«d. — D.] 
It  The  lali-ral  wparatioo  incteM«  aa  the  panlyzod  eye  i»  abducted. — D.J 


Superior  Obliipit. 

Ttiplopia  on  looking  ilown. 

Th«*  vortiral  di^ftnnr«  botwocn  the  image«  Inereafea  as 
th«  eye  1.4  il>npr<«Md  and  arldii<>t«rl. 

The  obltijuity  increases  with  iho  abduction. 

The  lateral  distant«  between  the  images  diminish«« 
when  the  eyes  are  turned  laterally  in  either  directlon.f  rra.  iob. 

Inferior  Oblique. 

Diplopia  on  looking  up. 

The  vertical  distance  between  the  images  IttcreaanM 
th«  eye  i»  elevated  and  adducted. 

The  oliliquity  in(.Ti>aM»  with  the  abduction. 

The  lateral  distance  between  th«  images  increaMsi  as 
the  eye  i»  lOcrated  and  abducted. 
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A.  DlPbOFU    IIUVKLOPISO   IN   THE    Um'KR    I'aHT  UK  TUK 
Vertical  distanoi'  hrtwiifn  the  two  image«  great«ftl : 

T.  Above  nnd  to  thr  left. 

t,  Iioatc«  o[  Ivflfiy«  litKTior. 
8.  Image  of  ri^hl  eye  higher. 
IL  Aho*>*  an(f  to  the  right. 

1.  Image  of  rigfat  eye  higher. 
S.  ItDagB  of  left  efe  higher. 

B.  DlPtOnA    DKVRIXIPIMO    IN   TIIH    LuWKR    PaRT   or  THB 

Vertical  dlfUnc»  bfltween  the  two  ImagM  gnjat«>t : 
'    I.  Bdow  and  to  the.  hft. 

t.  Image  of  left  eye  lower. 

2.  Image  of  right  uy«  lowvr. 
ir.  Btioie  and  to  the  rxt/ht. 

1.  Image  of  right  eye  lowor. 

2.  Image  of  left  efe  lower. 


Pisu>  or  PixinoN.* 

Paralysis  of 
Left  vu)<#nor  rectus. 
Right  inferinr  oblique. 

Right  superior  reotiu. 
Left  inferior  obUtine. 

PiRLD  or   PlXATIOS. 

Paral>«ifl  of 
Left  inferior  rerius. 
Right  »uperior  oblique. 

Right  inferior  rectus. 
Left  taperior  obtiqD«. 


Fre(|uentl7  a  pativnt  affmlMl  with  a  paralvsia  of  a  depresaor  muscle  (inferior 
rectus  or  superior  ubliquvf  ia  nol,  at  all  awarvot  then)  being  adiSurcnco  iu  level  be- 
twetm  the  doubl«  image»,  stating  only  that  on«  imng«  i»  nrarrr  than  the  other. 
This  is  tlie  more  apt  to  be  th«  case  the  more  the  plarte  of  fixation  id  ileprewed,  and  is 


t*  The  faets  eaenlial  for  the  «liagnosis  of  luuarular  paraly«»«  may  b«  nt  forth  in 
the  following  formnl«'  Jevlnxl  by  the  translator  in  which  Kii,  Kd,  Kr,  Kl,  Eu  and  r, 
«Lc.,  denote  "  both  eye«  directed  up  (down,  to  the  right,  to  the  left,  up  and  lo  the 
right,  etc.").  1)11,  DX,  DK.  DI.  denote  respetrlively  hutnDiiftiiouB  diplopia,  crossed 
diplopia,  right  diplopia  (diplopia  with  the  image  of  th«  right  eye  below),  left  diplo- 
pia (diplupiA  with  the  image  of  the  loft  eye  below),  and  >>  d«iiolo»  "increasing 
progrvAeivciy." 


ParalyslBor 

BntuJiuijr  (but  ent  lD*arla- 
blyt  amclaiin)  with 

I<efl  intrrnal  rei-tui^ 

Right  «\U-riiul  m-tn^. 
Right  internal  rociiis. 
Ijoft  exlvrital  rectus. 
Kighl  »tipcrior  rrctii». 
l^eft  inferior  oblique. 
Lvtt  suprrinr  rw^tuüi. 
Right  inferior  oblique. 
Right  inferior  mtiu». 
Tjofl  Miperior  oblique. 
Right  imperior  oblique;. 
Left  interior  revluii. 

Kr.  I>H>>      "        . 

El.  DH>>      ••        

Euand  I.  DR>>       "       

Buand  l.DL>>       "       . 

Rdandr,  DR>>      "       

P^and  r.  DL>>      "       .,,    . 
Pxlandl.  nR>>      "       .       , 

DX  >  >  (n  En  ami  1. 
Dil  >>  in  Eu  and  1. 
I>X  >  >  in  Kii  and  r. 
DM  -•  -'  in  Ku  and  r. 
ÜX  >  -•  ill  Ed  and  1. 
OH  >  >  in  K<1  and  1. 
DO  >  >  in  FA  and  r. 
DX  >  >  in  Ed  and  r. 

The  following  principles,  also  enunolated  by  the  tmndator,  an  of  Mrrfce,  at 
they  bold  good  eT«n  in  the  moHt  complioUed  eases; 

Domonynious  diplopia  increasing  as  the  eyee  are  carried  lo  the  right  always  in- 
dicates parvsis  of  some  muscle  of  the  right  eye,  ami  increasing  as  the  eye»  are  car- 
riad  to  the  left  indicate«  pareai^  of  »otne  muscle  of  the  left  eye ;  and  in  either  case 
it  great,  todioate*  fwresi«  of  the  vitvrnal  rretus. 

Cruasfyl  diplopia  increasing  as  the  eyes  are  carried  to  the  right  always  indlL-atc« 
pareeU  of  »omt  muvcle  of  the  left  eye.  and  increasing  a«  the  ertus  an  oarried  to  the 
left  indicates  pareatis  of  seme  musci«  of  Ibe  right  eye ;  and  in  either  case  it  great,  li>* 
dioates  paresis  of  the  internal  rvotiw.    (äee  also  tables  in  g  123  A.) — D.] 
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ftccKiuDled  Tor  by  F0rsL«r  ns  fullow» :  If  we  gaz«  st  &  ntber  diataiit  point  si) 
in  tbe  plane  uf  tba  door  ujitm  which  we  arc  slaiiilin);;,  ttunw  puiots  of  Ibc  floor 
li«  nearer  »h  form  Ihi^ir  Images  higher  up  in  th«  rvlina  than  does  the  point  of 
atiun.  Kuw,  wh«i]  an  eye  slau<ls  Wo  high  owing  to  paralysis  of  a  d^prwwor  lntt»ei^ 
tlie  point  that  the  sound  eyu  is  loDkJng  at  funus  au  image  m  Itie  pnrmlvewl  fft 
upon  a  portion  of  tho  retina  ritual«]  al»vc  its  macula.  This  ia  intf^rprplc^l  by  tb* 
paltent  as  mi^niiig  that  the  point  seen  with  this  eye  ia  situated  Dot  lower  d»wu  but 
nearer  la  him.  Acconlinffly*  th«  imagu  that  luüka  neaicr belongs  tu  the  hi|rber  eye 
Tbe  (liaifncNfls  a«  lo  which  musale  is  paralyzed  often  preaenta  oonsiderattle  diS- 
culti«a  eren  tu  tile  adept,  if  tht>  case  ia  complicated.     This  oocun — 

1.  When  »reral  |)araI)-!KW  arc  oombini»!,  |)arti<;ularly  io  both  eye«,  and  the  pa- 
ralyiwH  are  partly  complete,  partly  incomplete. 

2.  When  a  disturbance  of  muscular  equilibrium  under  the  (onu  uf  laleol  L-onver- 
g*nc«!  or  divergence  [eaupborta  or  esophuria]  wo»  prvviously  prewuU  Such  «  dia- 
turbanoe  is  conrenod  fnm  a  latent  into  a  manifest  one  when  the  paraljr»!«  asts  ia, 
as,  owing  to  tho  bitter,  binocukr  visiun  l>efoiues  impoaaible  in  apil«  of  tba  («ftdcney 
toward  fusion. 

a.  When  the  two  oy«a  bava  an  uneijual  vianal  power,  and  tho  pai-AlysU 
th«  better  eye.    Tlin  latter  thon  is  UMd  to  perform  llsatiun  with,*  nnd  the 
paraWxed  eye  is  in  a  cotiditinn  of  Hecundary  deviation.    In  sucb  u  ease  it  is  «*sj 
the  sound  eyo  to  bu  regarded  as  the  paralyzed  one. 

4.  Wht-n,  in  old  (»tralysea,  a  oontrai-iurr  of  tlii*  unragonUta  has  taken  placcL 

The  diflleullies  of  diagnositt  are  often  incrciiscd  by  lack  of  liiu-UiKenoe  or  by  In- 
flQffißient  attenliou  on  1}h>  pari  of  the  jicLtieiit,  in  cdummjuvuc«  of  which  it  is  impo^ 
siblo  to  drtermiiu'  with  pre<-isiun  the  fiosition  of  the  dmible  images.  It  in  also  im- 
possible to  do  the  laUt'r  wlieii.  ta  in  old  paralyaei,  there  t9  a  teadeooy  toward  the 
suppression  of  tlic  double  imugi?s.  In  thts  case  we  must  rry  to  prevent  the  sup- 
pressinn  of  (h>!  fals«  imug«  hy  making  it  a^:  ««^^11  marked  aspofsible — e.g.,  hy  splrct- 
ing  an  oljjc\:t,  mic-Ii  aa  a  cauille  flam«,  wbii-li  cat«>he«  the  attention  of  tho  »yc  ;  or  «p 
nuiy  make  the  image  in  the  atmnd  oye  It-wi  liright  in  mmparlMn  with  the  false  ima« 
by  placing  a  dark  glaiu  before  the  sound  eye, 

Mkai<i'KEMEXT  or  tbg  PaRiXTMs. — A  preciw  determination  of  tbe  degre«  of 
paralysis  is  particularly  desirable  in  onler  (o  be  able,  in  Iho  course  of  trvatmenl.  to 
calculate  whether  the  paralysis  is  really  undfrßoinß  recession  or  not.  The  nieasut»- 
merit  is  made  with  tlie  help  of  the  double  images  ;  the  region  which  thp>w>  occupr 
being  displaced  farther  and  farther  toward  the  [HTipliory  of  the  Geld  of  fixatioo.  aod 
the  distance  between  them  lioooming  smallpr  and  Miialler  as  tbe  paralysis  doereasm. 

1.  The  !*iiiipk"»t  way  of  eslimatiiLg  the  position  and  the  degree  of  sepanttion  of 
the  double  images  conaiüta  in  planing  I  he  patient  at  a  distance  of  two  or  tbrer  mctrva 
from  a  wall  upon  which  a  point  lying  dirfclly  oppf;wt«  one  of  his  eyes  has  hrra 
marke«!  as  a  point  of  di*[>arlurc.  Slurtingfrom  this  point  we  carry  an  objct-t  which 
the  patient  is  to  follow  with  his  eyes  in  different  dircrtions.  We  mark  on  th«  wall 
the  points  whore  the  ohject  begins  tr.  appear  doiil>ie,  and  also  the  dejfre*  of  ntfMua- 
tion  of  tbe  duiihle  inmges  projected  u[^m  the  wall  in  the  different  direolions  io 
which  the  eye  is  turned.  Ry  repealing  this  tctl  in  the  same  way  at  certain  iatervals 
of  time  wc  determine  the  alterations  in  the  diplopia.  Inasmuch  as  we  know  the 
dislanL«  of  the  (tatimit  from  the  wall  and  the  hneardiritfuicf  from  each  other  of  the 
double  images  projected  upon  the  wall,  we  can  readily  caleulate  the  angle  by  which 
the  paralyzed  eye  lags  off  from  the  line  of  fixation — that  is,  the  angle  of  primary 
atrabiamit)  deviation  (IjaikIuU). 


[*ThIs  msy  »ven  occur  wboi  lb«  paralysed  eya  does  not  see  uvAtt  as  tbe 

other.— I).] 


dbtürbAxces  op  motility  op  the  kyb. 


soo 


2.  If  we  have  n  piTimvler  at  uur  (lis|>OBat,  tr»  in«ke  UM  p«t»nt  oit  in  frunL  of  it 
as  ill  th«  proc«M  of  dpti^rmining  the  field  of  viston  ;  th«n,  bj*  CBrrjring  Llie  mark 
used  M  «D  ol)JM!t  of  Ti-tii>n  Along  the  perimetric  »re,  we  wcertititt  the  |>otnt  where  it 
begins  to  appear  double.  Wv  rnii  Ihm  dulcniiitH^  ihepovitifltiof  the  doubl«  images 
upon  the  arc  of  the  perimeter  und  thus  find  th«  angle  of  the  strabjsniu»  dirwtljr, 
«ad  lint  havo  lo  get  at  it  hjr  cal^'ulatioii. 

8.  We  c»ii  al»o  bj  tnOA»»  of  Ihr  (MTtmoter  di^tentiinc  the  flfilJ  of  fixation, 
and,  from  the  way  in  wliirh  il  15  limtlcd.  judgv  of  the  degree  of  the  paralysis. 

4.  Wt>  irj-  to  find  the  prism  which  in  any  givvn  dinolioii  of  the  vjtn  cnrMcttf 
the  Btrabjümk  di-rintiuii.  so  thai  llie  dtiulilf  ima^-»  arc  fused  into  nn«.  The  angle 
of  strabMiua»  then  amounts  to  one  hnlf  of  the  rftnuxiun  angle  of  the  prisro, since 
for  weak  priams  the  law  holds  good  that  they  dcllecl  tjic  rajB  through  one  half 
the  angle  which  the  refnu-titig  edge  iticlo^es.  So,  if  doublo  imagM  are  united  by 
a  priflm  of  80%  the  ftmhismiu  deviation  amounts  to  10*.* 

An  indispensable  condition  foe  the  prvcinioti  of  all  tlicso  methods  of  mensura- 
lion  is  thnt.  while  they  are  being  |>erformed.tbe  [wtieni  sliould  more  hlaeyeü alone, 
and  not  liiü  head. 

SiTK  or  IHK  Lksio». — PanUywa  of  Um  ooulor  muscles  constitute  for  the  oti- 
nidan  «iigaged  in  the  study  nf  internal  ilbeases  our  of  the  moüt  im{>nrlanl  means 
'of  deteniiining  tlic  «I«  of  a  eerebral  adevl ion.  lletu-e  we  shall  now  etiterniore 
particularly  into  the  eousidemtion  of  the  dingnuslic  |)oinl&  front  which  we  can  de- 
termine in  what  part  of  th«  nerrou'«  tract.i  t  he  Wion  noetirs. 

I.  Lesiunii  of  the  e^N/rmo/At^Aer  mnji;,  tituatcd  abut«  the  nerve  nuclei  (that 
is,  the  cerebral  cortex,  the  awoeiation  centeni,  and  I  he  flbers  connertntg  Ihrae  parts 
with  one  another  and  with  th«  nuclei ~~ regions  which  are  all  cnrnprin-d  under  the 
name  of  intruverebral  troelst.  never  cause  pnralyMe«  of  indiTtdual  ocular  inuKles, 
If,  therefore,  isolated  paralyyes  are  present,  itvionü  of  as  high  a  aituiilton  «a  this 
«an  be  excluded.  Tbe  only  escei>lion  i«  ptoois,  as  this  sometime«  i^i  met  with  at-  an 
Lsolated  phenomenon  in  eortical  afft-etiana.  Otherwise  le»iüns  of  the  higher  evnterK 
always  canwi  eonjugair  fmral^».  The  eve«  are  unable  txi  I  urn  in  some  s|>0'Oial  direc- 
tion, or  Ib«y  can  not  lie  niftilo  to  converge.!  In  the  given  casetheejes  are  found  dot 
infrequently  to  be  drawn  towanl  th«op|K»il«aidebyasjManiodiccon1ractioiior  the 
antagonUt^  Thuni.  for  rsamplo.  in  pandysi»  of  the  lateral  rotalom  to  ibe  right, 
not  ooljr  is  it  im^ioiisible  to  tum  the  eye»  to  the  right,  but  it  may  be  that  both  eye» 
am  turned  cotilinuotisly  and  strongly  to  the  left  (conjugate  deviation^.  l.uujugalc 
paralysM,  with  or  without  dei-lation  of  llie  ere«  to  thf  op|to!tite  nidt-,  occur  in  dis- 
ease of  the  crura  rerebelli  w)  pontein.  of  tlie  )>on».  of  the  corpora  quadrlgoniina,  of 
the  groat  gan^ia  of  the  brain,  particularljr  of  the  thalamus  opticus,  and  of  the  poii- 
ctal  cortex. 


[*  Beally.  11'.  For  priams  above  SO'  refracting  ar^le  tliia  rule  no  longer  holds 
good.  Thus  a  prism  of  3S*  produces  a  deviation  of  20*  or  more  (dopending  upon 
the  way  In  which  tbr  prism  i*  held). — 11.] 

{t  I'aralyin»  of  romtr^fncr,  marked  by  inability  to  ulduct  either  eye  in  per> 
forming  conTergent'e,  although  the  ability  to  addiict  one  eye  while  the  other  is 
abducte<l  is  iinintpaired.  J'arat^»**  of  diffrgtitct  ho»  also  been  obeerred.  In  this 
the  ability  of  the  visual  axes  to  diverge  \»  «boiishe«!,  while  the  (s>wer  of  either  eye 
to  move  outward  in  performini;  futrallel  movements  with  the  other  eye  is  retained. 
Such  ca'*cj»  are  chanwicriAi'd  by  marked  hoimmynious  diplopia  when  tbe  patient 
looks  at  a  di^ant  object,  which  diplopia  iliminLshes  and  ultimately  diMppoan  as 
the  tert  objetrt  is  carried  ni'Hrrr  to  the  eyes,  iind  also  diniitiisbes,  ur,  sL  alt  events, 
fails  to  increase,  when  the  gaxe  is  carrietl  either  to  the  right  or  left.  Cf,  whit  is 
■nid  about  convergence  and  divergence  insufficiency  04  \^  A). — D.] 
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3.  Lesion«  of  the  nwlei  on  the  t\iMr  nf  the  fotirth  Tflnthrle  (nar-lear  panlTs«} 
prod««  for  the  most  part  pAralyscs  of  several  ocular  muscles.  In  thi»  way  ibe» 
»  developed  what  in  kaown  ae  cmtral  ophtkaimopkffia,  whicb  is  usu&lljr  elinoie, 
rarely  Miite,  in  it«  nnsvt.  the  paralysi!«  nnt  attacking  one  mnscle  and  then  gnrfo- 
«U]r  ext«ading  to  th«  reel.  It  may  b«  unilateral  or  bilaioral.  The  pto^s,  laeQ»- 
pariaon  wttli  the  complete  imralysis  of  the  other  idumiK-«.  ta  u(t«D  con^piaoaoriy 
xlight.  In  most  case«  the  interior  niuscloj  of  the  efe  (those  of  the  pupil  anil  »eeam- 
iiLodalion)  n-nmirt  exempt  from  Che  paralysis.  But  a  lesion  that  Affcctod  the  txit&k 
of  the  nerve  pould  not  fmm  all  the  fibers  of  Uie  nervv  »iugl«  out  antl  Imv«  ialart 
siuply  thoito  that  supply  the  interior  muscii»  of  t)i«'eye ;  and  bentTe  in  theac  cao» 
of  ophthalmoplegia  ezteiior  the  diagnosis  ol  nuclear  paralysis  c«n  bo  nuule  «tili 
probability.  Kut  if  (here  is  an  ophllialniDplct'ia  totalis — that  is.  one  in  «bieh  aU 
the  muscle«  ai-e  paralyzcd  without  exo^ptioii^iho  site  of  the  lesion  m*y  vaiy. 
We  may  bo  tk-Alinf^  with  a  nuclear  paralyais ;  but  cai>es  of  ophthalmoplegia  totaib 
may  also  ori^'inatc  in  a  Insion  of  the  trunk  of  thu  nerve  at  th«  baao  of  tbe  bram. 
or  even  within  ihc  superior  orbil«!  fissurt;.  In  this  caj«e,  therefore,  the  dl4i|^oflit  of 
the  site  van  bu  made  only  from  the  aeuompanying  symptoms. 

A  primary  affection  of  thi*  gray  subeLance  of  the  nuclei  of  the  uerres  of  thr 
coular  muscles  lies  at  the  bottom  of  most  cases  of  ophthalmoplegia  fWemicir'i 
liolioencflphalitif  superior).  In  its  tiatun;  Ihi^  affection  is  aualo(;oQs  to  that  whlrli 
in  bidhar  paralyats  attacks  the  motor  nuclei  situated  farther  dowu  (the  fatiai. 
gloBso-pharyngul.  hypoglossal,  and  spinal  accessory  nuclei);  and  «a  a  matter  ii( 
fact  nveral  casns  have  been  obeervuJ  iu  which,  by  anexteusioaof  the  proves« down- 
ward, an  ophthalinoplegia  has  hnil  aeeociated  with  it  the  syiuptuuis  of  bullMU*  paral- 
ysis. Tbe  most  frei{acnt  cause  of  the  disease  of  tbe  norre  nucbd  ia  syphilis;  tntt 
oases  of  central  ophlhAlniu]ilcgia  due  to  diphtheria,  influenta,  tabes,  disEuniinated 
sclerosis,  pmgressiTf  paralysis,  Itomdow's  diseaee.  traumsttfim,  ant)  poisoaiug  (In 
alcohol,  lea«],  carbon- monoxide  gan.  and  nicotine),  ami  also  caws  of  Dong«nital  oph- 
thalmoplegia, are  known. 

PAnly«es  of  indit'iduat  mutciea  also  may  arise  as  a  rttalt  of  l«sinn  of  tbe 
nerve  nuclei.  In  tJiis  category  belong,  above  all,  the  pandysca  thai  appear  in  th» 
beginning  of  tabes  dorsalis,  ajid,  although  wmcwbat  lew  fn^quently,  in  disseminated 
•clorofds,  and  which  in  most  cases  are  of  nuclear  origin.  Tabetic  (larmljrMfl  often 
disappear  in  a  surprisingly  short  time,  in  spiU-  of  the  pro^raes  of  the  fauscal  tlistawt 
But  still  thoyaiT  apt  to  leour,  and  in  many  cases  they  remain  pernianently.  By  » 
nuolear  Ic«inn  the  abduonu  can  be  {«ralyited  at  the  same  time  as  tbe  fiuTtal,  sine*- 
the  niKjlei  of  tiiese  two  nerves  lie  olo«  together. 

3.  FruKicuiar  paratt/aia  due  to  lesion  of  tbe  flbeni  between  tbeir  pojni  of  decwft- 
iire  from  the  nerve  nuclei  and  tbeir  emergence  at  tbe  base  of  the  brain,  may  h* 
diagnu^eated  if  there  is  paraly.tis  of  the  oeulo-motor  nerve  of  one  side  with  simul- 
(jUMOus  paralysis  of  the  oxtremitieii  of  the  opposite  side  (alternate  paralysis).  In 
this  oaM,  then,  a  foons  of  disease  mu»t  be  assunietl  to  cdst  in  the  lower  part  of  lbt> 
peduneulns  cerebri  (a.  Fig.  177).  Such  a  focus  of  disease  cause»  injury  ttoth  to  th« 
Bbon  of  the  oculo-motor  nerve  as  Ihey  pan  through  the  peduncle,  so  that  Che 
ooulo-motor  nerve  of  the  tame  side  is  pamJyxed.  and  to  Ibe  pyramidal  tract :  but  as 
Ihe  latter  doouaaateB  below  this  point,  the  eitr««mitie»  are  par^yzed  on  (he  n'de 
uppuBJle  to  the  kakm.  Such  a  iiaralyxEin,  howcTcr.  might  also  be  prodiii>wd.  bv  • 
focus  of  disMS»  at  the  ba««  of  the  brain,  if  the  disease  were  sitnatcd  so  near  itie 
pedunele  u  to  osuse  injury  to  it.  An  intrapeduncularstte  of  Ihe  lesioD  in  alternate 
psralysis  of  the  ocido-molor  nervr  and  the  eitreraities  can  not  with  certainty 
usumed  to ext^l. except  when  the  fllwrs  destined  for  the  interior  muscles  of  thee] 
bkve  esrajMHl  (taralyMH,  inaNutieh  ns  within  the  fH'duncle  the  flbera  of  tbe  nsrve  i 
bsso  tar  apart  ibat  the  niwt  luitcrior  of  them  may  n.'main  uiwITevlvd  bjtbal 
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In  ftiiulogoiis  fnKhinn  an  illvmat«  paralytüo  of  llie  (^strvmilin«  Mni  nf  the  ubducctis 
(■nd  iiIho  of  the  fuc-iHl)  mrf^v»  the  cxUtcnre  nf  «  tocün  of  diNenw  in  the  po»- 
trriur  ^Mii  of  thv  {>on«.  vr  in  thv  porlJonii  of  tbv  banc  of  tbu  bnuti  wljoining  il 
(ft.  Kig.  177). 

4.  Luioos  at  the  ha«e  ofik«  brain  may  likcwi««  affect  ono  nerve  or  mvoiuI,  and 
not  ioIreqiMntlv  sffevt  both  sides  at  uuiw.  Thv  facl»  whicih  with  mon;  or  In»  prob- 
ability load  us  U>  infer  the  existence  of  »  tMuwl  parblysiK  arc  :  (»)  When  a  «liola 
stTic»  of  cerabnU  nervo«  upon  one  side,  such  na  those  iiupplyiiig  the  ovulu*  miiwlcs, 
thf)  facial,  the  trjgciiiiruil,  tl)e  vplic.  Mid  the  ulfaclory  nervpR  are  paralyzed  one 
afler  another,  (ft)  Whi>n  the  alTentioii  at  the  trigrnijnus  begins  ander  the  gtiito  of 
a  neuralgia;  the  latter  not  being  obwrved  in  central  paralyses,  (e)  Wh«D  oamtr/t 
is  pertsoUy  blind  while  the  utbcr  ]>till  ecm,  and  ilia  opIithalninMwpe  doex  not  afford 
evideneo  of  wiy  fhunfren  siifli'Tipnt  to  account  for  this  different,  l-'rom  mich  a 
condition,  in  fact,  the  conclanion  may  be  drftwn  that  the  lesion  invoUus  the  intra- 
craiiial  segment  of  one  uptJc  iierv«.  Interniptioas  of  th«  opttn  rondnfiting  path» 
higher  up  can  not  alfcnt  one  eye  alone  ;  on  1  he  contrary,  they  always  Vad  to  visaal 
disturbance  of  both  eyes  under  the  fortu  of  bcmiopia.  llun)iopia,tu  be  sure,  can 
aim  be  cjuihkI  by  a  basal  lesion — which,  however,  niui>t  in  every  case  be  iiitUBt«d 
behind  the  rhiasm,  mi  bb  to  tmplical«  one  of  the  two  optto  tracts;  but  hemiopia 
may  also,  and  quite  as  readily,  originate  i»  a  IcAiim  situated  liighar  up,  even  its  far 
as  the  ocrebml  cortex.  Ilcniiupia,  thcrctore,  argaes  for  a  basal  lesion  only  when 
the  hemiopia  itaclf  can  Iw  provwl  to  be  due  to  an  affection  of  the  optic  tract.  Such 
ft  hemtopia  would  be  nüffumctl  lo  exixt  if  there  wa»  a  hen)iopic  pupillary  rcaclio» 
(pa)^481);  that  is,  this  ik  the  <-afii3  in  bomnnymous  hemiopia;  temporal  hemiopia 
is,  of  courw,  a  certain  sign  of  it  Ic^inn  at  the  base,  affecting  the  chiasm  at  the  an- 
terior or  posterior  aiigK  or  in  thti  niiildlc  line  (see  page  477}.  (if)  Paralysis  of  the 
olfactory  nerve  argues  the  esintenc«  of  a  baml  affection  in  the  anterior  fo«>a  of 
the  shall. 

Basal  paralyses  of  tho  ocular  muEiJe^  htv  a  fre^iaenl  consequence  of  fracture  of 
ttw  bwo  of  the  skull.  The  ab<]uccos  is  [>arl  ji'ularly  often  paralyzed,  lut  it  runs  cloac 
by  the  apex  of  the  pyramid  of  the  petrous  bone  and  is  readily  injured  by  it  (Panax). 

or  probablf  basal  origin  am  l)ia  cases  of  froquontly  ntntmug  ocuUf-motar  parcU- 
ym.  which  ordinarily  are  usherrd  in  by  violent  headache.  Tlie«e  are  usually  ob- 
served after  injurius  although  some  caees  are  of  hysterical  origin.  Leber  has  de- 
scrilbed  a  bilateral  paralysis  of  Ihu  aUlucciix  which  was  caused  by  the  pressure  uf 
the  carotid  upon  the  nerre»,  which  dinnttly  adjoin  iL 

\  Thu  diagnofis  of  an  orbitai  [>ars!;sie  must  be  made  from  the  accompanying 
symptomü.  when  these  are  indieative  of  an  afTection  within  the  orbit.  Among  such 
symptuniR  are  pain  in  the  orbit,  either  s|iontATieoii»  or  exriful  by  pre^Mire  »|x)n  the 
fyel>u.ll  or  upon  the  iinu-giii  nf  the  orbit,  a  deeply  situated  tumor  diwoverable  by 
(»Ipnlion,  pnitniKion  of  the  eyebaU,  unilairral  optic  neiirilix  due  l«>  prcssuni  on 
the  optk  nerve,  ami  finally  the  hiftory  of  an  anl^cedcnt  trauma  whieh  has  affected 
the  orbit. 

I*ani1y9r<«  of  the  ocular  muwies  may  be  of  eongntitnl  occurronee.  Mention  has 
already  been  made  of  cougenitttl  ophthalmoplegia.  The  mort  frequent  congenital 
paralysr^Hre  Ihosi'  of  theabalucrns.  It  i^  a  remarkahln  fact  that  in  those,  oontrary 
to  what  tal[4>.i  place  in  the  noquirtvl  paralyses,  mntnictiire  of  thu  anlagonists  doe« 
not  set  in  ;  both  eyes  have  a  [>erfectly  pru^ier  position  an  longa»  the  gare  is  not  di- 
rected toward  the  side  of  the.  |>aralyi>.eil  iniiücle.  An  inability  to  turn  the  eye  up- 
ward has  been  ohsexred  occurring  onincidently  with  congenital  ptosis.  Autopsies 
have  sliown  that  in  this  case  the  superior  rectus  was  absent.  Perhaps  in  this  cmm>, 
M  in  many  uthitr  instaiH^es  of  corpgvnit«l  (lanilyKi»,  the  primary  disciuw  is  to  be 
lookefl  for  in  the  nerve  nuclei  (Moobins). 
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II.  Latent  Disturdanous  of  Equiubrium  (HBTSROPnoRiA).* 

125.  Id  the  normal  state  the  ej6&  are  in  jierfeut  muscular  eguUi^ 
numin  ovorynatural — i.e.,  notforoetl — positiou.     What  the expreasion 

muscular  equilibrium  signiSe«  is  rendered  clear  by  the  followiug  experi- 
ment: We  cause  the  patieiit  to  fix  an  object  at  a  distance  of  thirtjceih 
timctren  with  both  eyes.  Then  we  puäb  a  sheet  of  pii]ter  before  one  ere 
and  wacch  behiad  the  [japer  the  eye  thus  covered.  We  eball  fin<l  thM 
the  eye  remains  corrpctly  adjusted  for  the  object,  although  it  no  longer 
seen  it.  It  remains  steadily  in  the  position  of  fixation  becBiise  this  is 
the  position  of  equiÜbrium  for  the  eye.  This  position  is  tlio  resultant 
of  the  varying  aniounta  of  innervation  nrhiuh  are  supplied  to  the  indi- 
vidua]  muscles  and  wtiich  arc  distributed  among  them  in  proper  pro- 
portions, f 

Disturbances  of  muscular  equilibrium  are  recognized   by  tho  aamr 
experiment     For,  suppose  that  both  eye»  are  properly  adjusted  for  the 
object  held  before  them.     A  screen  is  now  held  before  one  eye.     This 
deviates  bebimi  the  screen  in  some  way— say  outward.     When  then  the 
screen  is  withdrawn,  the  visual  axis  of  this  eye  is  no  longer  directed  at 
the  object^  but  the  eye  has  an  outward  squint.    It  henoe  has  to  be 
brought  back  to  the  position  of  fixation  by  u  movement  inward  (niov»- 
ment  of  adduotion).     Hence,  on  withdrawing  the  screen  we  observe  a 
movement  of  the  eye  in  a  direction  precisely  opposite  to  that  of  its 
deviation  behind    the  screen  (movement  of  rendjusimftit  or   redretf). 
This  latter  moremeat  is  generally  easier  to  make  out  than  the  dona- 
tion of  the  eye  behind  the  wirof'ii,  and  hence  is  currently  omplored  as  a 
means  of  recognizing  the  lutujr.     If,  on  the  withdrawal  of  the  screen, 
tho  eye  makes  a  movemeut  of  redress  inward,  it  has  been  deviating  out 
behind  the  8cret'n,and  vice  vers«.     The  phenomena  that  present  Lbem- 
selves  in  this  exjioritnent  are  aocounted  for  as  follows:  In  the  example 
selected,  in  which  the  eye  deviates  out  behind  the  screen,  the  two  ey« 
during  tho  act  of  fixHtion  were  not  in  muscular  equilibrium,  but  tended 
to  diverge.     Yet.  so  long  as  vision  was  performed  with  both  eyes,  there 
was  correct  fixation,  because  otherwise  there  would  have  been  double 
vision.     Now,  there  is  a  great  antipathy  toward  double  images  and  a 
correspondingly  strong  effort  to  Becure  single  vision  (tendency  to  fusion ; 
see  page  .'V'.il).     Hence,  an  amount   of   innervation  in  excess    of  the 
normal  is  conveyed  for  the  performance  of  convergence,  in  order  to  op- 
pose the  tendency  to  divergence.     But  at»  soon  as  one  eye  i»  covered, 
diplopia  can  nn  longer  take  place ;  there  in  now  no  object  in  maintaiin- 
ing  an  excessive  eflort  to  [K>rform  convergence,  and  the  eye  consequently 
rolls  outward.    The  position  of  equilibrium  for  this  eye  is  therefore  a 


{•  Son  Hppcndix  I«  this  section.  ^  1S5  A.— 0.| 

it  ThU  oorulition  nt  perf<>cc  r^jtalibrium  is  calltyi  orlhopSoria. — D.] 
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pathological  one — nainfh%  a  pot^ition  vt  iltvergi>Qce  to  aoertaiu  umount. 
As  sooD  08  tho  acraon  is  witlidrawu  aguiri, doubl»  irnagev  mnke  their  ap- 
peamnce,  which,  bowaver,  are  spetNlily  uuited  by  the  return  of  tho  de- 
viating oye  to  its  nürmiil  position  once  more. 

StrubiamuB  und  [Ubruly»i.>)  of  tht;  oculiir  tniiAclca  are  also  dUtnrbances 
of  equilibrium.  From  these  the  condition  here  in  question  is  distin- 
guished by  the  fact  that  midur  ordinary  circumsluncce  it  is  not  ap- 
parent, since  it  is  compensated  for  by  a  corresponding  output  of  inner- 
TBtioD.     It  is  hcDcc  called  latent  disturbance  of  equilibriiun. 

Tho  disturbance  of  equilibrium  Di»y  occur  in  either  one  of  two 
lenset — I  e-,  as  aa  excess,  or  a«  an  enfeeblcment  of  coQverj^ence — in 
other  words,  as  a  latent  convergence  {esophoria)^  or  an  a  latent  dircrgence 
(«xOfvAorta).*    The  latter  is  by  fur  the  more  frequent 

Th«  causes  of  these  disturbances  of  equilibrium  are  twofold  : 

(a)  Organic  canseti,  consisting  of  feebleness  of  one  of  the  pairs  of 
muscles.  Thiet  may  depend  upon  anatomical  conditions,  such  as  the 
si/e  of  tlie  muücle,  tliu  wtty  in  whieli  it  is  ioserted,  tlie  size  of  the  eye- 
ball, and  their  distance  from  each  other.  Vei'y  myopic  eye»  are  jiar- 
ticularly  large,  and  hence  more  difficult  to  moco.  Eufeeblement  of  the 
eye  muscles  may  also  occur  as  a  result  of  exhausting  diseases  or  of  pa- 
ralysed of  llie  muscteu.  Bat  by  far  Uie  most  frergut-nt  causes  of  Intent 
disturbances  of  e(|uilibrium  are 

{b)  Functional  causes,  produced  by  abnormal  iDnervation  nf  the  ocu- 
lar muscles,  and  arising  from  the  relations  existing  between  accommo- 
dation and  convergence.  These  two  functions  in  an  emmetropic  eye  go 
hand  in  hand«  so  that  with  each  dctinite  degree  of  ac<;onimodation  there 
ii  aswciatcd  the  quantum  of  convergence  that  belongs  to  it,  and  vice 
versa  (see  §  140).  M'hen  such  eyes  accommodate  for  an  object  situated 
at  a  distance  of  thirty  contimetree,  for  example,  they  also  cotiverge  for 
the  same  distan(?p,  and  hence  arc  still  in  a  state  of  muscular  equili)>- 
rium.  If  an  eye  has  an  abnormal  condition  of  the  refraction,  either 
myopia  or  hypcrmetropia,  the  quantum  of  nccommodatiou  required  for 
any  given  distance  changes  accordingly.  Tho  myope  re<|uire8  less,  the 
hypormotropo  more  accommodation  than  the  emmetrojyc  person.  The 
convergence  may  adapt  itself  to  these  altered  conditions,  «o  that  tlie 
harmony  between  the  accommodation  and  the  con%'ergence  is  preserved. 

*  I.At«nt  coiiv4>rgi>Q<ie  i^  rIao  c&llnd  lütent  or  il/ujuiiiu  uoavcrgvnt  iHitiint  iVon 
Oraefe)  «Q(l  latent  diTerKcnec.  Iiiti<nt  or  ilj'nanii'C  iliTcrgent  Bqnint :  or  the  kmi» 
prupundcninco  mikI  insufllcinnoT  of  thv  intertii  »ro  uwl.  The«  Iittt«r  expivssioiis. 
hnwi>Tor,  nhonlil  bo  rrjcctol,  since  the  intem&l  recti  ux>  in  no  w«}-  too  slmng  or  tno 
weak.  If  vf  rlinrt  the  {«tient  to  look  U>  otiR  äde,  wn  flml  thnt  die  «yo  \»  tiirncil 
inwoni  in  a  ii<jniial  ws^  to  tbc  inn«r  «nglu  of  tli«  tyf.  Ucuvi,  when  »ubuterTinfr 
lateral  moTrmrrt,  the  Intfironl  rooti  act  normalljr,  and  their  function  is  disturbed 
only  when  they  nibserr«  coDver^cnce,  and  then  only  as  a  rc«iilt  of  faulty  innerTa. 
tion.  At  the  moeU  rbeii,  we  can  ippv»k  of  a  preponderance  ur  an  iiisufncieavy  of  coa- 
Ttrgence.    [Cf.  g  135  A.] 
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liut  very  often  this  is  not  the  c-aae.  A  myope,  for  example,  whose  Ui 
pciut  lies  at  thirty  oentiinetrefl  needs  no  aocommodation  at  all  to  seetn 
object  at  this  ilisLantw  dintiiiclly.  Hoikh!,  tlie  iieiwfisary  impulse  for  tb* 
requisite  degree-  of  eonvergeuce  in  wiiutiDg,  because  with  the  acoomrao- 
dation  at  rest  the  eyes  tend  to  arrange  themselves  parallel  to  each  otfacf, 
and  in  this  case  a  latent  üivt-rgeiice  will  exial. 

The  reverse  i»  the  cane  wrtU  hypermetro[wä,  aa  iu  order  to  aee  db- 
tinntly  they  are  obliged  at  all  distancea  to  accommoduto  mora  thu 
ouimctropcs  do.  Hence,  they  are  also  led  to  innervate  the  muaclesof 
couvergence  excessively,  so  that  a  latent  convergence  is  Bet  up. 

Slight  dogrees  of  latent  diatiirbance  of  e<{iiilihrium  give  no  trouble 
whatever,  but  the  higher  degrees  entail  disugreeahle  uou sequences— 
namely,  tiring  of  the  eyes  (asthenopia)  and  squint.  A^thonopia  de- 
velops iu  oasea  of  latent  divergence,  inaßnmch  as  this  prevent«  the  con- 
tinued maintenaucc  of  the  proper  degree  of  convergence  required  for 
all  kinds  of  ctoiw  work,  like  reading,  writing,  and  all  the  more  delicate 
varieties  of  handicraft.  Hence,  the  eye»  get  tired  when  the  work  ia 
carried  on  too  long;  the  object  looked  at  growi^  indistinct  and  often 
appears  double;  and  subsequently  headache,  and  evou  nuuaca  «>t  in- 
This  condition  is  known  as  astficnopia  muscttfaris  (to  distinguish  it 
from  accomniodative  and  nervous  asthenopia).  A  charanteriBtic  murk 
of  it  is  that  the  asthenopie  dilticulttcH  diitappear  at  once  if  the  patient 
closes  one  eye  and  uses  but  one  for  tixation.  ^inre  then  no  convergent:« 
is  required. 

High  degrees  of  disturbance  of  equilibrium  often  pass  into  strabis- 
mui,  and,  in  fact,  into  divergent  or  convergent  strabismus  according  lo 
the  nature  of  the  disturbaiiL«.  The  impulse  for  the  tranafortnatjon  of 
latent  into  manifest  strabismus  is  often  siippliod  by  a  reduction  in  the 
visual  power  of  one  of  the  eyes,  so  that  hinocular  vision  becomes  of 
less  utility  or  is  actually  almlished.  Then  the  condition  of  affairs  be* 
come«  the  »amc  as  that  which  the  eitpertment  for  testing  insntTiciencj 
produces  artificially,  when  one  eye  is  covered  and  thus  excluded  from 
the  act  of  vision.  For  this  reason  blind  eyes  are  very  frequently  found 
to  deviate  out  or  in. 

Treatment. — Latent  dipergenai  [exophoria]  requires  aesistanoe  only 
when  it  causes  asthenopia  or  threatens  to  pttss  into  strabismaa.  (n 
slight  cases  the  defective  convergence  may  be  assisted  by  prtains. 
These  are  plaw^d  before  both  eyoB  and  in  such  a  way  that  their  bases 
are  directed  inward  (/*  and  /*„  Pig.  198).  The  rays  coming  from  the 
point  of  fixation,  o,  are  deflected  by  each  prism  ton'ard  iU  ba«e.  The 
eyes,  therefore,  need  only  converge,  as  though  they  wore  gazing  at  the 
more  remotely  situated  point,  Of  Both  on  account  of  the  weight  of 
the  stronger  prisms  and  of  the  chromatic  dispergion  that  they  cause, 
only  those  of  4",  or  at  most  of  6°,  for  each  eye  can  be  used.  They  may 
be  combined  with  spherical  gla^dcs.    For  higher  degrees  of  latent  di- 
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vergence  an  operation  ia  indicated.  This  consist«  in  a  t«notom;  of  tite 
extemoB,  or  in  ua  adrüncement  of  the  internus,  or  in  a  combination  of 
both  operationa. 

Latvnt  convergence  [csophoriu]  demands  asgigtauce  only  when  it 
beirins  to  pass  over  into  squint  The  treatment  then  cousistä  in  the 
preacription  of  the  convex  gtoHM-ä  Lhal  itonnoct  tliu  hy^icrmetropia,  tto 
that  the  accomniodution  may  bo  reduced  to  its  proper  amount  and  thus 
the  increased  impulse  to  convergence  may  be  done  avay  with. 

For  the  numerU'iil  doterio illation  of  the  li^grve  ot  insufficiency  V'»n  OnM'fa  hu 
propos«!  }iis  equiUArium  lest  Thb>  Bliirta  (rum  Ibe  faol.  that  a  ilinttiriiuio^  iiroqiii- 
libriitni  become««  mantfesl  as  noon  »s  v«  reu<irr  liinocoUr  sinelo  visha  impossible. 
To  «ccowpltsh  this,  we  p|»c«  before  on«  eye  a.  jirisiu  wiib  ii^  baM>  duwii  or  up  and 
of  Buvh  stiTDf^th  Uiot  it  uao  not  \m>  overcumu  by  an  effurl  uf  tha  eyes  acting  to  ptnro 
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them  on  dtfft^rcnt  leYob  (»n  pnjgv  Ti/92%.  Por  example,  «e  place  thd  priAm,  P  (Pig. 
lIKt  A  i,  whosi'  rrfrnnting  angle  ainounUi  t«  10',  with  its  base  down  before  the  left 
vye,  und  irll  I  tie  person  under  examination  to  fix  his  gaze  opon  an  object,  0(0.  g.,h 
blark  dot  U|M)n  whiu-  luiper,  or,  when  the  objecL  is  to  l>e  at  a  greater  distance,  at  a 
candio  flartH').  T)iu  left  eje  now  aeea  the  object,  o,  not  at  its  proper  pla^o,  hut  at 
Oi ;  and  hence  with  both  eyes  toeetticr  ihi-ro  arc  seen  double  imagfs  on  different 
levels,  ir  there  is  ani.'^uUr  «luilibnuiii.  w  that  the  eyeü  oonverge  properlj  at  o. 
the  two  images  stand  vt-rticailf  nver  one  aootlmr  iL  and  fi.  Pig.  llrt>  ß).  But  if 
Ibere  is  a  di»tiirl>auc«  ot  equilibriiini.  and  conseqiienliy  an  exce!»tve  or  a  dcflcieni 
ronvergenae.  a  lateral  sBpornliun  uf  tbu  images  is  superadded  to  the  dillerenoa  ot 
level.  In  tai^t,  the  I'ffort  to  conipensale  for  the  disturbaiioo  of  cquilihriuin  \tj  ap- 
propriate innerfiUion  now  diiMppear8.rinc«  the  doubl«  imag«  roul«!  not  be  swn  as 
one  ill  muy  cmisv  on  ucuuunl  of  the  difference  of  level.  Suppose,  for  instunce.  that 
there  is  a  lateJiL  divergence  (exopburia).  Then  llio  left  eye  deviates  out  behind  the 
prism.  The  point  o  conaoqucntly  cast«  an  image  to  the  outer  side  (lefl)  of  tlie  fovea, 
and  ia  tlierefore  Meo  too  far  to  the  right  (orossed  double  imagwi.  Fig.  170).  Hanco, 
Ihe  upper  point  which  belongs  to  llie  left  eyu  no  hmgcr  stands  vrrtioally  above  the 
lower,  but  to  the  right  of  it  (Fig.  190  (').     If  now  a  wcond  prisni,  the  hasv  of  whiuh 
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looks  inwarj,  is  placed  before  ihe  prism  whk'h  hu  its  Iwse  dofrn,  tlio  rn/a  coming 
from  the  point  are  doflE!Ct»cl  by  this  second  prism  inward  toward  tho  rprlinü  oir- 
ridittii  ot  ihc  reliTiii,aiiil  the  iipjicr  ima^o  muTes  to  a  point  more  iivitrljr  KboTvUit 
other,  Bjr  Iryini;  slrongcr  and  »trongvr  prism«  ve  mn  al  It'nglh  flnd  oos  mtutii 
bringB  tfa«  two  images  «xacll;  over  facb  otber  in  a  vertical  lin«.  Tfai»  comcta  liK 
lalf^ml  dpTialion  of  th«  eyra.And  henm  i^voa  the  namerical  expression  for  ll»  fail- 
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erophoria.  Wc  usually  determino  the  iu$ijffiL-icncy  in  (bis  way  (or  two  dtstaooes 
—namely,  fur  lußiiitu  divtaiieo  <,i.  e,,  mx  luctn.-Kj,  and  for  Uta  ordinary  rending 
distance. 

Dbtiirbanccs  of  equilibrium  alfto  occur  in  whicli  tborc  is  a  teadiotcy  of  otte  eye 
to  doriatü  up  or  down  [/ii/peryhoria).  Her«  it  is  uul  ■  cufv  of  abaurmiU  InrKTra- 
tion  M  occurs  in  thd  diHordere  of  converKenrc^  but  of  an  anomaly  In  the  r^latiK* 
Position  of  the  eyM.  which  a  cr>fn[H>n»itti'rl  for  by  an  appropriat«  une<]u&l  iiincrra- 
tioii  of  the  two  «yes,  so  as  to  avoid  iLiplopia.  Them  caavs  air  rurv.  and  th<>  drgtr* 
of  TertJL-ai  deviation  in  iiny  vH»a  is  gv^'uornlly  siciail.  In  mvere  oases  tbe  trcaiiDeut 
oOQiists  ia  (he  prescription  of  priKm^  or  in  an  operation. 

i  Ueferophoria.*] 

[125  A. — Hotcrn])horia  ia  Ac^onditiun  in  which  there  is  a  more  or  lees 
coDstaut  tondeucy  to  deflection  of  oue  of  the  eyes  from  the  point  of 
6xation,  which  deSection  under  ordinary  circumuUnces  is  orcruonip 
by  extra  innervation  [»upertihh  tievmiinn].  It  ia  classod  aa  esophoria, 
exophoriu,  aud  hyporphorm  (right  ur  left),  nceording  a8  the  defleotion 

[•The  pr«<rnt»tinn  tit  the  •^iiljjeM,  (if  li<-lcn>phiirin.  by  Pnif.  Kiich»,  while  admi' 
ratile  in  point  of  matter  and  lucidity,  will  appear  coo  brief  to  many  readers  in  tbi» 
country,  in  which  so  much  attention  is  givou  to  uiusoular  aDoniulii».  Tbe  follow- 
ing p*?**'  '^'^**  therefore  Iwen  atldnd.  giving  a  succinct  account  of  tbe  subject. 
For  this  the  translator,  it  need  scarcely  be  add»l,  is  wholly  responsible. — D.] 
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18  invard  (conTcrgciit)*  outward  (diTci^ont)«  or  vertical  {with  Iho  right 
or  the  left  visual  line  the  higher). 

Test»  for  Heterophoria. — The  best  tent  object  is  either  a  bdiiiU  numo 
ou  a  block  bsc- kg  round  or  a  bitick  opot  upon  a  whito  siirrace.  The  tests 
are  generally  made  with  the  teät  object  both  at  tweuty  feet  and  at 
tifteen  inches. 

The  condiiionB  found  by  the  testa  in  normal  subjects  is  strict  or- 
thophoria fur  distance,  and  orthophoria  or  regularly  eliglit  exophoria 
^=  3'  lo  4'  prism  or  1°  to  2°  actual  divergence)  for  near. 

The  tests  used  are  : 

1.  Screen. — The  patient's  gazo  being  directed  upon  the  test  object,  a 
card  is  placed  over  une  eye  and  then  passed  alternately  from  this  lo  the 
other  and  boclc  again.  If  ou  uncovering  the  left  eye  and  covering  the 
riffht',  the  left  eye  moves  in,  it  was  duviatud  out  when  covered  (see  {mge 
^Vi) — i.  e.,  there  is  a  state  of  exophoria.  So  tf  the  eye  on  being  un- 
covered moves  out,  there  ia  esophoria;  if  it  moves  down,  there  is  left 
hyperphoria ;  if  up,  there  is  right  hyperplmria.  The  screen  test  detects 
deviutiuus  of  3"  (equivalent  to  a  prism  of  4"  refracting  angle)  or  over. 
The  amount  of  movement  is  proportional  to  the  degrcti  of  deviation. 

2.  Pttrnllar. — In  performing  the  screen  test  we  ask  the  patient  if 
the  test  object  moves.  (In*thi8  case  the  test-object  mnet  be  in  the  same 
plane  as  its  background,  so  as  to  avoid  projections^  g.,  it  is  a  light 
emanating  from  a  bote  in  a  largo  black  screen,  or  it  is  a  black  spot  ou 
a  large  white  card.)  If  on  uncovering  the  left  eye  and  covering  the 
right,  the  test-object  api>eani  to  move  to  the  left,  there  is  esophoria  (ho- 
monymous parallax) ;  if  to  the  right,  there  is  exophoria  (crossed  paral- 
lax) ;  if  up,  there  is  right  hyperphoria  (right  parallax) ;  if  down,  there 
is  left  hyperphoria  (left  pnndhix).  Tlit*  niiKiiiiit  «f  the  movi'nieiit  is 
measured  by  the  prism,  which,  placed  before  the  eye,  serves  to  nullify  it 

3.  Diplopia  Tests. — The  eyes  are  directed  at  a  light.  A  Maddox 
rod  (a  gla*»  cylinder  or  set  of  cylinders  superimiKised)  !s  phw:ed  verti- 
cally before  one  eye,  say  the  right.  The  rod  converts  the  image  of  the 
flame  into  a  long  horizontal  bar  of  variegated  light,  which  should  run 
directly  through  the  flame,  »con  in  its  natural  aspect  by  the  other  eye. 
If  the  bar  of  light  (image  of  the  right  eye)  is  above  Che  flame  (image  of 
the  left  Aye)  there  is  lt»ft  iHjilopia,  indicating  left  hyi>erphoria.  If  the 
bar  of  light  is  below  the  flame,  there  is  right  diplopia,  indicating  right 
hyperphoria.  The  amonnt  of  the  hyperphoria  can  be  measured  by  the 
appurinit  linear  distance  between  the  bar  aud  the  Harne,  or  by  the  prism, 
placed  base  up  or  down,  that  eerve»  to  unite  the  two. 

The  Maddox  rod  is  then  placed  horijtontally  before  the  right  eye. 
A  vertical  bar  of  light  representing  the  imago  of  this  eye  will  then  b© 
seen.  If  this  stands  to  the  right  of  the  flame  (seen  in  it«  natural  aspeot 
with  the  loft  eye),  there  is  bomooymons  «liplnpia,  indicHtiiifi  e«nphoria; 
if  to  the  left  of  the  flame,  there  is  crossed  diplopia,  indicating  exophoria. 
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When  the  deviation  is  considerable,  a  md glass  jilaced  before  oDee^e 
will  serve  to  elicit  (.iii>]o]üa,  which  Hccurdiug  t«  the  relative  |X)«itioiuo( 
the  red  and  of  the  uncolored  images  of  the  flame  will  be  clasied  h 
homonymous,  cross»!,  right,  or  left,  indioating  respoctivelj  eeophom, 
«xophoria^  right  hyperphoria,  and  left  hyperphoria  (oee  page  589.  and 
note,  page  GÜ7).  The  amount  of  deviation  is  determined  (approit- 
mately)  by  the  prism  that  serve»  to  overcome  the  diplopia. 

4.  Equilibrium  7'e^t. — Thia  is  best  made  with  the phorvmetcr,  vhicb 
consists  essentially  of  a  revolving  prism  or  pair  of  prisms.  The  teat  i» 
performed  upon  tlie  principle  given  on  page  615.  The  prismfi  are  finl. 
placed  before  the  eye  horizontally,  witti  the  baaea  in.  This  prodncM 
homonymona  double  images  (since  a  prism  detiecta  the  apparunt  poa- 
tion  of  an  object  in  the  direction  of  the  apox  of  the  prism).  If  ddk 
the  right  image  (corresponding  to  the  right  eye)  is  higher,  the  eye  itMtf ! 
is  Iowor--i.  e.,  there  is  left  hyperphoria  (page  583) ;  and,  coiitrurivriae, 
if  the  left  Image  is  higher,  there  is  right  hyperphoria.  By  suitabl«  ro- 
tation of  the  prisms  the  images  t-sn  be  bn^>nglit  on  a  level,  and  the  de- 
gree of  rotation  of  the  prisms,  read  off  upon  an  arc  attached  to  tlie  in- 
atrument,  imliL-ates  the  degree  of  hyperphoria.  Then  the  prisms  an 
placed  vertically,  so  as  to  produce  vertical  double  images.  If  these  dv 
not  stund  straight  over  each  other  there  •  is  escphoria  or  oxophoria; 
and  the  degree  of  rotation  of  the  priftms  that  suffices  to  make  Uie 
images  ätaud  in  a  vertical  line  indirates  tlie  degree  of  esophoria, 
exophoria. 

ft.  The  determination  of  the  priftn  divergence.  This  ia  detormh 
by  ascertaining  the  strongest  prism,  placed  before  the  eyes  with  Uie  base 
in,  that  the  eyes  can  overcome — i.  c,  can  still  see  single  with.  The 
eyes  do  this  by  an  act  of  divorgenco  of  tho  visual  axes  (pa^  599)l 
The  prism  divergence  in  normal  eyes  is  expressed  by  a  prism  of  0"  or  8" 
(=  an  actaal  divergence  of  3°  or  4°). 

6.  Tlio  dotorm illation  of  tho^rt^m  convergftiee.  Thia  is  effected  in 
n  similar  way  by  placing  prisms  before  the  eyes,  with  their  base«  out 
(see  page  ö92).  These  prisms  the  eyes  overcome  by  an  effort  of  con- 
vergence. Witli  test  objects  at  a  di»!.tance  of  twenty  feet,  normal  eyas 
can  regularly  overcome  prisms  of  60^*  to  80°  refracting  angle  (eqnira- 
lent  to  an  actual  convergence  of  40°  to  60°). 

7.  Tho  determination  of  thopotfflr  of  vertiatl  divergence.  This  is 
effected  by  Qnding  the  strongest  prism,  placed  base  up  or  base  dowB 
before  the  eyes,  that  can  be  overcome.  Tho  ability  to  do  this  con- 
siitutea  the  sursumducUon  or  siirsumvergence,  which  regularly  amounts 
to  1*  to  A"  (represented  by  a  prism  of  Ä°  to  3*  refracting  angle).  Sur- 
snmrergence  is  called  right  when  the  right  visual  line  is  higher  (L  e., 
when  the  prism  ov<>rron)e  la  placed  base  down  before  the  right  ejre  or 
base  up  before  tho  left),  and  left  in  the  contrary  case. 

8.  The  determination  of  the  convergence  ne^r  point  (see  page  592). 
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This  is  naaally  from  one  aud  u  half  to  two  inches  from  the  root  of 
tbe  DO0e. 

9.  Determination  of  tlie  ßeiä  of  gingle  vtjtiou.  This  is  ascerCained 
by  posBing  a  candle  in  all  directions  in  front  uf  the  patient,  who  fol- 
lows it  with  h'la  ejea,  but  not  hin  head.  1'he  moment  when  tbo  caodle 
flame  appears  double  indicates  the  limit  of  the  Üe\d  of  siuglo  rision  in 
that  Bpecial  direction.  The  tetit  should  he  conducted  at  a  distance  of 
four  or  tire  feet,  and,  to  differentiate'  the  imagetj,  a  red  glass  should  be 
placed  before  one  eye.  This  fierrea  to  a«:ertaia  the  character  of  tbe 
diplopia  (whether  homonymous,  crossed,  etc.),  and  to  sliow  whether 
suppression  of  oue  Image  takoe  place.  For  if  there  is  stippression,  the 
patient  will  see  a  single  flame  which  is  all  red  or  all  yellow  ;  if  there  is 
trne  binocular  Bingle  vision,  be  will  see  a  single  Same  wliicb  will  ap- 
pear reddish  (or  yellow  with  a  red  rim) ;  while  if  there  is  diplopia, 
there  will  be  two  images — oue  red,  the  other  yellow. 

The  limits  of  the  field  of  binocular  single  vision  extend  normally 
not  less  than  40^  (usually  ib"  to  50°)  in  every  direction  from  the 
point  of  äxation. 

10.  Determination  of  the^'«^  o/ßzatio»  of  each  eye  separately  (see 
page  :»8S). 

Etiology  and  Varieties. — The  tern»  esophoria,  cxophoria,  and  hy- 
[wrjihoria  are  to  bo  regarded  as  expressive  of  symptoms  or  appearauoea, 
rather  than  of  the  essential  conditions  present  in  cades  of  bcteroplioria. 
These  essential  oonditions  are  as  follows  : 


Conditions  associatkd  pkkdohinantly  witu  K^opuoru. 

1.  Convergeucg  ExcMtt. — This  may  be  either  accommodative,  when 
due  to  excessive  accommodation  in  hypennetropes  (see  page  614),  or 
ncin -accommodative.  In  the  former  ca^e  it  disappears  nudcr  continu- 
ous correction  of  the  refraction,  siipplemeuteil  in  certain  cases  by  the 
repeated  use  of  atropine.* 

Signs:  For  distunci',  orthophoria  or  slight  esophoria  by  all  testa; 
prism  divergßnre  nonnal  or  subnormal  (seldom  loss  than  4°  prism) ; 
prism  conrergence  normal,  readily  acquired,  and  readily  maintained; 
associated  lateral  movements  and  range  of  excursions  of  eyes,  normal 
in  extent  in  all  direcUona  ;  homonymous  diplopia,  either  spontaneous 


*  It  is  to  tw  nnl«d  that  a  temporarr  oonrorgeiice  excess  (amounting  in  Boma 
euM  to  «n  •<'ttml  »iiiint)  may  hn  produrf^  Ay  '*«  instHlaltoH  of  ntropimi.  This 
is  caoMd  by  Uie  «xoesaivr  effort  lo  »ccommodat«  when  lUMHnnmoHiaion  no  lon^r 
16  poEsible.  Th«  putient.  not  tieing  couactoux  u(  his  injJ)ilily  to  occoiuuiailiLto, 
mKkc!)  All  pxcessivc.  ahhuuKh  nuj^lorr,  edort  to  do  )>o:  luid  wilh  this  effort  is 
suoci&ted  BD  i>xc««ivc  impulse  lo  conv«rg«nco.  Th«  condition,  in  fact,  ü  snslo- 
goiu  lo  the  mcontlKnr  drvifttJon  ofciirring  in  n  MUiid  vje  «rlicii  the  attempt  i» 
nufte  to  emi^ay  m  paralyzed  ejre  for  fixation.  Ui«  sound  cy«  bring  covered  (me 
pagefiM^ 
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It  is  to  bo  noted  that  a  iion-oomiUnt  esopkoria  may  not  only  he 
caused  by  insufiiciency  of  an  abductor,  but  will  aleo  be  produced  when* 
ever  B  comihint  esophoria  of  rather  large  amount  ia  combined  with  a 
conditJoQ  (e.  g.,  iiisiitliciem-v  or  an  adductor)  that  by  itself  would  give 
riae  to  a  alight  non-coniitant  exophoria.  Thua,  a  alight  paresis  of  the 
superior  rectus,  whioh  by  itaelf  would  produce  a  varying  exophoria, 
will  if  combined  with  a  marked  convergcuce  excess  simply  cause  the 
eaophoria  produced  by  the  latter  to  show  moderate  variations  when  tlio 
gaze  is  direct«!  cither  up  and  to  the  right  or  up  and  to  the  left. 

The  diagnosis  of  the  specific  muiicle  affected  is  made  on  the  same 
principle  as  in  the  diagnosis  of  paralysis  (see  pages  OUÜ  and  GUT)  from 
the  following  table : 

Non-eomitant  Emphoria. 


InkuffleU-ucy  of 


Or  ucerMcf  loa  ii( 


S.  Esophoria  and  iifi  «Tid«iiG«s  (ho- 
■DooTmous  diplopia,   homonymous 
paxulai.     deviiuion     in     lj«hind 
scr«ea.  ewphoria    l>f    phoroiiieler 
and   Maddox    md)    inoraosing    u 
eyes  are  carried  to  aionT. 
'  t.  Increaw  ra/nd,  and  occurring 
eqoally  in   ln^th   upper  anil 
lower  fielils. 
IL  InrrcaMj  mndi-r-itr.  and  occur- 
ring  inainly  in  npper  flold. 

in.  lacrease  modfrote,  and  ocvnr- 
ring  luniidy  in  lower  Seid. 

B.  Eaophoria  and   ft«  eridancen  in- 

crvasiiig  as  cym  an>  (.'urrird  to  left. 

I.  Inoreaw  rapi't/,  and  occurring 

pqiinlly  ill  twth  upper  and 

lower  SelilH. 

II.  locreaM  moderaff.  and  occur- 

ring  inainlr  iti  upptT  flidd. 
III.  Incrvase  mnarrdtr.  and  occur- 
ring loaiidy  in  l>wfr  ßrld. 


Right  external  rec- 
tus. 

Uight   «iijM>rior  Pt'f- 

tuB  or  inferior  ob- 

Ji(|uo. 
Riglii    »iipcrlor  ol*- 

Jiquc    or    inferior 

ml  us. 


Left  external  nt-lua. 


l^ft  internal  rectun. 


I^'ft  inferior  obliqui- 
or  auperior  mstus. 

lieft  lafenor  recti» 
or  supvrtor  oblii|uo. 


Itigbt  intoroal  rooms. 


I*[t  8ui«rior  iwtiu  llight  inferioroblique 
nrinft-riiiroblitjuf.        or  sujirriiir  rectus. 

IjcfleuiMTiorobtiqiie  I  Itiglit  hifcrior  ret^lus 
or  inferior  rectus.         orsuitcrloroblfquc. 


Conditions  associatk»  pukuomtnanti,y  with  Exomioria. 

1.  Contvrffence  Jnsußciency. — This  may  be  cither  accommodative 
(in  myopes  who  do  not  hare  to  use  their  accommodation,  and  hence 
do  not  use  their  convergence  eithtr)  or  non-artMimniodativo.  The 
former  diMppears  upon  the  use  of  the  proper  concave  glasses. 

Signs:  For  distance, exophoria  usually  moderate  or  even  nil ;  prism 
divergence  but  slightly  eiceagive  (not  more  than  10").  or  norimil,  or 
even  subnormal  {\f  to  8°) ;  prism  convergence  subnormal,  and  hard  to 
acquire  and  nmintairi  ovou  on  repealed  trials;  associatcil  Isleral  niovo- 
moDta  and  range  of  excursion  of  the  eyes  normaJ.    For  near,  exophoria 
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very  marked  (over  8')  by  all  teste  («specially  ecreen) ;  croeaed  diplopa 
in  near  viiiion,  coniTiion ;  convergence  near  point  abnormally  rt^iiioto 
(three  iochee  or  over  from  root  of  nose) ;  ability  of  eyes  to  move  inirird 
in  convergence  less  than  their  abili^  to  move  inward  in  performing  u 
associated  parallel  movement  urith  the  other  eye — i.  e.,  condttionfl  fur 
diltaooc  not  varying  very  greatly  from  normal;  conditions  for  war 
points  quite  abnormal. 

a.  Divtirgenee  Exceis. — Signs:  For  distance,  exophona  markni 
(over  4'',often  8°  or  10");  prism  divergence  excessive  (13"*  to  20'); 
prism  convergence  normal  or  nearly  ko;  associated  lateral  movemenu 
ami  range  of  excursion  of  eyes  normal  in  all  directions.  For  nssr, 
exophoria  moderate  (often  tosR  tliau  for  distanr«) ;  conver^nce  point 
normal  or  nearly  so.  Crossed  diplopia  common,  particularly  for  dis- 
tance,  when  it  Is  not  infrequently  produced  at  will — i.  e.,  conditioni 
with  eyes  directed  at  dUtancc  quite  abnormal;  when  eyes  are  direcifd 
at  near  points  not  far  from  normal. 

3.  Combined  /Hi^ert/etictf  Rxcesg  and  Convergence  /n^ufficiency. 
(Cases  passing  orer  into  divergent  wjuint) — Signs:  Exophoria  marked 
for  distance  and  near;  prism  divergence  excessive  ;  prism  coavergencv 
subnormal,  performed  with  progrepgively  great  diffioalty  and  finaltj  nil ; 
convergence  near  point  abnormally  remote;  crossed  diplopia  freqneni 
for  both  distance  and  near ;  associated  lateral  movements  and  range 
of  excursion  of  the  eyes  normal — i.  e-,  conditions  are  afauormal  both 
tor  distance  and  near  vision. 

In  the  three  varieties  of  exophoria  just  deecribed  the  deviation  ü 
comitant — i.  e.,  it  and  its  evidences  (diplopia»  deflection  behind  the 
screen,  parallax,  and  ex<^horia  by  tbe  phorometer)  are  a^nsibly  th« 
same  in  all  directions  of  the  gaze,  and  the  field  of  fixation  and  th« 
excorsions  of  the  eyes  extend  normally  far  iti  all  directions.  The  mm 
is  otherwise  with — 

4.  Insu^cieHcy  of  an  Adductor  or  Oetraction  of  an  Abdurtar. — 
Overaction  of  the  extenii  or  of  tlie  obliques  or  underaction  of  the 
intemi  or  vertical  recti,  due  to  anomalies  cither  tn  the  mnsoles  them- 
seWes,  their  imiertions,  or   their   inncrration,   may   cause   exophoria. 
This  exophoria  is  distingaished  by  the  fact  that  the  deviation  and  tts 
evidences  (crossed  diplopia,  deflection  behind  the  screen,  parallax,  and 
deviation  an  shown  by  phorometer)    are  eesentially  greater   in  eome 
directions  of  the  gaxo  than   in  others,  and  that  the  excursions  of  oaa 
eye  or  both  and  the  tield  of  fixation  are  abnormally  limited  or  abnor- 
inally  increased  in  some  one  direction  (noD-oomitantdeviation).    Again, 
the  convergence  near  point,  while  more  remote  than  usual,  is  apt  to  be 
»ore  remote  when  the  object  looked  at  is  approximated  from  one  aide 
then  it  is  when  tbe  object  is  approximated  from  tbe  other. 

A  Don*comttant  exophoria  may  also  be  caused  by  insnfficiencr  of 
an  ahdactor,  provided  therv  is  associated  with  this  condition  a  comitant 
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exnphoria  fuifTiiriontly  great  to  overcotne  the  varying  esophoria  due  tv 
tb)8  ioButBcieucy. 

The  diagnosis  of  the  specifiu  mnsule  afTert»!  ia  mado  acconling  to 
the  pnncipleB  laid  down  for  the  diaf^no^ti«  of  paralysis  (see  pages  600 
aud  Gu7)  hjr  means  of  the  following  tablu: 


Non-tvmitant  Exophoria, 


A.  Kxophoria  Ktu)  U»  cvMcttvf* 
{artmtd  dipl«[>ia,  rrowed  pA»)!»!, 
deviatinn  nut  b<>hin(l  anrnen,  ex» 
phoria  by  phoromet«r  and  Maddwx 
nid)  iiifmahinp  as  eyrs  Hre  mrricd 

I.  JiiL'rea»«  rapid.  aiiJ  ^7tx;umii& 
«qually  in  hoth  upper  anu 
]ower  held». 

II.  iacreane  mod«ratr.  and  CM?ci)r- 

ring  inairdy  in  up|>i-r  fli^lil. 

111.  Increae«  mMJeiYife,  andocciir- 

rinjr  mainly  in  low«r  field. 

B.  Exophoria  and  it»  «Tidenccs  in- 
rmwinK  u  ryr«  «it  carrii^l  Im  i,eft. 

I.  Increase  rapid,    and    <ieciir- 

rintc  h]iim11v  in  Ixitli  upprr 

•nd  kjwiT  fielil». 

II.  Ini'rwwc  wiw/rna/e,  Biid  owur- 

rJDg  mainly  in  uppir  ßeld. 

III.  InriTiwm  iHinfiiiiri.  mid  mi  ni 

rjpg  tnainlf  in  1»w«t  ScIiI. 


Left  intenial  rutiu. 


Left  siiiienor  rectit» 
or  inferior  oUlqnr. 

Left  inferinr  rectus 
or  8U  peri  i>r  obJ  tt|  111-, 


Right    intenial    rtc- 

tlJS. 

Kight  Huporior  rcc- 
Ina  or  infi>rIor  ob- 
licjii«. 

Kignt  inferior  rcvluii 
orau  pcrirtrobliqui*. 


Itight  external   kc- 

Kight  infftrii>rabli(|U«* 
or  «mwrior  r^ctu«. 

Ri^ht  Bup«nor  ob- 
liqii«  tir  «Hprrior 
recta«. 


Left  external  reclua 


Left  infftrior  ol'H'iu«* 
ur  superior  rrcluai. 

Left  KUixTiur  oblique 
or  infcriDr  rectiia 


CONDITIOXS    ASAOCIATSn    PIJKIiOMINANTLY    WITH    H  YI'ERriTORlA. 

Hyperphoria  may  be  either  comitant  or  non-comilaTit.  Xon-comitavi 
hyperphoria^  or  the  kind  in  which  the  deviation  and  it«  evidence» 
(\-ertica]  diplopia,  parallax,  deflcctioti  behind  the  screen,  etc.)  increafle 
markedly  in  some  ooe  direction  of  the  gaee,  ia  due  lo  overaction  or 
tinderection  of  one  or  more  of  the  vcrticjiUy  acting  muscle«.  The 
diagnoAiij  of  the  speoilic  mtinole  affected  may  be  made  according  to  the 
principles  laid  down  on  pages  606  and  607  from  the  table  on  the  next 
page. 

Cotaitant  kijperjikoria  ia  dne  either  to  a  underaction  of  one  muscle, 
balanced  by  a  gradually  developing  owraction  (contracture)  of  another 
(cf.  the  similnr  convermon  of  a  paralytic  into  a  comitant  )C4]nint,  see 
page  600),  or  by  a  Mmullaneons  vertical  divergence  of  the  visaal  lines 
(sursnmvergcnco  spasm). 

llyperphoria  in  many  case«  ia  temporary,  and  then  aecms  often  due 
to  accommodative  spasm  or  to  spasmodic  effort  to  correct  lateral  devt- 
atioDB. 
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yöH-comitant  Hyperphoria. 


A.  IliiiHT  hype  mho  rift  Bnd  its  evi- 
dirui^jts  ( right  dipluiun,  riglil  parul- 
Ux.  devimioii  »f  riglit  tye  dp  nr 
lifft  ovfl  tirtwji  beliiDu  siTwn.  rorti- 
cal  acvifttiiin  by  jilwrimiater  »nd 
MaiIrlo;i  rod)  incrcAsintr  **  ^f^  «i* 
carriv«!  vp. 

1.  Iiicivaäini;  up  and  In  riffht. 
II.  incrnuitig  iip  Blul  U>  fr/f. 

B.  Lffj  hv[H'rptiiina  Biid  it«  pri- 
(leiicesdoh  <llplopiv  l<'f(  p>riilliix, 
(luvintJuti  of  left  eye  up  or  of  ll^ht 
•ye  down  lirhmd  roitpii.  vpriicKl 
deviation  by  pborunii't^r  or  Mad- 
dux nid)  hicrüiif^ing  as  eyes  Are  car- 
ried  vr. 

I.  Inorewing-  up  aiid  to  right. 

11.  iQcreasing  tip  and  lo  /i>/f. 
C    RiotiT   hyp^rphoriA  mid    itx   cri- 

I.  IncrpMitiff  dnwnniid  Ui  rijjA/. 
II.  Increasing  down  and  to  Uft. 

I).  Lrrr  hrperphoria  «rid  It»  cri- 
d<^iu.-«9  iniTL^a-stii^  n*  «-yi'-l  hn  ear- 

I.  Ittcreasiiigduwji  aiidto  rtyA/. 
11.  Iiicrvartfiii;  iliiwii  ftth]  ti>  tfß. 


Ininifflc-lnncjr  of 


l*rt  iiiffrioroltliqufl. 
Left  superior  reciu». 


Right  »upcrior  wo- 

tue. 
Kifflil    inferior   ob- 

n<)u«. 


Hight  infrriorrcr4uB. 
Ittght    superior   ob- 
lique. 


Ijeft  superior  obliqu«. 
In'fl  iiiferiiir  reolTiJ». 


Ora*< 


Higltt  stitturiorrrclDi. 
Kiicht  inferiurobliqiM 


I^ft  inreri<v  obliqiv. 
Ijeft  miiwrior  rectos. 


licfl  Kiipcriorobljqm. 
Left  inferior  rroliu 


Rij^t  inferior  nM!iii& 
Kiglil8i)|K>riorobIjqnii 


Course. — The  tendency  of  all  non-comitaiit  devmlions  (whether 
<>xophoria,  eäophoria,  or  hyperphoria)  is  to  become  comitant  b? 
the  development  of  eoDtroctnrea  in  the  opponents  of  the  underacting 
muuclc. 

The  same  sort  of  tendency  is  observed  in  the  anumalie«  of  diror- 
geiice  and  cünvergenco.  Thu«,  a  convorgcnce  insufficiency,  which  is  dis- 
liugULslicd  prcdominnutly  by  nn  exoj>horia  for  near  points,  bcoome* 
«sociated  after  it  has  laated  some  time  with  a  gradually  developing 
divergence  exce&s,  m  that  the  oxophoria  becomeH  marked  for  distance 
also.  CouTersely,  a  primary  divergence  excena  is  accompanied  after  a 
time  by  a  slowly  developing  convergence  insufficiency.  So  also  a  con- 
vergence excess  which  has  lasted  for  a  long  time  is  regularly  folloved 
by  a  divergence  insnfficiency,  and  rice  rersa.  In  this  way  the  oombined 
forms  (see  piges  62U  and  G33)  are  produced  and  the  exophoria  or  mo- 
phoria  increases. 

It  is  mainly  the  anomalies  of  convergence  (convergence  excess  and 
convergeDce  insufficiency)  that  ghow  this  increase  to  a  great  extent 
and  develop  into  actual  squint  (see  page  614). 
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STinptoas. — 'I'ho  aymptoms  of  hotcrDphoria  aru: 

1.  Diplupia^  ranging  from  a  wide  separation  to  a  mere  overlapping 
of  the  double  imugcss.  The  latter  symptom  produces  a  dit<agreeal>lo 
blurring  of  sight  which  is  relieved  by  Bhuttiiig  one  170. 

Diplopia  in  near  vision  occnrs  particularly  with  eonvergenoe  inauf* 
ficiency,  and  for  distant  vision  witli  dtvorgonce  insufnoiitncy  and  with 
hyperphoria  of  high  degree.  The  diplopia  occurring  with  divergence 
excess  is  asuallj  readily  supcnible  by  volnntary  effort. 

S,  Asthenopia  and  headache.  These  m-iuir  purticularlv  in  cod- 
Torgcnoe  insnfficiyncy,  divorgouce  inaufticieiicy,  und  hyperphoria;  the 
condition  first  named  )>eing  especially  associated,  with  the  form  of 
asthenopia  and  heodacjie  produced  by  reading  and  other  near  work, 
while  in  divergence  insufficieucy  asthenopia,  confusion  of  sight,  and 
headache  are  often  excited  by  looking  at  distant,  and  particularly  at 
bright  or  moving  objeots  (panorama  asthenopia  *).  These  syoiptoma  are 
often  marked  in  the  moderate  degree«  of  heterophoria«  where  the  dijtlo- 
pia  is  either  not  present  at  hU  or  is  transient  oDly. 

3.  Other  symptoms,  including  rt^rx/miVixof  varying  descriptionand 
location,  eertigOt  a  sense  of  coit/usitm  and  duUttes»,  causing  aproscxia 
and  mental  inertness,  nausea  and  digestive  disiurbance,  producing  im- 
pairment of  nutritiou,  are  met  with  particularly  in  hyperphoria,  and 
next  ofienest  in  divergence  iusufticionoy. 

Treatment.— The  treatment  of  heterophoria  of  the  following  nieas- 
ureSf  to  he  pursued  in  the  order  named  : 

1.  Thorough  correcliuH  of  the  refractinii  after  a  precise  detormina- 
tioa  under  a  mydriatic.  This  is  particularly  importaut  in  csophoria 
(ooavergonce  excess),  where  a  full  correction  of  the  hypermetropia  is 
demanded.  If  tliis  tn  not  done,  all  nicasurca  will  prove  nugatory,  as 
the  ctophoria  will  i)ersiatently  return.  So  also  myopia  should  be  care- 
fully corrected  and  the  correction  utwd  both  for  diatanoe  and  near,  in 
oases  of  convergence  insufficiency- 

'I.  Tonics  and  exercitf  in  neurastheoicfl  and  the  debilitated. 

3.  Ej:erniM  of  the  convergence  with  prisms  held  ba««  out  before  the 
eyes  in  convergence  insufilciency.  This  is  performed  in  the  same  way 
as  in  testing  the  prism  convergence  (see  page  593),  the  strength  of 
prisms  used  being  run  up  to  50°  or  more,  and  the  exercise  being  re- 
|)cated  several  times  daily. 

4.  The  permanent  use  of  weak  prisnis.  These  arc  applicable  mainly 
to  rases  of  comitant  heterophoria  of  luw  degree,  and  particularly  to 
cumitant  hyperphoria  of  not  more  than  "i"^  or  3^,  where  prisms,  base  up 
or  down,  do  good  service.  Prisms,  base  in  in  exophorta.  and  base  ont 
in  e-sophoria,  do  temporary  good,  but  usually  cause  progressive  incraaaa 
of  the  deviation,  so  that  their  use  shonhl  not  be  kept  up  too  long. 
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5.  Opiration. — This  should  only  be  done  u  ■  last  resort, 
thorough  atid  prolougcd  trial  of  other  meaearee,  especially  comctioo 
of  the  refraction.  The  varieties  of  operation  applicable  to  the  special 
cases  are : 

{a)  In  convergence  excess,  tenotomy  of  one  or  both  intorni,  re-en- 
forced, if  ueceesary,  by  advaucemcnt  of  the  extemi. 

(b)  Id  divergeuce  insufliciency.  advancement  of  the  externi. 

(c)  In  convergenue  iusufßciency,  advancement  of  the  interui. 

(d)  In  divergence  cxccäs,  tenot«iny  of  the  exteruj,  which  will  oft«n 
require  to  be  aupplem anted  by  advancement  of  the  intemi. 

(a)  In  comitant  hyjHtrphnria,  tenotomy  or  advancement  of  ttw 
superior  rectus  is  generully  prefonililc  to  operations  upou  the  inferior 
rectus. 

(/)  In  non-comttaut  hyjierphdria,  advancoinent  of  the  under- 
acting muKle,  re-cnforccd  if  necensary  by  tenotomy  of  the  contractured 
and  overacting  opponent,  or  by  tenotomy  of  the  as&ociated  autAgoutst 
of  the  other  eye,  as  laid  down  in  g  164.] 


[It  roust  be  stated  that  there  is  no  sharp  dividing  line  between  heter- 

ophuri»  and  iKpiiut  upon  the  one  liand,and  betwet^u  heterophoria  and 
paretic  deviations  upon  the  other.     Many  cuaee  uf  Iiet^^ropboriu  orig- 
inate in  slight  degrees  of  paresis  (or  spasm),  und  exhibit  th»  cliar«ct«r> 
istio  diplopia  of  the  latter,  even  if  only  in  slight  degree,  aud  other  case« 
of  heterophoria  represent  the  incipient  stages  of  squinL     rndeed«  it  is 
difficult  to  say  in  many  ca»>£  v^hether  wo  are  dealing  with  a  low  de- 
gree of  squint  or  with  s  high  degree  of  heterophoria,  since  a  deviation 
which  some  patients  habitually  overcome  with  eoso  eo  that  it  is  latent 
all  the  time  (sLiporuble  deviation,  heternphorin),  others  can   ovorcnme 
only  with  difiicnlty,  so  that  it  ia  sometiraes  latent,  sometimes  manifest 
(tntermittont  squint) ;  while  others  still  can  not  overcome  it  at  all  (con- 
stant squint  or  insuporablo  devintioii).     Moreover,  the  etiology,  ermp- 
toms,  and  treatment  of  squint  and  heterophoria  are  essentially  the  same. 
Hence,  it  is  better  to  group  the  two  together,  aud  to  divide  deviations 
in  general  into  cumitant  and  non-comitant;  the  latter  compriRing  the 
paralyses  and  the  non-comitant  heterophoria,  the  former  comprisiug  or- 
dinary squint  and  the  varieties  of  heterophoria  classed  under  the  head 
of  diver^unco  and  convergence  anomalies.     Bven  this  classificatioa  U 
«ubjeet  to  exeeption,  since  there  are  transition  forms  between  the  comi- 
tant  and  non-comitant  deviations,  and  many  of  the  caee«  of  comitanl 
deflections  are  non-i-tmiitant  in  their  origin.^D.J 
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III.  Sqi'int. 

126.  Symptoms. — Squint  coousts  id  «  deriutiun  of  the  rieual  axU  of 
one  uf  the  uvi'h  from  tlic  uorroct  poHttion  of  6xaliuii  ujiou  un  object,  the 
doviatiou  o<;imrriüg  in  every  direction  in  whicli  ihe  eves  itre  tiirneJ.aiHl 
always  throu^^h  the  same  luigle.  Squint  is  thus  distiuguiahed  from 
parai^sia,  in  which  on  the  one  hand  tho  deflection  i«  present  ouly  Id  the 
sphei-o  of  udtiou  of  the  imrulyzcii  iiiusele,  and,  uu  llie  Mthcr  hand,  when 
once  withiD  the  limits  of  this  sphere,  it  becomes  greater  and  greater  the 
farther  the  eye  ia  carried  into  the  lattt-r,  because  then  tho  paralyzed  eye 
lags  more  and  more  behind  the  sound  one.    A  squintiog  eye,  on  the 


rra.  son.- MRAKrmuiDrr  ow  ^riuiiisan-  Dktiation. 


contrary,  diM'8  not  lag  behind  the  other  in  any  direction  in  which  the 
eyes  may  look,  but  accomfuinies  it  in  all  it^^  movements,  and  always  de* 
viates  to  the  same  degree  from  the  correct  pocitioQ,  for  which  reason 
squinting  Is  known  as  strabismus  coneomUans, 

The  simplest  way  of  going  Lo  work  to  measure  the  strabismic  devi- 
ation is  as  follows  :  We  cause  tho  patient  to  fix  his  gaze  upon  an  object 
which  wo  have  placed  in  the  n)edinn  line  between  the  two  eye«,  and  at 
a  distance  from  them  of  wm«  metrea.  Sup[K>se  that  the  left  eye  (//, 
Fig.  200  A)  fixes  correctly,  while  the  right  eye.  li.  squints  inward.  We 
then  mark  by  an  ink  dot  upon  the  border  of  the  lower  lid  the  position 
of  the  external  marpn  of  the  cornea  in  both  cyc8(m,  and  *).  We  next 
cover  the  left  eve,  which  is  doing  the  fixation,  with  a  screen,  S  (Fig. 
%Wi  B),  at  tho  same  time  telling  the  patient  to  try  to  ßnd  the  object 
again.  He  doe«  so  by  now  using  the  right  eye  for  fixation,  and  for  this 
purpose  brings  it  into  the  correet  jKWiiiiou  (ff,  Fig.  2(K)  \\)  by  a  distinctly 
visible  movement  of  rcdres«.  We  now  once  more  mark  the  position  of 
the  outer  margin  of  the  cornea  of  this  eye  by  a  dot.  m.  upon  the  lower 


ULSEAriES  OF  THE    ETB. 


Lid ;  the  disUnce,  m  s,  then  give«  the  liuoar  measure  for  the  deriatioii 
of  the  äquioting  eje — that  is,  gires  the  primary  strabinmic  tievitUioik. 

As  the  right  eye  u  beiug  brought  into  the  position  of  fixation»  lb> 
left  eye  mweä  tuward  behind  the  scroou  (A,  Fig.  300  B)  ;  it  ia  now  in 
a  position  of  secondary  deviation.  We  may  note  the  position  of  Ibe 
outer  m&rgtD  of  the  cornuu  behind  the  screen  by  meiuis  of  the  point  $^ 
and  thus  And  the  muguitude  of  the  socoadary  doriation,  «,  m,.  It  is 
equal  to  the  primary  deviation — a  fact  which  constitutes  a  further  point 
of  difference  between  uorioomitiint  and  [laralytic  squint,  sine«  ia  th« 
latter  the  secondary  deviation  is  always  larger  than  the  primary 
(page  ;»9n). 

As  a  result  of  one  of  the  eyes  being  in  nu  inrorrect  position,  a  nm 
with  squint  should  soe  double.  But  this  Is  really  the  caae  only  at  th» 
uottimenceinent  of  strabismus.  The  diplopia  soon  disappears,  and  after- 
ward can  be  evoked  only  by  the  use  of  alt  sorts  of  artifices,  or  can  not 
be  evoked  at  all.  This,  too,  ia  a  feature  drstiugiiishtng  etrabismiu 
from  piiralyHifi,  in  which  the  diplopia  is  such  an  annoying  uymptocu- 
A  luuu  with  strabismus  fails'  to  see  double,  because  he  learns  to  with- 
draw his  attention  from  the  impression  conveyed  by  the  squinting  eye; 
he  '''exL'.ludes  "  the  image  with  this  eye.  The  act  of  exclusion  is  a 
psychical  act;  the  squinting  eye  really  does  see,  but  the  viaual  percep- 
tions set  up  by  it  do  not  excite  attention — just  as  many  men  are  able, 
in  looking  through  a  microsnopft  or  telescope  with  one  eye,  to  leave  th« 
other  open,  and  yet  not  see  with  it  As  a  result  of  this  act  of  exclo- 
sion,  a  man  M'ith  squint  has  mere  monocular  vision ;  he  doe«  oot, 
therefon\  have  stttreusropic  sight  in  the  proper  sense  of  the  word. 

The  vinunl  aatity  uf  the  squinting  eye  is  diminished  as  compared 
with  the  other  or  sound  eye.  Without  doubt  a  certain  decree  of  eD> 
feeblement  of  sight  exist«  even  before  the  inception  of  the  atrBbismos. 
and,  in  fact,  constitutes  one  of  the  reasons  for  the  developmont  of  the 
latter.  The  enfeeblement  of  sight,  however,  becomes  greater  and 
greater  the  longer  the  strabismus  lasts,  since  an  amblyopia  ex  anopsia 
develops  on  account  of  the  exclusion  of  the  eye  from  the  act  of  vision 
{see  page  4%).  This  amblyopia  finally  rfiaclies  such  a  pitch  that  read- 
ing becomes  impossible,  and  the  sight  may  even  be  reduced  to  the 
ability  to  count  Öngers  at  a  short  distance.  Such  an  eye  has  unlearn«! 
its  ability  to  perform  fixation;  when  the  sound  eye  is  covered  thfl 
squinting  eye  remains  rigidly  axed  iu  its  false  position. 

We  distinguish  between  inward  and  outward  squint  {»trahitnnuji 
cottvffrgem  and  divtrffans).  Kither  the  same  eye  squints  all  the  tjme 
{xtraöismus  monolatera/is),  or  the  two  »yes  squini  alternately  (straSü- 
mus  aUertta?iii).  In  the  latter  event  it  is  usually  the  cose  that  on« 
eye  fixes  for  looking  at  the  distance  and  the  other  for  looking  at  near 
points.  One  eye  or  the  other,  howewr.  alway«  fixes;  it  never  happens 
that  both  eyes  squint  at  once,  as  the  laity  often  believe.    Squinting 
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m»y  occur  only  at  iiit«rvulB,  or  may  bu  pretwnt  all  the  time  {periodic 
and  constant  9trabiertws). 

Etloloj^. — A  maniffst  squint  develops  from  one  that  is  latent 
(pago  6H).  If,  whuD  there  is  disturbance  of  the  muscular  equilib« 
riuii),  the  eyes  are  no  longer  retained  in  their  proper  iHiRilion  by  a 
8|>ecial  effort,  stmbiHmiis  is  produced.  This  is  effected  by  any  circom* 
stant'es  thai  reduce  the  usufuluess  of  binocular  vision — that  is,  by 
such  as  render  diplopia  less  unpleasant.  Thiit  is  Hccomplislieil,  in  the 
experiment  trhich  is  made  for  demonstrating  the  presence  of  a  latent 
disturbance  of  equilibrium,  by  covering  one  eye  (see  page  fil2);  but 
in  the  natural  development  of  strabismus  it  is  accomplished  by  a  re- 
duction of  the  visual  acuity  of  one  eye.  Owing^  to  this  reduction 
the  retinal  image  of  this  eye  becomes  leas  distinct,  and  hence  diplopia 
becomes  less  troublesome.  Thus,  we  eee  a  man  who  has  hitherto  had 
»imply  a  latent  disturbance  of  equilibrium  become  the  subject  of  a 
manifest  strabismus  wIkmi  corneal  opacities  are  left  as  the  result  of  a 
keratitis  in  one  eye.  Th«  most  frpqiu^nt  «•«uses  leading  to  strabismus 
through  reduction  of  the  visual  acuity  arc:  1.  Krrors  of  refraction 
which  are  preeent  in  one  eye  alone,  or  to  a  higher  degree  in  it  than  in 
the  other.  In  conjunction  with  such  an  error  of  refraction  there  fre- 
qaently  exists  a  congenital  amblyopia.  2.  Opacities  in  the  refract- 
ing media,  particularly  in  tlie  cornea  and  in  the  lens.  3.  Intra-ocohir 
dieewes. 

Perfectly  blind  eyes  are  very  apt  to  become  subject  to  strabismus. 

Strabismus  is  therefore  the  result  of  the  (tonibiued  action  of  two 
factors — diminution  of  the  visual  power  of  one  of  the  eyes,  and  a 
pre-existing  disturbance  of  the  muscular  equilibrium.  According  as 
the  latter  factor  consists  in  a  latent  convergence  or  divergence,  a  onn- 
vergent  or  a  divergent  squint  is  produced.* 

127,  (a)  Slrabiitmus  Convergent. — This  occurs  especially  in  hyper- 
fnetropes,  hypermctropia  being  fnund  in  about  three  fourths  of  all 
caaoB  of  convergent  squint.  Uondcrs  was  the  Qr&t  to  detcrniino  this 
fact,  and  ho  explains  it  in  the  following  way  :  Hypermetropes  have  to 
make  an  unusually  strong  effort  of  accommodation  to  see  distinctly  ; 
but  as  this  effort,  on  account  of  the  connection  between  accommoda- 
tion and  eonvergcm«,  is  possible  oidy  when  combined  with  a  strong 
impulse  toward  convergence,  the  latter  function  acquires  a  preponder- 
ance. Bnt  this  is  not  the  only  cause  of  strabismus,  for  if  it  wero,  all 
hypernie trope«  would  be  obliged  to  squint.  Other  factors  must  conspire 
in  producing  this  effect.  The  most  importantof  ihesfi  factors  aro  those 
that  act  to  reduce  the  visual  power  of  one  eye ;  as,  for  example,  when 
one  of  the  eyes  is  weaker  from  birth  (as  may,  for  instance,  occnr  from 
iU  having  a  higher  degree  of  hypcrmetropia  or  of  hyitermetropic  astig- 
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matism  than  the  oUicr],  or  when  it  Kuffera  an  impAirment  of  its  «gbi 
be<mu»e  of  diiKuse  dcvuloping  af  U-t  birth.  Among  tho  tklTiH^^tinna  wfaic^ 
porticalarlj  t«nd  to  ]>rodiice  the  Utter  effect  is  eonjanctivicis  ecsenU' 
t08&,  which  Iftiuls  to  stmbümua  throagh  the  opacities  of  tho  come»  ttut 
it  leave»  behind  iL  Again,  it  Homutimos  happens  that  whoD  we  an 
compelled  to  keep  the  eye  of  nhyiwrmetropicebitd  bandaged  foralon^ 
time,  tho  eye  beneath  the  bundu^  get«  into  a  state  of  ctmverj^rot 
äqiiint,  which  niuy  actnally  remain  pornianoiiL 

It  is  eaaj  to  understand  how  the  redaction  in  the  visuut  actiitjof 
one  eye  brings  about  the  transformation  of  latent  into  manifest  aquint 
The  hyper n)etroi>e,  in  fact,  is  placed  in  the  following  dilemnia:  If  ha 
wished  to  »ee  diätinctiy.  he  has  to  make  too  itrong  an  effort  of  ocoom- 
modntion  ;  but  he  am  do  this  only  with  the  aid  of  an  excessive  coorcr- 
gbnoe,  so  that  be  sees  double.  Rut  if  he  converges  only  as  much  as  u 
nooGtnary,  he  can  not  bring  the  proper  amount  of  acconitnodution  into 
play,  and  hence  sees  indistinctly.  Tie  is,  therefore,  giren  the  cboioe  o( 
either  seeing  distinctly  and  double,  ur  of  seeing  single  and  indistinctly. 
Ite  prefunt  the  former  alternalire  whenever,  from  the  ftu^t  that  the 
iDiage  in  one  of  the  eyes  liaä  grown  indistinct,  diplopia  iamatic  Icssdifli- 
greeable  to  him. 

Conrergont  atrabigmus  develo])«,  as  a  rule,  at  the  time  of  life  when 
the  attempt  at  acfrnrateand  long-maintained  fixation  begins  to  detnaod 
a  greater  effort  of  accomniodation  than  formerly;  it  develops,  Uut  in, 
between  the  age  of  two  and  six.    Usually  the  strabismna  is  first  noticed 
only  when  near  objocta  are  looked  at  (i»oriodic  squint).     This  may  re- 
main the  case  during  the  whole  life,  but  generally  a  constant  strabiKmu« 
develops  from  the  periodic  one,  a  squint  soon  making  its  ap[>earHnce 
when  the  gaze  is  used  on  distant  object«  as  well.     Moreover,  the  iM]uiot 
at  first  is  usually  greater  in  the  aet  of  fixation  of  near  object«,  id  ao- 
cordanoe  with  the  greater  afcommtHlative  effort  required  for  this  pur- 
jNKit'^  but  later  on  tJie  strabismic  derintion  btM>ome«  constant.* 

Iq  exceptional  coses  It  happens  thnt  children  with  strabismus  gnuln- 
ally  cease  squinting  as  they  grow  up,  and  loae  their  strabismus  about  tJie 
age  of  puberty.  Thoy  "  outgrow  "  their  squint.  But  the  oyc  Lbut  woa 
preriously  deviated  is  left  with  its  sight  permanently  weakened,  and 
curate  binocular  vision  is  never  restored. 

(A)  Strabismus  Dirergeus.—lxi  this,  myopia  plays  thosame  (»art  that 
hypermctropia  does  in  convergent  strabismus.  About  two  thirds  of  all 
peraons  with  divergent  squint  are  myopic.  Tho  cause  is  as  follows: 
The  myope,  to  see  objects  near  by,  needs  to  use,  according  to  tho  degree 
of  his  myopia,  either  little  or  no  accommodation  ;  consequently  the  im- 
pulse for  convergence  is  too  weak.     To  this  functional  weakness  are 
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ail(l«<l  nrpniiin  {-ausfs  wliidi  rliniinifil»  tli«  functional  capacity  of  the  iii- 
tcrni,  HUfhaa  üw  inpreasi'd  »iiineiision«  of  the  myopic  eye,  which  offer  ii 
mechanical  impediment  to  convergence.  For  Iheso  reaftoiin  myopes  ar« 
partiuiilurly  liublu  to  ilivergvot  strabiämus,  especially  if  ouc  of  the  evos 
ha»  Jotiäviäiml  puwvr  tiiac  the  oEhcr.  Since  small  chilJrenare  not  my- 
opiCf  divergent  strabismus,  unlike  convergent  etrahisnius,  does  not  de- 
velop during  cliildliooti,  but  later  nn,  during  youth,  when  myopia  itself 
«rigiiiute«.  As  llie  myopia  im-ri'iwea,  the  strain  upon  the  accommoda- 
tion aud  consequcDtly  the  impulse  for  convergence  steadily  decrease, 
while  the  demands  maile  upon  the  convergence  increase  in  proportion, 
owing  to  the  approxtmntion  of  the  near  point.  This  state  of  things 
muat  ultimately  lead  to  u  |K>tnt  where  the  convergence  is  no  longer  able 
to  answer  tin;  ileniandit  made  ujion  it.  The  convergence  first  becouiea 
incompetent  iu  the  act  of  lixation  of  near  objects,  for  which  a  stronger 
effort  is  required,  and  thu8  one  of  the  eyefldevintcs  ouL  Manv  myopes 
remain  for  their  whole  llf»  in  this  condition  of  |)eriodic  strabisnms;  In 
others  a  roimtunt  Htrabiümiis  develops  from  this  condition,  since  later 
ou  one  eye  gets  to  deviate  out  iu  looking  at  distant  points  us  well.* 

A  spontaneous  cure,  Nuchas  is  sometimes  observed  in  inward  squint, 
nevOT  occurs  in  divergent  strabismus;  ou  the  contrary,  it  tends  to  in- 
crea»  with  age. 

In  the  highest  degrees  of  myopia  the  development  of  a  {K-riodic 
atrablsnuitt  divergens  is  inevitable.  In  these  cases  the  far  point  is  ap- 
proximated to  a  distance  of  ten  centimetres  or  less;  and  reading,  writ- 
ing, etc.,  must  bo  carriixl  on  at  this  short  range.  Now,  even  tlie  stntng- 
est  iuterni  are  unable  to  maintain  continuously  such  a  convergence  as 
this;  hence,  in  accurate  inspection  of  objects  near  by,  one  eye  always 
deriatcs  out^  even  though  the  eyes  have  a  correct  jiosition  for  great  or 
medium  dii^tances. 

Trflaiment. —  XoH-ojterutive  lre»tmvnt  accomplishes  good  rcBult«*  only 
incuutergenlstnibismutj^t  und  Lheii  «mly  in  {lurtiuularly  favorable  cases. 
Such  treatment  depends  upon  the  fact  that  with  the  removal  of  the  ex- 
cpAsire  effort  of  accommoilatiou,  which  is  the  main  cause  of  the  inward 
squint,  the  latter  itself  di»ippears,  provided  that  it  is  not  already  I«) 
deeply  implanted  for  eradication.  We  begin  accordingly  by  {taralyzing 
the  accommodation  completely  by  the  rejiejitod  instillation  of  atropine, 
and  then  determine  the  precise  degree  of  hypermetropia  {the  total  by- 
permctropia,  §  145).  Upon  tho  basis  of  this  determination  we  order 
convex  glaese«  which  shall  complot*ily  correct  the  hypermetropia,  and 
whiuh  the  patient  is  to  wear  continuously  from  that  time  on.    The  in- 

I*  Superaddinj;  of  a  divergence  tstwm  or  adiial  ovenwüoii  of  (be  exterBJ  to  a 
«ODTcrgHiG«  inrofHcicncjr.    C^.  page«  6:23  and  Itö4.— D.| 

[t  TIk  trAiiBUtur.  Iiowflvur,  ha»  Mon  a«  »ImusL  c<>tn|ilot«  cara  elfoel«d  bj  Iho 
use  of  the  proper  concjiTe  glasst^s  in  a  onnntAnl  unilaleni)  divergent  »qutDt  In 
which  the  devlatjOD  wu  (tdlf  five  mUlimetres.— D.] 
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stiUation  of  atropine  is  iilill  kept  uji  for  sevenil  weeks  after  the  wearing 
of  glasses  has  been  beguu  with,  and  then  is  quiie  gradually  d  iBcontiiiDed. 
Thia  troatmaot  is  re-enforced  bjr  the  uee  of  a  baudagc  several  time«« 
day,  for  from  a  quarter  to  half  an  hour  at  a  time,  over  the  eye  which 
has  previooaly  been  employed  for  llzaliou.  Id  this  waj  we  compel  the 
other  or  sqüintiog  eye  to  do  the  fixing.  Non-operattve  trcatnraat  u 
onlj  applicable  in  those  children  who  are  oli]  enough  to  wear  g\auu 
without  hurling  thomeolTes  with  them.  It  holde  ont  a  prospect  of  boc- 
oeBS  only  when  we  have  cases  to  deal  with  that  arc  not  too  far  iid  VAnctd. 
The  most  suitable  casca  for  its  application  are  those  in  which  the  stn- 
bismufl  is  still  periodic,  and  diplopia  recurs  spontan  eon  sly — i.  e.,  with- 
out the  eni|iloyment  of  any  artificial  means  for  its  production — tho» 
proving  that  tbo  squintiog  eye  baa  not  yot  been  anally  excluded  from 
participation  in  the  act  of  binocular  vision.  If  this  treatment  is  to  lead 
to  any  rt>ßult,  it  must  bo  pnrKiied  energetically,  and  for  a  long  time  (for 
months  or  ycArs),  and  even  after  the  etmbisinns  bos  been  relieved  the 
convex  glasses  must  be  used  either  continuously  or  at  least  for  near 
work  in  order  that  the  patient  may  not  again  become  a  victim  of  equini. 

StrabiamuB  convcrgcna  and  etrabismua  divcrgcns  arc  distiag^ui^hed 
not  only  by  the  direction  of  the  deviation,  but  also,  and  mainly,  by  tlit- 
muscular  alteration  that  oaasos  ihem.  In  l>oth  caaes  this  alteration  af- 
fects tho  interna]  rectus.  Strabismns  couvcrgona  conaietaiuan  cxcessin' 
contraction  of  this  muscle,  due  to  excessive  innervation  of  it.  ilenec,  in 
cases  that  are  not  too  ailvanred,  the  squint  (iimppears  in  sleep  and  ia 
narcosis  (Stellwag).  But  later  on  the  eoniinuouHly  contracted  muscle 
Dttdorgoes  permanent  shortening,  and  the  contracture  thus  set  up  re- 
mains even  after  death.  In  strabismus  divergens,  on  the  contrary,  it  is 
not  a  case  of  cxccasivc  contraction  of  a  muticle  (a  o^>iitraction  which 
in  this  instance  would  have  to  aSect  the  external  rectus),  but  of  a  con- 
stantly increasing  relaxation  of  the  iutornus.* 

In  moat  caaes  of  strabismus,  and  particularly  in  all  caaea  of  external 
strabism  us,  a  cure  can  be  expected  only  from  operative  treatment.  Thi« 
consists  in  a  tenotomy  which  in  convergent  strabismus  ia  to  be  per- 
formed upon  tho  internal  rectus,  in  divergent  strabismus  upon  the  ex- 
ternal rectus.  Ln  the  higher  degrees  of  strabismus  the  tenotomy  mnsC 
he  made  upon  both  eyes  or  must  be  combined  with  advancement  of  the 
niitagonial.     Tho  technique  of  these  operations,  and  the  way  in  which 

(*  AccurdioK  tu  l-lio  views  enuociated  on  pa^es  62'.i-Q3fI  tliis  itatrmrnt  ta  Vo" 
restricted,  Stral)isn]U!t,likiMnHutncfcDt?y.isi1uerintonIyt(iBniiiiialif<snf  c^nvcrj^nor. 
but  also,  althoui;h  not  v«ry  often,  to  dJsorderfl  of  div*TKCtico  (divtrgence  inaof- 
Soicacjr,  divarKciLce  osceim),  aod  may  also  be  cauwH)  by  iimuIBciPiK'T  of  one  rausdr 
whtph  is  M)  lja)aii(^ni)  by  oTenu^Uoii  or  rnnLnu-liir^nf  (innthnr  n»  to  rauM*  n  coraftani 
rlevialion.  And  in  iho  mortadTflnofl  cmtn  of  strabinrousit  Mvms  to Ijp common  !<:• 
find  fOTiTrrKviii-i'fxv«8!«  mmliini-sl  wilii  u  ilirurgcnce  iiiduflScit^ncy  or  with  an  ioauf* 
floicn>py  nf  thit  (>stcmi,  and  a  fonTergRnri?  insiifRctoncy  combined  vithadivcrftenee 
excess  or  with  a  contracliirc  of  the  cxtomi. — Ti.] 
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Ihey  act,  will  be  described  in  the  section  upon  Operationß ;  at  preacnt, 
«imply  tho  iridtcatiutifl  for  their  perfonnunce  will  b«  briefly  given. 

In  convergent  ttraMsmua  tenotomy  it  indicated  in  all  cases  in  which 
non-operative  treatment  has  remained  Dnsucce8Bful,or  in  which  it  is 
apparent  beforehiind  tltat  hucIi  trealnient  offers  no  firospecl  of  success. 
In  this  latter  category  belong  all  cases  in  which  the  strabismus  has  lasted 
a  long  time,  or  in  which  it  has  attained  a  high  degree.  Since  the  stra- 
bismus in  some  eases,  although  raroly,  disappears  of  itself  as  the  chil- 
dren become  older,  it  is  adviiiabl«  to  delay  the  performance  of  the  oi>ent- 
tion  until  the  child  has  passed  the  age  of  ten  ;  for,  if  we  should  perform 
early  tenotomy  in  a  caxc  which  haa  a  tendency  to  become  well  spon- 
taneously, a  divergent  strubiRtnus  would  subgequentlv  Ret  in.  Mean- 
while, in  order  not  to  lot  tho  time  pass  unemployed  until  the  children 
are  old  enough  lor  the  operation,  wo  may  keep  the  deflected  eye  in 
constant  practice  by  frequently  bandaging  the  other,  and  may  thus 
prevent  a  failure  of  visual  power  due  to  di^uee.  In  addition,  we  forbid 
their  playing  with  email  toy»,  so  as  to  avoid  any  unnecessary  exertion 
of  the  accommodation  ;  and,  when  powible,  we  order  them  to  wear  the 
proper  convex  glasses. 

Divtrgtnt  strabismuji  can  be  cured  in  no  other  wjiy  than  by  an 
operation.  Recent  cases  in  which  tho  strabiKmus  i«  still  periodic  hold 
nut  the  best  uhance  of  success ;  in  snob  casea  a  simple  tenotomy  usually 
suffices.  When  there  is  a  constant  external  squint,  an  advancement  of 
the  interual  rectus  ih  generally  required  in  addition;  but  in  old  ca«e6, 
and  in  those  of  extreme  degree,  even  this  gives  only  imperfect  results. 

The  regult  obtained  by  the  operation  is,  as  a  rule,  simply  cosmetic. 
Tho  visual  jmwer  of  tho  squinting  eye  is  not  influenced  by  the  opera- 
tion, and  oven  tho  restoration  of  binocular  vision  is  accomplished  in 
only  a  few  instances.  Nevertheless,  the  results  that  we  secure  by  the 
operation  are  not  to  be  undervalued.  A  man  with  squint  scarcely  ever 
complains  of  the  bad  sight  in  his  wguinting  eye,  or  of  the  absence  of 
binocular  vision ;  he  is  ordinarily  onawiLre  of  tho  exislence  of  either. 
Ho  only  desireR  relief  from  his  disfigurement,  and  is  very  grateful  if 
this  if  accorded  him. 

The  laity  »rr  tutrusUiiiiPcl  to  atlnbut«  ntrabiHiniifl  to  an  imprr»jii>r  fiWing  of  ilie 
cnwll«  wiili  mUtion  lo  the  light,  or  to  tb^  fad  that  obji-cis  (iIiiltJ  iipoii  on«  sidti  uf 
th«otiil(l  excite  his  &ttt'iUion  and  cauro  liim  to  look  to  thst  fid« ;  or.  very  trequeiitly, 
the  chill]  u  char^^l  «ith  imiUliiig  luiollier  tliiJ:  xquint».  Itiit  none  of  thrw  things 
have  anything  to  do  with  the  origin  of  stntbismu-v  The  strabismnü  which  is  so 
fppqucntlj  obMrvrd  in  quit4>  iiniiül  children  (ihosc  below  th«  age  of  two)  i»  found««! 
upon  the  fafrt  IIihL  auch  childn-n  h&vv  not,  yer  iMirnrd  i>erftH-tIy  Ihc  »>mi)lio«lod 
BMoclstcd  movement«  required  for  correct  binocular  rision.  This  variety  of  »tn»- 
bjsmuii  disappears  of  itself  with  advancing  yearn.  Pennanrnl  strabi«nins  con  vergciiB 
develops  aomcwhal  later,  after  l he  age  of  Iwo.aml  its  tniccA»M<  i»  that  discovered 
by  DoDdets.  U  dtpend»,  as  has  b««n  set  forth  more  in  detail  above,  upon  tho  con- 
n«ctinn  betwiwn  itorornmodntinri  und  convergencp.     In  what  way  this  lead»  to  »trn- 
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biamus  is  very  bcttuLifully  duiUHRstratod  by  ibt  f»Uowing'  cxperimont  likewisRfa»- 
poundtd  by  I>ünd«rt):  We  (laiisR  a  man  wbo  bmn  pcrfwl  luiixcular  miuiKbnun  li 
bis  ey««  to  fix  In«  gwe  ujron  an  object  ije«r  by.  If,  now,  we  coT*^r  one  of  tb*  vju, 
ft  rernaini;  üx«d  id  lliv  cum-cl  poaJUuD  bL-liiud  the  nvreen.  But  if  wo  now  pUmn  ■ 
concave  cIoim  bi^forc  tKu  iiiifiovcrvd  eye,w  that  iJir  piTsun  under  exsmlnAtioa  u 
ccimi^cUod  to  nucoiiiiutxlate  <\mte  Htrongly  in  order  to  m»  the  object  distincUy  tb 
•>ovt>rcd  ajQ  at  anon  turns  Jawurd — tliMl  ti>,uu  urtitlcU]  oonverg^nt  sIrabtaaMU« 
thus  produced,  owing  to  tho  iiicrt>nst>ii  elTurl  of  «eoonitnodalicui. 

In  ttrabianm»  aJlernatta  bnth  eye»  often  hure  Rood  rUukl  acuity,  bat  aDti|Bil 
refmotion.  It,  for  itistunco.  one  rv«  is  rar-«iglitr<l  aiid  Iho  other  near-sigtil«d.  Ik 
former  seOB  cl»riy  kI  a  dtstutice,  thii  ntlier  near  by.  but  both  eyas  cun  n«v«r  w 
dutineLly  at  the  same  time.  In  this  crw  the  far-wphted  eye  would  pt-rftmn  flu- 
tiun  in  looking  at  a  distal»'«,  the  nvar-»ightvd  vyv  whvn  luokiog-  Dear  by.  and  a 
«ilher  event  the  ryp  not  iiiwl  wnnlil  Ai]iiiii|. ;  th«;  ima^  in  this  ej-c  not  bp|D|;  ili» 
tinot,  its  »uppreaMoii  is  readily  acoompti^ed.  Alternating  strnbisimiu  i«  unuOj 
divergrnL* 

With  many  pcnoiis  Et  hniipi-iiH  thm  during  (Ixntion  the  oy««  &re  prxipvlj 
placud,  bot.  when  they  arc  looking  about  without  thinking  of  ariytliinj-  iti  |uu-th-ul«r. 
one  of  the  «ytat  «iiiinta  a  little  outward.  In  niirh  a  com  wn  urr  gf  ncrally  dvKliuf 
with  i[iyv[»e«  with  latent  divprgcncp  [cxophoriaj.  (n  most  Ihi»  coDditiaa  romaiiH 
IhH  KBniis  all  throiigJi  lift',  vrliili;  in  m/inu  faw  actrnHlaiit  divttrgvtit  »quint  develop! 
from  it. 

Contrary  to  the  ritl«  that  idiort-slghted  persons  squint  outward,  »trmbianiw 
convergens  if  sointititnc»  foimil  vunjoiiiod  witli  niyoptaof  a  hi]>h  de-grw.  Thta  ir 
disLingiii'^he«]  ffDin  ordiiisry  Strabismus  convcrgctui  by  the  fart  lliut  it  duos  not  de- 
velop inchildliuod,  but  In  the  later  ycikn  of  Jife,  and  is  often  8.i»octatiNl  with  an 
unpleasant  diplojiia.  At  the  »ame  tinte  it  in  quito  posKibio  that  thr  but  üliirhtit 
mobile  cy«  should  be  unable  tn  cniiverge  fur  a  far  (Mtint  ao  near  aa  such  eym  pa»' 
M»»,  and  in  this  ca»e  there  is  aUo  a  relative  divergent  squint  that  is  prtiseot  when 
reading  ia  |ierf<>rinv-d  without  gliuvM». 

Intennilttnl  shiiuld  not  be  ronfoundod  with  [leriodic  Strabismus.  W'hüe  tht 
latter  takca  place  only  upon  the  supervision  of  oertain  deAnite  caufios.  such  oa  Ihr 
Jict  of  fixation  for  nt'jir  objvet»,  Uiu  furtnur  makcj«  ita  appcarunc«  williout  known 
eaose.  It  dovi^lopü  ipiite  suddenly,  and  after  some  time  disappear«  a«  middenly 
Again  and  returns  at  regukr  intervals  (e.  g..  ©very  other  day).  Intermittent  »indri» 
mosis  ortiinarily  liirveted  inwnril  and  ix  lUtuuet  exclusively  obset^'cd  in  childm; 
it  is  probably  referable  to  purely  norvou»  dittturbanoes. 

Dovialion  of  the  eyes  upward  or  downward,  although  rare,  also  ocmira.  SneA 
casi^  an;  for  t1ie  must  part  iJiose  of  stmbi^tnua  convergens  in  whirh  along  with  \he 
horizontal  derjatton  there  '\s  hIro  one  in  the  vertical  direction.  The  vortirjd  dert- 
Atioii  usually  disap[>ears  when  the  strabi-smu»  i»  ruliwed  by  tenotomy  of  the  iuterniH. 
We  must  hence  conclude  that  this  vertical  deviation  is  not  to  be refern-d  L» Lb 
superior  or  inferior  n><otns.  but  lo  an  abnonnal  inaortion  of  the  internal  ret'tJ,  sudi 
that  in  ountmetion  of  the  latter  a  deflection  in  the  vertical  diruetion  is  prodactd  al 
the  saine  time.  I'ure  vertical  dariations,  not  referable  tn  parolyaifl  of  the  BOperJar 
or  interior  reotiDH — 1.  e.,  h  genuine  «fra^üfniu  Mir«itm»«ryen«  or  ätormmvergatm— 
nnj  extremely  rare. 

The  diagnoMiti  uf  strabiüroiis  con  ordinarily  be  made  at  a  glance.  In  ua» 
«there  the  deflection  Is  doubtful,  the  lest  given  on  page  612  serves  to  make  the  dii^ 
iiows.    Strabismus  is  present  according  to  Urn  test  if,  upuu  covering  oim  eye,  tW 

[■  Although  a  good  many  cases  nf  oo]ivai>g«Dt  «quillt  ■»  all«rnatin|r.  partica' 
lariy  at  their  outwl.  u!t[>uoiaIly  m  If  Uie  vMoD  In  boUl  0ftBb  Mill  good.— D.J 
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oth«r  nMkM  m  perceptible  movomool  nt  rodm«  in  order  La  Bx  tli»  obj«ct  bold 
before  !t. 

Jtiyt  u  a  alight  «trmbbinu»  may  n>iiiain  unnotiRtNl,  tki  hIau  i(  ciui  hapiMni  that 
wi'  1IIK7 Iwlii^ve  MmI  «ears  di-Alin^ willt  a  strabtsuiua  wlieii  nuncexisl^.  Anaypar- 
«ni  »Irabvimus  of  thissurt  19  mo»t  frrtiuentlj-  simuliUiMJ  in  the  fuUuwing  vay  :  The 
vfaiDkl  axis  whktt  joins  the  ut^eot  of  UxkUon  I»  the  fovea  e«n1niliti  dum  nut  in  most 
ojrs  pnw  tlinmgh  llii<  k|ii'x  <if  tbeoornem.  bul  I  lie  IkIUt  liwi  MJiuewh»).  tuth«  i>utsid« 
or  inoid»  of  the  axis.*  If.  Chen,  the  Tiimal  ue*  ire  parallel  fur  distact  vision.  Um 
oofoeAl  itpi(>e8  in  tlie  tint  cua  ore  divergent,  in  the  »imnii  c-ai^  ronversL-nt.  If 
tbifl  denation  Hltains  a  prntty  high  drgn'O.  it  bccofneit  niiticeable  and  siTniilateit 
iltmbiBmus.  Ilvrvi,  n^tti,  Ibc  test  above  mentioned  lead*  to  tho  correct  djagniMin: 
for  wben  each  vyv  i»  covurml  oltematvljr  it  is  apparent  Ibat  the  eye  whiuli  is  not 
covered  remains  itloiutfaiit  in  i\s  jMisiuon,  and  hcnre  pprfornis  fixatiun  properly. 

ViBio»  or  PATitNT»  »nu  STBABisHrs.— There  ii  no  doubt  but  that  in  the 
beginniiig  of  BtrabtHniUH  ihen  is  dij^opia  quite  a»  mut^h  a.s  thvn^  is  In  paraljstui  uf 
an  uf'ular  mitsoh'.  Itut  stni><<  in  <vtnvergrnt  strabisniiis  the  development  of  squint 
take«  place  tn  childhood,  «c  honr  nothinn;  aliout  diplopia, and  by  the  time  thai  the 
children  liara  bwonie  old  eo«ugb  to  give  a  trustworthy  at>ci>iint,  tht-y  have  ain-udy 
leAmoi  lo  [terfiirra  f  xcIumoh.  Thru  diphipia  ran  for  Hw  mtwt  [«rt  be  pr(M]u(^«d 
only  by  artißcial  means— c.  (c.,  by  pultinK  colored  glassc«  Iwfore  ih«  eye  or  by  the 
use  of  prisinis  Ihri^ugb  which  the  image  in  the  .«|uintJng  eye  is  brought  miarer  to 
the  fovea  centralis.  Knt  whfn  the  «'{tijnt  does  not  develop  until  later  in  life,  oa  t* 
only  exoeptionally  the  ciuie  in  convergent  iitrabit>n)iis.  bat  regularly  tho  iwse  in  di* 
vergent  strabtsmuK,  diplopia  in  then  one  of  the  regular  sjniptonis.  ^iometimea  it  is 
•0  disagreeable  ut  to  fumtiih  the  main  reason  for  the  patient's  vint  to  the  pbysirian. 

While  ordinarily  no  diplopia  exist«  in  old  caacs  of  HtrabiNnu»,  it  i»  ju»t  in  theoo 
casea  that  it  i%  very  apt  lo  make  it.^  appi-anui<-«>  after  tenolnniy.  Thin  is  acHMunt«d 
for  a«  follow«:  The  prw;«««  of  exclufion  afferfK  not  only  Ihv  »{Uinting  eyv.  but 
alw  in  part  the  one  that  doee  not  Hquinl.  In  thv  »quinling  eye,  as  long  as  th(^  eye 
was  ^("'"li'^S  inwani,  the  image  of  thr  nbjcct  that  the  other  eye'is  gaxlng  at  fall» 
npon  the  portion.*  of  the  retin«  «luatetl  to  the  inner  nide  of  the  fovea  (Fig.  IÖÖ>. 
This  region  of  the  retina  had  act'ordingly  aefUst<)niiH]  ilsvjf  to ahstraot  it» attention 
from  the  impremionii  rcreivod.  Dtit  this  Is  not  the  <-aHe  with  the  fovea  of  ihiseye, 
which  does  perceive  tlK<  image«  falling  upon  it:  while,  on  the  other  band,  theae 
[idt«<r  imagFfi  are  fxHiuled  by  thn  eorrespondiiig  puKion  of  the  retina  (lying  to  the 
inner  »ide  of  the  fovea)  in  the  oonnd  oyc.  Thi*  c^mlition  of  thing»  wc  call  regional 
exclusion.  If,  now,  after  tenotomy  Lhv  rye»  staini  nearly  or  ipiitv  in  the  piuiwr 
position,  the  iroagD  of  the  object  of  flsalion  falh  in  both  eye-s  n|ion  the  fovea  or  ilA 
vicinity — that  Is,  upon  portions  of  tho  retina  which  have  not  been  exercised  in  tlio 
act  of  exclnsion.  neiicv.  the  patient  complains  of  diplojija.  In  thi»  cohj  the  di- 
plopia frequently  does  not  cnrreopond  to  the  relalivD  posilinn  of  the  eyre.  There 
may,  for  inMnnre,  still  be  a  «light  degree  of  palhological  nuivergenee.  and  yet  the 
doable  image«  may  be  oro«i-d.  m  if  the  vimia]  lines  of  the  two  eye«  werv  divergent 
i  pnradoxiciU  itnuhle  image»).  The  explanation  for  this  phen<imcnon  1»  that  the 
w]uinling  eye  has  gradn&lly  learned  to  project  its  images  exteriorly  In  accurdanct! 
with  its  own  faulty  |foeitioa.  Jii<t  as  in  the  sound  eye  tbiT  slartiiiif  («uint  for  ori- 
entation is  the  fovea,  in  the  .tqninting  eye  it  i«  that  part  of  the  retina,  lying  to  the 


(*  Tlie  angle  determining  the  amonnt  of  thin  divergence — I  e^,  the  oiifle  be- 
iween  tho  vii>ual  axis  and  the  optii^l  axis,  or  the  antercKpn#terior  liu»  purfof 
through  the  n[wx  of  the  t'omea— is  eaUed  thouM^ca.  Thin  isimually  |Miaithre(i.e., 
the  visual  axis  posoea  to  the  innidc  of  the  optical  axis)  iu  hypermtftrojK'«:  and  is 
negatived  e.,  the  visual  axb  pawiefl  to  tb«oiilAid«of  tlicop1icAlHXis]inmyope!i. — I).] 
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nns«1  Kiflff  at  tho  fovMi,  iit^nn  which  f»Il  the  im*(^  t>i  liw  (A-ijaci*  rhat  the 
pytT  ga^eti  at  directly.  If.  tli«n,  th«  !U|uinting  eye  ia  ouddcnly  bmaght  buck  tolke 
Dorract  po^iliuip.  thi)t  nuMil  porlion  of  its  rotinu,  thia  serves  us  m  new  fuvMi,  ü  au- 
ried  still  inward,  a»  in  other  cases  th«  acIubI  fovcs  is  Ciuried  in  dtTer;gienoe  at  tfe 
pye*,  and  now  the  eye  projects  crruncooeJy,  Just  w  It  does  In  a  case  of  panljili 
(pagB  SOS).  Tlip  di[ilQ|iiA  following  ■  squint  operation  w  •  gaocnü  thing  noo 
dissppean :  bnt  in  mrr  cnm»  It  ob-stinal^ly  pernstB  and  beranies  extrctnclf  trnplcBK 
anl  to  the  patient. 

If  a  man  with  Miiiint  does  w«  wiUt  both  «yeis,  h«  ta  »1111  likp  n  man  with  dm 
eye  in  this  respect,  that  like  him  he  has  no  perception  of  depth  and  no  Mttrtotea^ 
nnm.  JhoM-  who  squint  do  not  notice  thi«  defect  ihemBelTes.  boo&iue  they  ha» 
learned  by  priu-tice  to  form  froiD  attenduit  eircumütancoK  ronitlusions  with  rrgarl 
to  dimeasionn  of  depth,  even  tliouf^h  thvy  du  not  directly  see  ihem.  Ona  of  th«  flm 
f>f  livinff  Ophthal tnologists  if  nut  preTcnt«d  by  his  tstrabiMniu  from  beinj;  an  excd- 
k-iit  ofioriilor  upnii  the  nye — a  proof  that  c*en  with  monocular  rision  a  tnan  eoo  is 
very  well  for  every  puri>osr.  To  deinonsirHt«  tlial  ihv  pvrceptiun  of  depth  in  tboM 
whoKquiiit  IB  inferior  to  that  uf  people  with  binocular  viMon  requires  pretty  aeeo- 
mit  tests, 9urh  nstxaminiitinn  wilh  the  fitereoscnpe  or  by  meann  of  Horins's  t»t 
with  fAlIil1^  bodic«  (see  page  59l>.  Moreover,  the  rlidon  of  thowo  who  »quint  i»  db> 
tingiiiahed  fnMQ  that  of  one-eyed  [wople  by  the  greater  extent  of  iJie  ßelti  of  visum. 
The  field  of  vision  eif  one-eye<^l  personti  a8  conipar»!  with  the  Dormal  field  of  bio- 
ocular  vision  is  limited  toward  the  n«Ml  «i<Je.  In  default  of  the  right  eye.  for  •!• 
ample,  the  0eld  of  vinitin  rcpreeeiitod  in  Fig.  IS5  would  be  minu«  lb«  shailrtl  por^ 
tion,  H,  «p<tu  the  right  »lile.  Iliii  this  would  not  he  the  ease  with  one  who  «quintji 
with  hi«  n^\\l  ere.  The  exchiMon  of  the  right  eye  from  the  viitual  act  is  d<tn»  only 
for  the  »ke  of  avoiding  diplopia,  and  \venv»  is  limited  to  tliOM  objevta  which  thro* 
their  imago  in  both  eyes  at  once — thai,  ia,  to  those  which  are  ftHind  in  the  portion 
of  the  vjjiiiftl  Held  common  to  belli  eye»  (the  ]>orlion  left  white  In  Pig.  I55X  The 
ciui>  is  otherwiH!  whcu  the  objcHtt  [>aGM»  into  the  temporal  portion  of  ibe  rjsual 
fleh)  of  the  .v)(]inting  eye  (into  tlm  rigbt  nhoded  portion  hi  Fig.  IJWSt,  where  it 
eiui  no  loEiger  be  aeeii  by  the  other  eye  because  it  in  hidden  from  it  hj  the  mae. 
Then  the  image  of  the  object  if  not  suppreiweil  by  the  squinting  rye.  Ueooe. 
the  Held  of  binocular  Tisjcn  of  a  man  with  squint  is  aboiit  as  large  aa  thai  of  a 
Dorntal  niiiii.* 

The  temporally  Mtuat^'l  portion  of  the  visuai  field,  for  which  there  Is  do  8U|>- 
prcssion  of  the  images,  corregpondo  to  the  innermoot  portions  of  the  retina  of  tb« 
squinting  eye.  This,  therefore,  rem&ins  In  constant  practice  and  rctAins  a  rela- 
tively good  visual  power,  while  the  vimtal  (Hiwcr  in  the  other  portions  of  th«  rMitt» 
keep«  railing  <^>fl  more  and  more  all  the  Lime.  Henc«,  in  old  casM  of  »qaint.«* 
Bnd  lliat  on  core  ring  llie  heahby  eye  the  squinting  eye  no  longer  performs  Bzatios. 
but.  on  the  eoutmry,  becomes  turned  even  more  strongly  inwanl,  eo  a«  to  direct 
towani  the  object  the  iniieriiioHt  Hectiim  of  the  retina  wtlh  which  the  best  vistoD, 
relatively  «peakirig.  is  nbiained. 

Xmauremtnt  of  the  vtrabismio  deviation  in  the  way  given  on  page  627  1»  pacr 
sible  only  in  lauw  the  squinting  eye  still  makes  the  proper  adjurtment  for  ßsaiion 
when  the  other  eye  is  eovereil.  If  this  i*.  not  the  eafie,  we  must  prooetvl  by  deter- 
mining the  djstftnri-,  r,  m,.  in  the  liealthy  eyi'  (A.  Fig.  200  A)  and  the  distance.«  it. 
in  the  squinting  eye  (ff)  when  the  gajte  i«  directefl  siniight  forward.  The  differcoce 
twtween  the  two  give»  th«  linear  inewurcment  of  the  strabistoio  deviation.    'Hiib 


« 


{ 


*  Ae  a  nwttcr  of  fatrt  it  ii^  tirtniewhnt  smaller  in  ntrahlsniua  conrergena,  became 
owing  to  the  convergent  p«wiiion  nf  the  eyes,  the  vinual  field«  OTerlap  mor«  than 
usual :  and  tor  an  analogous  reason  in  strabi«(DUs  dir^rgens  it  is  larger  than  itormaL 
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donation  ia,  prv'>pcrl7  speaking,  un  nn^tilnr  qtiuiiity,  nainvly.thc  anjrl*^  '  (Ki^.  18V) 
innludml  bctwveu  Iho  tuuhI  &xi)i,(/.  ur».!  tli<<  litieof  «lirectJon,  o  J^,dnwn  from  the  ob- 
Jtvt  la  llie  ratiua  thmugh  the  iiwlal  [>aiiit  of  tbo  pjre.  It  is  po«iiil>l«  to  umuur  this 
«ngle  (lirccttr;  tfut  for  pnu'licul  purposeji  lht>  liiiiior  menKuroment  is  m(Hri«nl. 
FroiD  tb«  latter  w«  f»n  dvtvniiiiKi  tlie  su*  of  llie  strabismic  «ngle,  sine« — tbe  siw 
of  the  ej'oball  lieiiig  vaiiiiinl  to  be  aboiil  norttuil^-atie  milliwetrti  of  liDVar  devis- 
tioD  corrcvporHl«  Bpproxiin«t«l]r  to  «n  aiigl«  of  0 ". 

B;  iDeoQ*  of  a  liuvar  ni«iaurem«nt  we  can  «bo,  followjnfc  the  mnbotl  propoMd 
by  Alfre«!  Uraefe  (aee  page  8S7),  raeuiurc  the  lattfrul  tjevrsions  ot  tbe  S(|uintiDg 
oy«.  The  following  is  tb«  n^ilt  thiin  obtained  in  conrergent  stimbisniiia:  The  ad- 
duction of  tbe  oyeball  is  iocreased ;  tbo  cornea  can  be  carried  so  far  inward  tbat  ita 
margin  is  in  eoiitact  with  tbe  caruncio — in  fact,  it  nut  iiifrt-qui-ntljr  is  vompletoljr 
conciitlcd  behiriil  Th>>  carunrln.  On  tbo  other  liand, abduction  in  diuiinished, but, 
in  caae  tbe  »qutiit  baa  not  alrculy 
lasl«d  too  long,  not  luom  than  the 
increnar  in  addortion  umounts  to. 
Tbe  total  c«pat:iiy  (or  latenl  ex- 
irursiou  bae  tliervfun-  rinttaiui-d  tlto 
Mttiie,  but  the  latter  has  suffered  a 
general  displaoement  inward.  lu 
old  and  «xlrvoiv  vmac^  uf  inward 
Mfuint  this  relation  cbnngf-s  the  ab- 
dai'tton  being  reduced  still  lower 
withuut  being  compniisatfid  for  bjr  a 
comtapouding  increa»  in  th«  ad* 
dactioD.  lo  that  tbe  total  excursion 
tsng«  b  diiuiuUbed.  Itiv  iiicreaaa 
in  the  power  of  making  inwud 
iiioTBinent  alwnyv  tu(ixtti  iu  botb 
ejrea,  although  it  attaiiu  a  bisher  de- 
Rr«e  in  the  eye  that  wiitint«.  TbJ« 
fact  is  BXplaioed  «a  fullowa  :  Owing 
to  the  increased  demands  made  upon 
thea«vommod»tiuii,  ai>  •■xc^y^nive  im- 
pulse is  set  free  for  tbn  prualuction 
of  ciinx-ergence.  As  (.•onviTgenco  is 
on  ajMOL-iated  moveiueuC  of  bvtb  iii- 

leriii.  this  impulse  affw^t«  l>olIi  at  one«,  so  tliat,  owing  to  their  eiceflsiv»  contrac- 
tion, the  risnal  axcM  would  (rross  in  fmnl  of  the  obje^'t ;  but  (Lslhe  patii^iit  then 
would  fail  to  have  direvt  vision  of  tbe  objott  with  «itbtT  eTc,  be  turns  hi»  bead  a 
•  little  to  one  side,  as  is  shown  iu  Fig.  201.  where  the  Imuw  line,  b  b,  drawn  through 
llie  two  nodal  points  is  rcpreuiente<l  aa  b*>ing  obli(|ue  la  the  median  line.  He  thiM 
get«  the  object  Into  the  line  of  riaion.;,  of  one  (and  thai  th«  belter)  cye(/.i),  whilu 
the  line  of  risinn.  g,.  of  the  olbar  ejrv  »iioots  off  so  much  tbe  fariiicr  fmin  ihu 
object.  Thus  tbe  [«tiont  seciirei  flutiOQ  with  one  eye  at  all  evoots.  although 
both  inlemi  are  still  strongly  onntracled.  It  i^  owing  to  tbe  lasi-nanied  fact  thai 
the  iDcrmtte  in  tbe  jMJWor  of  adduction  devi>lops  in  the  cuunot  of  time  in  l>uth  i-yes. 
By  this  fact,  too,  b  expUinod  the  oMiyw  ponlion  of  tbe  hood  in  those  afleoMd 
with  convergent  ftrabiamtu— «uoh  persons  carrying  tbe  head  turned  toward  tlie 
side  of  the  healthy  eye  (Arlt). 

In  divergent  strabismus  tbe  ngion  of  later»!  excursion  moreoieiits  of  tbe  eye 
i*  dtsplacod  outward.  Tbe  power  of  moving  outward  has  inoreaoed,  that  of  moviog 
inward  baa  dimioished.    Since  tbo  laUor  diuinuUou  is  oiuch  grvater  than  tbe 
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former  mcresM,  tb«  talal  capacity  of  the  bjv  far  nuiking  exotiiBiotl  morrawnto  ■ 
alwnys  coiisi<k-rul»iy  ck-crciiM-J, 

A  knowledge  of  the  power  posaessed  hj  th«  squinting«)'«  for  making  iMtnla- 
curBiun  movement«  is  imlispeasable  as  a  ^idu  in  seleeiing  the  methoti  of  operattam 
and  in  firedscLing  Üw  njuuH  xXiex  umj  be  vs (lectcd,  lii  convorgvDt  »trabisniDS  »«^ 
tioQ  of  Üif  intinii  lius  tLugrculei-  (^Hl-^I,  in  pn>(xMrtioD  to  tb«  power  with  whicb  tW 
ext«^rnus  usn  drftw  lh<^  eye.  nvor  to  its  uwq  blüc  after  the  upcraLJon.  Hut  tb«  isa»- 
ure  for  tlie  working  «'opftctty  of  (he  «■xlcniii!>  i»  i\w  di-grt-v  Lo  which  the  eye  out  tc 
abduftod.  If  tbo  aMucli^iu  is  greatly  diiniiiUlivd.  niiDplu  t«noU>lU]r  of  ibo  infaawtf  i 
will  alTurd  very  lltUe  result,  nnd  wß  Hhall  bu  obti^ed  to  prcK^eed  to  ni"iinrninni ij 
of  the  exterauB.  In  divcre^nt  slrsbiiutius  Milvuticcmcnt  of  ttio  intcrniijs  is 
always  required,  utriog  to  the  rorygrimt  (hminution  in  tho  power  of  •ddacLioo. 


IV.  Nystaohus. 

128.  By  nyatflgmus*  or  trcmulouBnoaa  of  the  eyee  are  meant  sh< 
jerking  movements  of  tlio  eye  wbieb  are  very  rnpidly  repeated 
always  occur  iu  the  same  direction.  The  movementa  of  the  eye,  u 
a  whole,  are  not  affected  by  it.  Different  kinds  of  nystagniiiH  are  dt»- 
tinguished  aeconling  to  the  ilireotion  iu  which  the  niovemcnta  occur. 
Nyslagmut  oiciUatorius  is  present  when  the  eyes  are  in  a  Btate  of  vibra- 
tory movcmout  whiuh  may  take  place  in  citlier  a  horizontal  or  a  rerticsl 
dire<ition  {nystagmus  oäcillatoriiis  horJzontaliset  rerticulis).  In  «v*'«<7- 
mus  rotaioriux  rolling  niovementa  of  the  eye  about  tho  sagittiil  axii 
Iftke  place.  Frequently  the  vibratory  are  found  combined  with  the 
rotatory  movements  {nt/sfagmus  mixtus)-f 

Nystagmus  is  usually  more  proiiounccd  in  some  dircetion»  of  the 
gaze,  le«8  prommnwd  in  others;  cift*n  it  is  not  uonstantly  present  and 
does  not  appear  at  »11,  except  in  certain  directioofl  of  the  gaze.  The 
nystagmas  ordinarily  ^rows  more  marked  if  the  patient  knows  that 
he  18  observed,  or  if  iu;  w  told  to  keep  his  ey&a  still. 

Nystagmus  uatnUly  affects  both  eyes.  It  sometimes  happens,  though, 
that  it  is  lese  pronounced  in  one  eye  than  in  the  other,  and  it  may  aotu- 
ally  be  lintiU^d  to  one  ßyo.  Not  iufrc'cjnently  nystagnitis  is  associated 
with  squint. 

The  most  frequent  causes  of  nystagmna  are — 

(a)  Amblyopia,  when  this  lias  existed  aiuce  birth  or  very  early  yontb- 
Blennorrbuea  neonatorum  is  extremely  apt  to  give  rise  to  it.  if  tbi«  db- 
ease  leaves  corneal  opacities  or  anterior  polar  cataract  behind  it.  Itt 
other  cases  there  are  very  great  errors  of  refraction,  congenital  opacities, 


*  From  nit»,  to  nod. 

[f  In  ny»tttgitiu8  thf  movements,  whntlior  latoral.  vertical,  or  rotarr,  ara 
tDrariafaljr  simultaneoiis  and  parnllel  in  the  two  «yes — L  c,  both  tj^t  nu've  to 
right,  or  butb  Lo  th«  l«ft,  or  bulb  rotate  to  the  ri){ht  or  left  Aintultsneoiisly.     Tb^ 
moTemeotit  are  very  frr-qiirnl.  (thirty  nr  mnrc  ii  niinutc)  ati'l  are  iilwaya  to  aiul 
tn>— e.  g..  brith  eye«  move  «hKriily  to  the  rii;ht,  theo  botfa  more  mora  alowly  to  Om 
left  to  an<l  beyond  the  primary  poaition. — D.] 
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or  other  congenital  anomalies  (c«peci&lly  a1Viini«tii],  retinitis  pigmentosa, 
etc.  If,  tlierofore,  we  have  a  patient  with  nystagmus  to  examine  for 
refraction  and  vision,  wo  must  be  prepared  beforehand  for  a  faifure  to 
secure  perfect  vision  by  a  glass  of  any  kind. 

In  what  way  doe»  umblyopia  produce  uystiignius?  Fixation  is  not 
a  faculty  inborn  in  man,  but  has  to  be  learned  by  practice.  Very  small 
children  do  not  perform  fixation,  but  move  their  eyes  about  ainileKsly. 
Now,  if  the  retina  docs  not  receive  well-dofinod  imager,  the  child  doe.4 
nut  team  tu  place  the  eyo  accurately  in  the  direction  required  and  keep 
it  still.  Hence,  nystagmuB  fails  to  develop  if  the  umblyopiu  does  not 
set  in  till  later  in  life,  at  a  time  when  the  eye«  have  already  learned  how 
to  perform  Qiation. 

Nystagmus  is  asauciatod  with  no  special  harm  for  the  patient,  for 
the  defective  vision  of  Kuch  cases  i«  not  to  be  attributed  In  the  nystag- 
mus,  but,  on  the  contrary,  ia  the  cjinae  of  iL  Nystagmus  often  im- 
proves with  advancing  age,  but  is  notHusceptible  of  perfect  cure. 

[I/)  Nystagmus  is  a  Kyniptom  of  many  cerebral  affoctiüns,  particu- 
larly of  disseminated  sclerosis. 

(c)  Nystagmus  derelopi«  in  laborers  in  cool  mines,  owing  to  the  way 
in  which  they  work  in  the  drifts.  This  form  caimea  the  putii-nt  very 
considerable  annoyance,  owing  to  the  fact  that  it  makes  all  objects  ap- 
pear in  motion,  which  ia  not  [iisuully]  the  ouec  in  the  other  kinds  of 
nystagmus.  Moreover,  thits  form  of  nystagmus  is  curable,  lUtbougb, 
to  be  sure,  only  on  condition  that  work  in  the  coal  mines  is  given  up 
entirely.  When  this  ia  done,  the  nystagmus  after  some  time  disap- 
pears of  itself. 

P<>r*ons  snffvrinK  from  nystHjEmus  are  not  ■ware  of  it  thtmsclvca;  they  ham 
of  Llio  trvDior  uf  tbrtr  oyt-s  only  thrxiugh  infomiatioa  given  by  oUivni.  Maoy  pa* 
Ltonto  malcR  the  mnir  vihnitor^  movetiient^  with  their  lifads  as  with  their  eyes,  only 
in  an  opposite  dirrrtion.  There  are  alio  men  who  can  prodiioe  nysUKinns  rolun- 
Lnrily. 

A  »rtjiin  depiee  at  vihubI  [mwer  rniist  he  prraenl  for  nysta^nnus  to  rxiel ;  per- 
acms  who  lur  bom  blind,  or  who  becom«  totally  blind  very  early,  do  tiot  a«)uir« 
Dyntagmusw  In  «loh  penoiii!  tln<  cy«i  tnove  slciwly  luid  aimlessly  about,  taakiiig 
InTj^Q  vxcurMuiiB  and  oft«n  f^ing  quite  contrary  to  the  laWH  of  association. 

Miner«'  nysiMgmus  ocv%in  exclnsirely  in  those  whn  work  in  the  coal  drift«.  It 
affeuU  hitrdly  uiiy  except  the  class  of  worlcunt  known  aepit:k  (n«ri.  A(t«r  I  hew  tnen 
have  worked  wvvriü  yearn  in  the  <lrift.i,  they  »otit^e  that,  when  they  leave  the  drift 
In  Ih«  «voninif,  everything  dsnc««  before  rhelr  eyes.  Tlils  phenomenon  diMapfxan 
a^ain  in  a  short  tiinr,  but  if  the  work  ih  kept  up  rvappcarit.  ou-eurhug  earlier  each 
timu  and  lastinf*  lon);er,  iinlil  the  patient  Is  compelled  to  fpre  np  his  work.  In  th« 
examination  of  such  (Mtitcnta  at  the  comaieDcem^ut  of  their  diM^ase.  il  can  Ik  miule 
out  thai  nystactnu«  lakes  phicc  only  when  the  giuf  is  directed  ilraj^ht  up.  or  ap 
and  to  oneeld«L  Thi^  faH.  fnrninlu-A  the  esplnnalinn  for  the  occarrence  of  nyslaif- 
muB.  The  piek  men  fn  many  coal  mines  work  in  a  reourobeni  position  wilh  Ihcir 
«yes  turned  a  good  deal  upwanl  and  in  au  oblique  dinxTtton.  This  way  of  looking, 
which  causes  ■  good  deal  of  strain,  leiuLi.  when  long  maintainnl,  to  exhaustion  and 
clonic  spasRia  of  th«  oyc  muscles.    Tb«  apparent  movement  of  objects  that  remit» 
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(mio  the  nxBt«i?rous  is  rcjulilj  kceountfid  for.  As  the  ejres  vlbrAte  to  mini 
imngM  of  all  objects  upgn  t^ku  retina  more,  too,  but  io  ao  opposite  ilirRotiun.  but  u 
the  [»neiit  i»  not  aware  uT  Ihu  muvi^im'nt  of  lib  eyes,  h«  necesMuily  »ttribut««  \t» 
flispjawnieiil  of  the  retinal  imit^^  to  moTQinenta  of  the  objects  th«inAelvesL  But 
«hf.  then,  do  not  not  th<'.>6e  who  hare  acquirtd  Dj^Aagmus  bacauae  of  amblyopia, «» 
objeolB  aSeclMJ  with  a  like  üaiicing  niottoii  t  Itecaiue  tbey  have  suffered  froM 
n;i*l«frraua  from  chilUhcKMl,  aticl  hence,  at  the  same  time  that  the;  fakve  leutMd  U 
se«,  hare  al»o  learned  in  projeotiog  tbair  rvliiial  tiiiagea  U>  talte  Lhe  nftkmgmie 
movemeDls  of  Ibe  oje  into  aoooooL 

Traiisiunl  nysttigmus  b  somelimee  observed  when  the  ear  is  syriDgad  or  tn 
inllHtninations  of  th«  internal  «ar-,  and  in  these  eases»  referred  Co  irritation  of  the 
sum -circular  carauls. 

Touir  npnnma  "t  Itii-  iv^iilar  rnuwliis  arv  exlremelf  rare.  Manjr  caaes  of  ioter- 
mitt«nt  Ktrabl:*]niiK  (gioßo  634)  belong  iindor  this  head.  Thejr  are  furtb«nnar«  ob- 
served in  cerebral  aflectioui,  particular!/  under  thu  form  of  conju^ato  dovjatioa 
{l*r£vo«!t).  Tilts  ariKüS  fnim  a  ditfleetiuii  nf  both  eyes  toiriird  the  tuuno  Hide,  «bi^ 
b  due  to  spasm  of  the  apprupriate  miiKles,  restilttng  from  diseas«  uf  oqd  v/t  tbe 
L'sntvrs  fur  the  asuiriatinTi  of  nrnlar  tnavemflnlit.  These  caau«,  Lher^rnro.  are  i*oai' 
parable  with  tho«c  of  conjngate  paralyms  (pAge»  601  and  608),  except  tbaL  the  ouo- 
dilion  vt  one  of  »pa'^m  inetoad  of  paralrsi».  Tonic  spasms  at  the  ocular  muscles  tua} 
aim)  oi>oiira.s  a  nwiilt  uf  hystoria  J  have  obs^rved  two  perfect!;  aualug<iu.i  t^aAt»  ta 
women  and  one  in  a  young  man.  At  ^very  atloinpt  to  |»erfnnn  Hxation  of  an  ob- 
ject, either  far  or  near,  both  eyos  at  once  assumed  a  position  of  extreme  coDvergvtier. 
the  pupils  at  tb»  same  liino  being  VL-ry  greatly  t^Msntructed  and  the  at'ComnirMjatifli 
thrown  into  a  ntale  of  npaani.  Here,  therefore,  the  three  afitiocratoi)  niu.-«elc-s^t.  «^ 
the  interni.  the  sphincter  piipilln^  and  the  ciliary  muscle— were  aimultann>ualy 
thrown  iotu  a  (;'fimliti<)ii  ot  »fUiMinoilio  i>unlractioii.  l>y  a  rather  protrai;t«d  treat- 
ment with  the  constant  current,  one  case  was  entirely  cund,  tbe  other  two 
MMaLially  improved. 
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CHAPTER  XV. 

DISEASES  OP   THE  ORBIT. 

An  ATOM  T. 

orbit  forma  a  qimdrilatcral  pyramid,  wlioae  Wso  cor- 
respouds  to  tho  anterior  aperture  of  the  orbit,  aiid  whose  apex  to  the 
optic  fommen.  The  nasnl  wallA  of  tho  two  orbits  are  about  pamUel  to 
pücli  other;  but  tho  temporal  wall«  diverge  from  each  other  a  gooj  deal 
from  behind  forward.  Tho  imsa\  wail  is  the  thinnest,  as  it  informed 
by  tho  luohrjmiU  bono  wliich  is  as  thiti  as  paper,  and  b;  the  delicate 
lamina  piipyrooea  of  tho  ethmoid  (Fig.  1(11,  T  and  I.).  At  it*  interior 
cxtrcnilty  it  bcara  tho  fossa  lacrimalis  for  the  reception  of  the  luchry* 
mal  sac  (Fip.  ItlG,  //).  In  the  posterior  portions  of  the  orbit  are  found 
threo  ■pertiire«  which  connect  the  orbit  with  the  parts  adjacent.  These 
an:  1.  The  optic  foramen  which  passes  between  the  two  roots  of  the 
loner  win^  of  the  sphenoid  into  tho  middle  fo!i:sa  of  tho  sknll.  Through 
it  the  optic  nerve  and  beneath  the  latter  the  ophtluilmic-  artery  pass  into 
the  orbit  (Fig.  1S5,  P).  "Z.  Tho  superior  orbital  llsgure  which  lies  at 
the  junction  of  tho  upper  and  outer  wall,  and  is  bonnded  by  the 
lesser  and  greater  wing  of  the  sphenoid.  It  also  o|>tin«  into  the  mid- 
dle fossa  of  tbo  skull,  and  transmit.^  tho  nerves  for  tbe  ocular  mus- 
cles and  tho  first  branch  of  the  trigeminns.  3.  The  inferior  orbital 
fissure  which  is  longer  than  the  suporior  orbital  fissure,  and  lies  at 
the  junction  of  the  outer  and  the  lower  wall  of  the  orbit,  between  the 
great  wing  of  tho  sphenoid  and  the  superior  maxilla.  It  connects  the 
orbit  with  tho  temporal  fosiut  (foR»a  spheno-maxillarls).  Through  it 
the  twigs  of  the  second  branch  of  ihc  trigeminus,  tho  largest  of  which 
is  the  infra-orbital  nerve,  pass  into  the  orbit. 

The  walla  of  the  orbit  at  their  anterior  margin  become  thickened 
into  a  strong  bony  ring,  the  margin  of  the  orbit.  This  constitutes  the 
most  important  defense  of  the  eye  against  external  force^  especially 
above  and  Iwlow  where  it  jiitit  farthest  out.  On  the  inner  side  there  is 
no  sharply  detined  margin  to  the  orbit,  but  hero  the  eye  is  protected  by 
the  bridge  of  tho  nose.  On  the  outer  side  the  orbital  margin  recedes 
tho  farthest  (Fig.  105,  J), so  that  here  the  eye  is  must  exposed  to  in- 
juries. At  the  upper  margin  of  the  orbit  is  found  the  supra-orbital 
notch  designed  for  the  artery  and  nerve  of  rhe  same  name  (Fig.  106.  i')- 
At  the  lower  margin  of  the  orbit  there  is  a  canal  (the  infra-orbital 
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canal)  for  the  infra-orbital  artery  and  nerve,  aud  this  opens  upon  tb» 
cliec>k — Iiy  niejtiiä  of  the  itifra-orhital  foramen  {ß.  Fig.  lflf!)^Rbnut 
four  milliinetre^  beneath  theorhitul  margin.  This  puirit  and  the  fiipn- 
orbiLil  notch  are  of  practical  iniportance, as  coDutitntiug  the  poinUof 
exit  uf  the  uforeänirl  nerves,  Seti^itiM'tiess  lo  prusäiiro  at  these  si>otsu 
a  rn*qiieiit  Byiii|iUuii  in  iieurulgi:e  of  ihe  Irigeininiid  »nd  also  in  caen- 
tiul  blepharospasm. 

The  orbit  is  «tirnnmdei  bysereral  other  cavitie«  in  disciwo  of  whirb 
it  can  iL»eU  be  impllcuteil.  These  cavities  are  the  nasal  {09a»  and  tlw 
cavities  accessory  to  them— nutnvlv,  the  ethmoidal  and  sphenoidal  51- 
ouäos,  the  frontal  sinue,  and  the  aiitrinii  of  Ilit;hniore. 

The  contents  of  the  orbit  consist  of  the  eyeball  with  the  optic  nc! 
and  the  muBclea,  the  [nchr3'inal  gland,  the  vessels,  and  the  nerres.   Tti 
interslieeH  bciiveen  these  structures  «refilled  with  orbitnl  fat,  and 
wholo  is  inuintaiiied  in  a  state  of  firm  connection  by  a  system  of  fascia 
The  latter  diKplay  a  greater  strengtit  and  a  more  intimate  uuiuu  wit 
one  anothor  in  three  placi^s,  viz. :  1,  Along  the  walls  of  the  orbit, 
cover  the  latter  under  the  form  of  a  periosteum  (here  called  penurbiii),] 
and  likewise  may  be  regarded  a»  making  an  anterior  wall  fur  tlieurbii.! 
Tliis  anterior  wall  is  formed  by  the  fascia  (fascia  tarHo-orbitali«)  thai 
starts  from  the  margin  of  the  orbit  and  is  attached  to  both    tarsi  ami 
also  to  the  [i^amentiun  canthi  internum  and  externum.     These  stmc- 
turea  combined  represent  the  septum  orbitale,  which,  when  the  lids  a« 
closed,  shuts  oS  the  orbit  anteriorly  and  keeps  its  contents  in  (Fig.  1(^). 
'i.  The  ocular  muscles  are  surrounded  by  fasciie  which  send  oat  pra- 
ccsse«  connecting  the  muscles  with  euch  other,  with  the  lids,  and  with 
the  margins  of  the  orbit  (see  p:ige  5S5).     'A.  Snrronniling  the  eTpbolI 
the  fasciffi  aro  condensed  into  a  fibrous  capsule,  ihe  fascia  bulbi  (alw 
called  TVno«'*  or  BvuueCs  rapsuh).     This  extends  forward  aa  far  « 
the  conJQDCtiva  of  tba  eyeball  and  backward  nearly  to  the  optic  nerve. 
It  is  thus  open  in  front  and  behind,  and  may  be  said  tu  represents 
broad  ring  placed  »bout  tlie  eyeball.     It  forms  the  articular  eocrkol  for 
tlie  eyeball,  which  can  move  in  it  freely  in  all  directions.     The  con- 
tiguous surfaces  of  Tenon's  capsule  and  of  iliu  cyelMilI  ai-e  smooth,  and 
arc  provided  wiih  »u  eiulnthplial  poveritig  (.SchwaUx?).     The  tnterrcD- 
iiig  apace,  Teuon's  space  (/,  Fig.  89),  must  be  regarded  as  a  lymph  spac* 
which  is  continuous  posteriorly  with  the  lymph  space  (supra-rafHtiat 
space;  *,  Fig.  8'-i)  surrounding  the  external  sheath  of  the  optic  ncrte. 
At  the  points  whore  the  tendons  of  the  ocular  mnsclpA  pierce  Teuous 
uapsule,  the  latter  is  reßf ctcd  upon  the  muscles  and  becomes  continoaas 
with  the  fascia?  covering  them  (lateral  invaginutiuna  of  the  masclM.« 
and  p„  Fig.  82). 

The  hhiml-vesseh  of  the  orbit  arise  from  the  opiitlmhnic  artery-  which 
springs  from  the  internal  carotid  and  enters  the  orbit  through  the  optic 
foramen.     The  venou!<  blood  leaves  the  orbit  through  the  superior  and 
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inferior  opbthalniic  veins,  both  of  which  make  their  way  through  the 
superior  orbital  lissure  to  the  cavernous  bIuus  into  whioh  they  empty. 
The  aboTC-nieiitioiKMl  veins  form  numvrous  aua«tomo«>8  with  the  reins 
of  the  forehead. 

Lymph  vessels  and  lymphatic  glands  aro  wanting  in  the  orbit. 

The  nert'M  of  the  orbit  aro  either  motor — these  being  tho  nerves 
<lestine(l  for  the  ociilur  musclca — or  sensory  ;  the  latter  belonging  to  the 
lirät  atid  M-cond  bmncb  of  tho  trigeminus.  To  tho  outer  side  of  the 
trunk  of  the  optic  nerve  lies  the  ciliury  ganglion.  This  contains  niotor 
fibers  derived  from  the  oeulo-motor  nerve  (short  root),  sensory  fibers 
from  tlie  trigeminus  (long  root),  und  sympathetic  fibers  from  the  plcxiig 
which  envelops  the  carotid.  The  short  ciliary  nerve«  |mws  from  tlio 
ciliary  ganglion  to  tlie  eye,  through  the  posterior  division  of  which  they 
enter  the  interior  of  the  organ.  The  long  ciliary  nerves,  which  like- 
wise enter  the  eyeball,  do  not  arise  from  the  ciliary  ganglion,  but  come 
directly  from  the  trigeminus  (from  the  brunch  of  it  called  the  naso- 
ciliary nerve). 

Position  of  the  Eyeball  in  the  Orbit.— This  on  an  average  is  such 
that  a  stniight-edge  applied  in  a  vertical  direction  to  tiie  upper  and 
the  lower  margin  of  the  orbit  and  pressed  against  them  just  comes 
into  contact  through  the  cta«od  lids  with  tlie  upcx  of  tho  cornea,  but 
does  not  sensibly  compress  the  eye.  Variations  from  lliis  mean  posi- 
tion very  frequenily  occur;  partly  in  consequence  of  individual  differ- 
ences in  the  formation  of  Ihefm-e;  partly,  too,  on  account  of  changes 
in  tho  quantity  of  orbital  fat.  When  corpuleuce  is  on  the  increase, 
the  eyes  project  farther  from  the  orbit  {goggle  eyes) ;  but  when  there 
is  emaciation,  they  sink  back  intn  their  socketa. 

Fatholc^ical  changes  from  tlie  normal  position  occur  chiefly  in  (he 
way  of  a  protrusion  of  the  eyebaJL  from  tho  orbit — tiophihnlinu».  On 
account  of  the  great  individual  variations  in  the  jxMiitinn  of  theeyeball. 
small  degrees  of  exophthalmnscan  be  diagnosticated  with  eerrainty  only 
when  they  aro  limited  to  one  eye,  so  that,  by  making  the  comparison 
with  the  other  eye,  a  guide  to  the  diagnosis  is  secured.  Higher  degrees 
of  oxophthalmus  attract  our  notice  at  onco.  The  prntnision  of  iheeye- 
h«ll  niayadvatiee  so  far  that  the  lids  are  no  longer  able  to  keeji  the  eye 
buck  in  the  orbit,  and  thus  it  prolapses  in  front  of  the  lids— /wj-rt/io 
bulbi.  The  protrusion  of  the  eyeball  is  either  directed  straight  forward, 
or  there  is  at  the  same  time  with  this  forward  projection  a  lateral  dis- 
placement of  the  globe  of  the  eye. 

Kxophthalmus  is  caused  either  by  an  increase  in  the  vohime  of  the 
orbital  ti^ue  or  by  a  diminution  in  the  capacity  of  the  orbit.  The 
former  is  much  the  more  frequent.  Hut  exophthalmus  can  .ilso  bo 
produced  by  a  diminution  of  the  tone  of  the  recti  muscle?,  which  draw 
the  eye  backward.  This  is  the  case  in  paralysis  or  in  division  (tcnot> 
omy)  of  them. 
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The  consequences  of  cxophtlmlmus  when  it  is  of  high  degree  bit  <?t 
tromciy  disiifiirou»  to  the  eji'e :  1.  The  further  the  ojo  conii*«  forwiL*il, 
the  moro  it  puslio«  ths  Hds  apart.    Thc>  palpebral  fissure  is  tber«fc>n 
more  widely  open  and   more  of  the  eyeball  is  visible  in    it  ttukii  usual 
lu  slight  caseü  of  cxophthalmus  the  dilatation  of  the  palpebral  fissnxv  u 
often  more  conspicuous  than  the  actual  protruäion  of  the  oyebalL    Tlie 
fact  of  the  eyylmll   bying  itiore  espofwd  n^i^iilts  in  Hyruptoms  of  irriu- 
tion  upon  the  part  of  the  conjunctiva,  auch  as  redness  of  the  ocolv 
coDJunotira  aud  epiphora.     As  the  protrusion  of  the   eyobull   grovi 
greater,  the  closure  of  the  llila  becomes  imjierfect  (Iiig'0]))ithatmDiJ)  aorf 
then  the  cornea  begins  to  duttei-,  bocaiific  keratitis  e  hi^ophilialmodf 
Tclopg.     This  ifi  the  most  dreaded  fie(]uel  of  exophthnlmns,  utid  onv  i< 
which  regard  hue  primarily  tn  be  piiid  in  the  treatment  (see  ]>»ge547|. 
2.  The  preaaure  which  the  eyeball  exerts  upon  the  lids   from  bebibil 
leads  to  tlicir  eversion ;  eclrojiion  of  the  Icvrer  lid  develop».      3. 
mobility  of  the  eyeluill  diinitii.she8  Ju  proportion  as  the  prutruaion  in- 
creases, owing  to  the  marked  tightening  of  the  recti  niusclcs  aod  of  ih« 
optic  nerve.    4.  Vision  is  affected  in  rurions  ways.     In   the  ensues  la 
which,  together  with  the  protnision  of  the  eye,  a  lateral   displacemea 
of  the  organ  exists,  dii)lopia  makes  its  appearance.     Lntcr  on  the  visio 
of  the  protruding  eye  may  be  abolished  altogether  by  keraticisor 
disease  of  the  optic  uerve.    The  latter,  as  long  as  the  jirnlruaion  of  tb 
eye  is  but  Bli;?ht,  is  subject  to  no  undue  tension,  its  uorinal  S-shapfil 
curve  (si-e  page  471)  being  fiimply  straightened  out  ;  it  is  not  until  Ih« 
eye  is  caused  to  protrude  pretty  far  that  the  optio  nerve  is  pnt  on  tb« 
stretch.    If  this  stretching  takes  place  gradually,  the  nerve  tiin-m  otys\ 
accommodate  themaelTes  to  it  in  a  wonderful  fashion,  so  that  ther  prv- 
scrre  their  conductivity,  aud  Tisiou   is  maintained  intact;   hut  if  tb« 
exophthalmus  increases  rapidly,  the  optic  nerve  reacts  to  iho  imrtion 
by  undergoing  inflammation  with  sulisex^ncnt  almphy. 

In  thi?  growth  of  the  body  Cho  orbit  expands  in  pmporlion  as  tb«  eyuboll  at- 
lar^s.  If  the  eTobatl  is  bacltward  in  its  grovth,  «nd  more MpMn'alljr  if  it  tadiUfvlt 
(k-slrtiv«>l  in  «liiliilifioil,  the  «limeiiHiniit«  nf  tlie  «jrljit  uteo  remsiii  sinnlkr.  If,  iben- 
fore,  in  such  casea  it  i»  doHircil  laur  an  in  tifn  to  wear  »n  artificial  ejo,  the  orUl  H 
usually  toaad  to  be  too  small  for  this  purpon. 

The  inferior  urbitnl  fiesiiro  i»  cliis^'il  hy  «  ftusoift  wilh  wliipb  nnmf^mu»!  »in^villi 
musriilur  flbcr»  an-  iiiU-ruroreiii(mu»culus  orbit  aHs  of  MQllor).  Thcs«  are  innen alMl 
by  the  sympnthotic. 

The  situation  of  the  cyr'hAll  In  thi<  orbit  tiot  only  rarira  In  dtlTprent  in«n.  bm 
may  slao  bo  unUl(i<  »n  the  two  sidf-S  in  the  same  iadivjdaaL  Thj»  iji  cinnhin»! 
with  on  asynimclrlcal  fomifttioti  of  the  fnoe,  vrhtcli  is  frcciucnily  asBoc'ial4<d  vilb  a 
dilTerenco  in  tlie  refrtu>tiiiii  of  ihc  aysa.  In  this  oaw  tin-  diflcrenoi]  in  pmsitli.n  inay 
be  only  npimri'iir,  »ine«  the  mjropio  «]re  is  loogor,  aad  heace  is  more  promiuent,  so 
Ihut  an  «xopliihalmus  I»  simuUlcd. 

For  mea«iiriiif[the  define  of  exophthalmiu,  inslrutucnts  bare  bren  conrtmrtM, 
which  are  caUi-d  eiophihalrnomelen  or  vtatoineters  (Coho.  Hosner,  ZchAa^, 
Soellcn).  
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TfaooppOBitcoonditioQtoriopTilbKlniuainamffly.thermiMionoftliccTeball  intc 
th<>  orbit — enophtttatm»» — ovuura  :  1.  In  ilwri-aworihe  orijilal  fnt  wn«^uenl  upon 

CKlreiiK?  t>iiia<.'iatii>M.  In  A^iAtiu  cholvra  tliU  •.-otitli(iciudvrclij{M  within  a  tw  lioiirs, 
owiiij;  lu  llw  eiiuniiuus  liKut  uf  watiT  from  llie  h»ur  (Von  (irwff).  2.  In  (Itininii- 
lioi)  <»f  ill**  orlitt»!  C'ia1»*tiw  dti*  lo  opcntltoru  in  whkli  a  pan,  of  llicm  bit  «•morwl 
{v.  g.,  in  cxlirpalit^n  of  an  i>rbital  luiti<.>r).  3.  In  pnralvsis  of  tlit-  sympatlielic.  4, 
Afirr  injiiMc«  f^oiililhalinuH  iraumatiniis).  In  most  vjuu's  nt  thin  liin<l  t)ic  Irati- 
malism  tlnus  not  nUect  tlic  fyolMiU  it-vlf,  but  the  up|>rr  margin  o(  tlic  orbit.  Or»- 
n«r  lookx  ii|khi  lliv  eiiujililliulitiu;^  that  fulUiws  ill  lhv»e  caws  a^Oueto  tbc  cicatrk^inl 
i-ontritutiun  of  the  tirltital  ÜMUt!  cauN^il  bjr  ilie  injury  ;  Hoor  n-gnrtl«  iL  att  duo  lo  a 
Ivvion  of  the  nervf  imctn.  psiiwially  the?  synipnihrlic.  I^ng,  od  the  cunlrary.  Iie- 
lifvt.>s  tliat  tti«  caw  is  one  of  iiidimrl  fnu-turv  of  t)tL<  luvrr  wall  af  the  orbit  whioli 
I*  Ihus  «ifiven  in  to  tlw  »nimm  of  Hi;;bn«>rc.  As  a  rosult  of  this  the-  »pace  occu- 
pied by  Ihr  oH)it  ironM  be  enlarged,«)  thai  the  eyeball  is  pualietl  back  by  lli«  prw- 
eurv  of  ihv  exlvrnal  air.  In  otm  ease  Ibc  vjeball  »as  aL-tualty  luiat^  into  the 
ontnitn  of  Higfamora  by  a  blow  from  a  cow'a  horn.  5-  In  ca.vK  of  intermitl<-nt 
exophlhalmim  {ste  p»gt  GW).  6.  After  tlie  i>|>ontaneous  »uWidence  of  a  pulsating 
esophlhalmus  (Bronurr).     7.  In  neurotic  atrophy  of  the  face. 

I.    IS'FLAlfHATIOKS. 

(/>)  InfiammalioH»   nf  the    Bonjf  Wall  and  of  the  Periosteum  of  tht 

Orbit. 

130.  I'eriofttUi»  of  iho  bonea  of  the  orbit  is  not  rare,  particularly  at 
the  urbitul  tunrgio.  Here,  tmi,  it  is  eiieiest  to  diagnosticate.  A  bard 
ftivolling  is  feU  immorablv  attached  to  the  boue  and  cansiog  the  margin 
of  the  orbit  to  ap|H*iir  thicker  and  niifishapen — a  fact  which  in  jiar- 
liciiliiriy  striking  when  comparison  \a  nmde  with  tlio  shiirp  margin  of 
the  orbit  on  the  other  side.  In  view  of  the  great  tendency  toward 
uetleniatoiis  swelling  posse&sml  by  the  lids  and  the  rotijunciiva,  it  i»(|uite 
eoncetvablo  that  snch  a  Rwelliiig  may  exist  to  a  greater  extent  ujion  one 
side  than  npon  the  other  ;  eiill,  it  is  usually  easy  to  feel  the  ttiinefaclion 
of  thi.*  iwriostenm  throngh  the  soft  Kwdling  of  the  lids.  Murt'orer,  tlio 
iilTecl(.>d  spot  is  distinguished  by  iU  greater  sensitivcncaa  to  pressure. 

If  the  pcriofititiä  U  sittmted,  not  at  the  tnnrgin.  but  iti  the  depth  of 
the  orbit,  the  diagnosis  is  much  more  difficult.  We  havy  nt  first  simply 
tlie  signs  of  a  painful  inflammation  in  the  deeper  purls  of  the  orbit. 
That  this  inflammation  aiart«  from  the  perioi<ienni  is  frequently  not 
np|tarent  niiti!  the  pcriotttitis  loads  to  the  formation  of  an  absces«,  and 
this  breaks  through  to  tbc  out£id<^  in  which  «ise  we  tbcu  come  down 
upon  the  diseased  boue  with  the  sound. 

The  course  of  periostitis  leads  in  favorable  cases  to  complete  resorp- 
tion of  the  periosteal  exudate  or  to  the  formation  of  a  permanent  do- 
posit  of  hone  {espffrially  in  syphilitic  periostitis) ;  it  is  more  unfavorable 
when  the  periostitis  goes  ou  to  snpparation  which  is  followed  by  caricB 
and  necrosis  of  the  bone. 

When  a  periosteal  abscess  develops  at  the  margin  of  the  orbit,  the 
skin  orer  the  afteoted  spot  first  becomes  reddened,  then  becomes  thinned 
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liy  tlio  pu?,and  dimllv  is  pei-roratcd.  A  fistula  isthiiB  produced  thrt>DK;k 
whicli  the  sound  pusses  down  to  bare  and  rungliencd  bone.  Aflvrvird 
there  developa  at  tlic  site  of  tiie  ßatula  the  fiinn(!l-shHpe<l  indniwnd^ 
prt'Sfiion  that  U  chumcterietic  of  bone  disease.  The  discharge  of  |k» 
Crom  the  listiilii  kf«ps  tip  until  all  the  diseased  bone  tli»t  bus  die<l  bu 
been  eliminated,  a  process  for  which  not  infrequently  gereral  years  are 
roquired.  Tbcti  the  flittulu  heala  and  leaves  an  itidrawii.  fuiinel-shapdl 
eicatrix  attached  to  the  margin  of  the  orbiL  Thnnigli  this  tiin  be  f*li 
the  defect  in  the  miirgiu  of  the  orbit  left  by  the  neerosis.  Other  cot- 
Beqtienccs  which  frequently  remain  are  ectropion  of  the  afTectod  lid  and 
cveo  Ingophthalinite.  I^hese  two  conditions  remult  partly  bccattse  ttit 
ltd  txtcoines  attached  to  the  margin  of  the  orbit  atitl  is  dmwn  npstroDglv 
toward  it,  partly  because  a  portion  of  the  skin  of  the  Hd  hus  born  | 
de«troyed  in  conseqnenco  of  the  prolonged  suppuration.  [ 

When  the  periostitis  which  has  gone  on  to  tlie  formHtion  of  u)  ^ 
»cess  is  sitnated  in  the  depth  of  the  urbit,  the  disease  rune  it^  conn»  witb  j 
the  Bymptoms  of  retrobulbar  phk>gmon,  which  will  be  deacribed  later  ■ 
on.  The  process  is  then  much  more  severe  and  of  longer  duration  since 
it  takes  a  good  while  for  the  pus  to  make  its  way  from  the  depth  of  the 
orbit  to  the  surface.  These  deep  suppurations,  moreover,  inav  be  dao- 
gtroirs  to  life,  it  they  are  tniusmitted  to  the  cranial  cavjiy  and  ^vertae 
to  meningitis  or  abscess  of  the  brain.  In  this  respect  the  periuetitidn 
of  the  roof  of  tUe  orbit  are  parlit-nlarly  to  be  dreaded,  becatise  at  thli 
spot  tbo  cranial  cavity  is  ae{mrated  from  the  fucQs  of  piia  in  tlte  orbit 
only  by  a  very  thin  lamella  of  hune. 

The  caunen  of  periostitis  are:  1.  Injuriea.     This  tranmatic  period 
titis  is  found  most  frequently  at  the  margin  of  the  orbit,  because  tbi«  it 
tbo  part  most  oxpuAcd  to  injuries.     2.  Pyscmeise,  particulnrly  scrofula 
(tuberouloiiiK)  and  syphilis.     Tlicie  pcriosiitides  are  likewise  locahied 
more  fi^juently  at  the  margin  than  in  the  depth  of  the  orbit,  becaa« 
in  this  case,  too,  injuries  play  a  |iHrt  as  exciting  cauecs.     Injuries  of  s 
comparatively  trilling  natur«>,  such  as  bumps  or  falls  npon  the  orbital 
margin,  which  in  healthy  persons  would  remain  witliout  further  ill 
result,  may  in  people  alTected  witik  dyscntsife  start  up  protracted  specific 
iitllaiunialion.    Scrofuhius  (luU-rcuIous)  periostitis  occurs  chioflv  ill  chil- 
dren and  principally  alTects  the  superior  external  and  inferior  external 
margins  of  the  orhit,  which  are  the  parts  most  exposed  to  knocks;  it 
lead»,  us  a  rule,  to  caries.    Syphilitic  peri'Mtitis,  on  the  oontmrr,  is 
ordinarily  met  with  in  adults  and  only  exceptionally  in  children  {tboae 
vitli  hereditary  syphilis).     It  belongs  to  the  tbii-d  (gumniutons)  stag« 
of  syphilis,  and  for  tlie  most  part  ajipears  as  n  chronic  affection  under 
the  form  of  periosteal  thickening,  more  rarely  as  an  acute  affection  with 
Buppunttion  following  it. 

Treatment  mngt,  above  all,  have  n;gard  to  the  etiological  fnctar.     Id 
this  res]>ect  the  best  results  are  obtained  in  syphilitic  periostitis;,  which 
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usimlly  siibaides  mpidly  under  a  pramptly  initiated  treatment  with  mer- 
cury and  iodide  of  poUssium.  As  Inrul  trcntiiicnt  moist  warm  com- 
prcase«  uro  applied,  winch  in  the  beginning  favor  resolution,  but  Id  the 
later  slages  accelerate  the  Eoftcning  of  the  abscess  that  is  in  process  of 
dovoiopment.  As  soon  us  there  are  nigu»  tltat  8UjipurattoD  has  taken 
place,  there  should  be  no  delay  about  iiiuktiig  the  incision,  so  tliat  the 
pua  which  ha£  acciimulatcfl  beneath  the  ]terioi!teiin)  may  not  dctiieh  the 
latter  still  more  exteueively  fr«»ni  t)ie  bone.  Partien liirly  in  the  caae  of 
deep-seated  periosteal  ab»(:es.<H>s  is  early  incision  indicated,  even  thouffh 
no  fluctuation  is  yet  jicrcepiihle,  in  order  to  prevent  the  tranfifer  of  the 
enppumtion  to  the  brniu.  After  the  abscess  has  been  ojivued,  a  drain- 
age tube  or  a  strip  of  iodoform  gauze  ia  placed  in  the  wound,  so  as  to 
keep  it  open  for  the  exit  of  the  pus.  If  caries  or  necrosis  8uec<*ds  pwri- 
ostitis,  they  are  to  be  Ireoled  according  to  the  general  rules  of  surgery. 
Ectropion  »nd  lagnphlhnlmus,  which  may  develop  subsequently,  like- 
wise call  for  relief  by  openiiion.  Tin«  relief  must  be- given  without 
delay  when  the  c*ornea  is  in  danger  from  being  iiiBuffieiently  covered  ; 
otherwise  it  is  better  to  put  off  ofterative  interference  until  tJie  process 
in  thel)i>iie  liA.^  entin?ty  healed,  :ii4  (ilherwi»e  the  Kuecess  of  the  operation 
u|Kin  the  lids  might  1k!  nguin  jeopardized  by  the  reneweil  formation 
of  abscesses  and  fistula:. 


{b)  I»flnmmation  of  the  CeUulttr  Tisxtte  of  the  Orbit. 

131.  Inflammation  of  the  cellular  tissue  of  the  orbit,  terminating  in 
suppuration,  is  cnlled  phlegmon  of  the  orbit  or  retrobulbar  phlegmon 
(or  absrr^").*  Ii  makes  itself  apparent  by  marked  cndcma  of  the  lids 
and  the  conjunctiva  (chemoKi.-i).  The  eyeball  is  protruded,  and  hence 
salTers  imjutirmcnt  of  its  mobility;  vision  is  reduced  or  even  quite 
abolished.  At  the  entne  time  there  are  violent  pjiin,  fever,  and  not 
iiifrtHpiently  een^bral  symptoms  such  as  headache,  vomiting,  mental 
hebetude,  retardation  of  the  pulse,  etc.  When  the  symptoms  have 
reached  their  acme,  the  skin  of  the  lid»  at  a  certflin  spot  grows  red,  then 
shows  a  vi-llnw  diseolnmtiun,  and  Hnally  is  perforated  by  a  diHibargc  of 
pUB.  After  the  evacuation  of  the  pns,  which  is  present  in  large  quan- 
tity, the  inflammatory  symptoms  in  most  cases  rapidly  abate  and  the 
opening  noon  heals  again.  Tlmsight  may  suffer  permanent  diminution 
or  be  altogether  annihilated,  if  the  optic  nerve  is  implicated  ;  for  in- 
flammation of  the  optic  nerve  or  thrombosis  of  its  vessels  may  develop, 
«uoceeded  by  atrophy  of  tlie  nerve.  DetAchment  of  the  rctinu  and  even 
suppuration  of  the  eyeball  (iwnophthalmitis)  also  occasionally  occur  in 
retrobulbär  phlegmon.  If  the  suppuration  is  carried  over  from  the 
orbit  to  the  cruniiil  cavity,  it  leads  to  a  fiital  issue  through  pumlent 
meningitis  or  abscess  of  the  bruin. 


I*  Ot  orbit&l  cellulitis.— D.J 
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Iletruhulbar  phleg:inon  may  originalo  from  tlio  fnllriwing  rttww*.* 
1.  lujiiries,  wbeu  the  body  cansiug  tlie  traumalism  i-iults  tJie  orbil  and 
carriei  iufecUous  germ»  into  Its  tissues.  Those  injuries  in  which  s 
foreign  bod}*  is  left  id  the  orbit  are  particolarly  daogeroua.  Oiromtioi». 
too,  such  as  cnuule-atioii,  Tniiy  give  rise  to  suppuration  in  thD  orbit  if  not 
porformed  asepiicully.  2.  Transfer  of  intlanmsation  from  the  vail  of 
the  orbit  or  parts  in  the  viciinty  of  the  latter  to  the  cellular  tissue.  3. 
Erysipelas;  tho  inflammation  being  tranBmittcd  from  the  skin  to  the 
deeper  parts.  4.  Mctasttiües  in  pyn;niia,  typhus,  soarlut  fever,  smallpoi, 
purulent  nieiiin^'itia,  influenza,  etc. 

A  retrobtilbar  abscess  requires  to  be  opened  aa  early  as  possible  in 
order  to  prevent  the  äuppurution  from  spreading  to  the  bruiu.  We  in- 
troduce a  sharp- poiiitt^d  ^foalpel  ut  tlio  spot  wherä  ve  supposu  the  abscves 
1o  befand  do  not  hei^itute  l-o  plunge  it  deep  in.  The  aituiitiun  of  the 
abaeesa  is  inferred  from  the  way  in  which  the  eyeball  ia  displaced.  If, 
for  instance,  tho  latter  is  pusheil  forward  atid  dovruward,  the  ubactss  is 
to  be  Bought  for  in  the  upper  [Htrt  of  tlie  orbit.  Even  whcu  we  do  doc 
sncoeed  in  getting  out  any  pua  by  our  iucision,  because  no  absceea  cavity 
of  any  size  has  yet  formed,  yet  the  relief  of  tonsion  in  tho  tissues  pn>> 
duced  by  the  iuciaion  aud  the  profuse  bleeding  exert  a  favoruble  eflecL 

Cfironiii prriaiititia,  partEcuUrly  when  of  sriihtlific  urif^a,  may  «it  up  n  f^nulu* 
allr  incretuiiiit;  thickening  at  the  b<>no5  of  the  orliit.  by  wliicli  tbe  carlty  uf  the  Utter 
ii  rendered  progresaiTelj  •iinaller  The  consoquutiL-c  of  tbiH  is  exuphttialmiu  aud 
•liu)  compression  of  the  nerve«  which  enter  the  orbit,  &o  that  neurtil^n-  and  i«* 
lulysvs  ara  pnMluced.  Thi^  oom^jtex  of  Kyin|iloiiis  in  siiiillur  In  that  which  »  ub> 
Mfvprl  in  ttonliaaia  oasea.  This  iftiit^i^l •)  iu  a  t^adnally  tnnrfoiiiiig  tliiokvntnc  of 
the  bone«  of  tlie  whol«  f«c«.  a  proctss  ID  which  the  bones  of  the  orbit  ]titrtk-J|iAi0,  m 
that  in  thisca»«,  loo,  the  symptoms  of  cant  rant  inn  vl  thu  orbit  with  9iaiu]tauL<tnu 
thickening  of  its  walls  arc  [irndiiccd. 

U  in  not  always  euy  to  determine  the  stnrtiiif;  point  of  nn  orhilal phltffmon.  It 
often  doveloi«  »o  («iiiilenly  nnii  so  withuul  appawnl  paiim.  that  it  is  no  wimd«* 
that  the  older  physicians  to«k  refuge  tti  the  «xpliuintion  which  attributed  it  lo  th« 
efTeot  of  cold.  Ilecoiitdtacorcrii»  hare  made  us  linllcr  an^nainted  with  the  Sf^urvu 
of  orbital  (ihlcgmon,  whicli  often  arc  very  obscure.  Ma«t  frequent  and  nliu  ea»t»«t 
to  diagnoslicÄte  are  the  coses  in  which  the  fnipiinrBtinn  itnri»  from  the  bony  waUt 
of  the  orbit,  and  thus  fnniiHlIie|iRtli  that  ronrpTsthp  periiMiti*«!  ptisfmm  the  «Ivrprf 
pirt«  lo  ihi.'  onlsiile,  Morp  dilBciilt  to  recr.giiijie  i.t  the  i-omIili<'n  in  which  tlip  dis- 
eased bone  Is  silinited  far  from  tin-  i.rhital  raviiv,  as,  f(ir  inslnnrc.  in  caricft  of  thv 
fMlmiiH  bone  or  tn  stiiipiiraiire  fieririüiitb  of  tho  nlvrnUr  pror*«»  of  Ih»  eU)^Ti<>r 
mnxilla.  Ths  latter  is  the  case  in  dontiU  (leri'iKtitiH  or  iifter  Ihp  exlraolinn  ofdi»- 
eawd  teeth.  The  path  that  the  influnnnAlii>ii  lakes  in  thntec-nsea  is  either  alopfrtb» 
anterior  surface  of  the  upper  jaw  or  through  the  masiliary  antnini.  in  whii-h  the 
diMased  tooth  has  already  skI  up  an  empyema.  RnipyemnH  of  Ihe  caviljt's  mljiiiii- 
Ing  the  orlrit  may  giro  ritte  to  transfer  of  «tippurattun  to  the  urbllal  cavity,  nni)  in 
this  regard  the  ethmoid  cell»  are  of  moresconnni  than  are  the  maxillary  and  frontal 
sinuaes,  .«ince  the  fonoci  are  separated  from  tho  orbit  by  a  partition  of  booe  oo 
thicker  tlian  p«per. 

Orbital  phlegmons  may  develop  jii  phanrnirti"  nnd  in  suppurative  parotitis,,  by 
transmission  of  iuflauiuiatiun  from  behii.d  fvrwatd,  aud  by  traii»ini»ioD  front  b»- 
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furo  Iwckwftnl  \m  putiopKilinlmiti».  in  alncvsü  of  Ihp  lul«.  Atid  in  tlacrfOiqiUtiR« 
wh«n,  ms  cxceptionntly  hfippcna,  perfontion  of  the  wttll  of  the  Ik^hr^nml  ate  (skM 
place  b«tckwonl  instead  of  forward. 

Orliit»!  pliliigmuns  niaj  looJ  to  thrombotiis  oCtlw  cavcmons  eini»;  allhotiKli 
the  convcTw  procfss  muy  also  happen— i.  o..  l^i«  tbromlxuie  itartinfr  tt^m  n  ihroiu- 
boBKl  ckvoraoos  anus  oiay  progruDS  so  that  Ui«r«  is  sapendded^to  It  llie  foriualion 
of  ao  »tisoen  to  thv  orbit. 

ä^mptumssimilar  lo  Üiost^  whicb  present  themttelvpsin  thobeginDJnpof  a  retro- 
bolbar  plilcfncoD  «ccompAnj'  thromboai»  of  the  eattnioug  nnu«.  The  lidti  and  the 
oonjunctiva  swell  op  with  (cdenia,  and  tho  eyeball  is  pnitnidi-d  and  \jtcomea  diflt* 
cult  to  iiioTe.  The  veins  of  Ihe  rvtiria  an-  »oeri,  upon  uptitliahnoscopic  cxatnim- 
tion,  to  be  distended  euonsotisly  with  blinx).  At  tliv  buuiv  time  tben;  is  a  duiigliy 
OMlema  In  lb«  ayutaid  region.  Ttivso  symptums  are  rofcnib)«  to  l)ie  fact  that  the 
Tcins  nf  the  ortnt  discharge  the  gnvtvr  |iarl  of  tlifir  bluud  (hrxiuch  (lie  oplhnlmio 
T«ins  into  the  caremons  sinus;  if  the  latter  is  occ-luded.  an  t-Jilrvme  dvf^v  of 
voDotu  sIbms  in  the  urbit  m-crsMinlr  take»  plaev  and  leads  to  pnrtriision  of  Mw  ajr». 
ball  and  also  tovrnous  hjiierarniaof  therclina.  Thocpdcma  of  (lie  mastfiid  region 
depeiuls  apon  the  fact  that  in  this  region  an  einitsar;  rein  of  Santoriui  (the  eniis* 
sarium  mastoideutn)  oniplips  into  the  tranfirrnw  sinus  and  thus  iiidircrttf  inlo  tho 
«Arernous  sinuü,  m  ihnl  when  thrrc  is  oecluüinn  of  the  latter  this  region  also  shnres 
ill  the  reooua  sta»i!i.  Wh>;n  thim  anlema  is  |irt»ent  (which,  tu  U-  sure,  i»  not  always 
the  cose),  it  forms  an  impurlanl  dis^oetio  sign  between  thrombosis  of  the  sinus 
and  retmbiiltar  phlegmon,  in  which  latter  It  is  abarnt.  A  further  point  of  differ- 
ence ht*  in  th«  fact  that  throuiboeis  of  the  sinus  f  rtMiuentl)'  pawes  o?er  to  th«  other 
side,  so  that  the  aatn«  complex  of  symploms  develops  there  also»  while  on  the  con- 
trary, a  bilateral  orbital  phlegmon  would  be  one  of  the  fcreatrnl  rarilii**.  Finally, 
thrombosis  of  the  »inus  is  aBsovialtMl  niih  very  «ever«  cerebral  symptom»,  U]t«r- 
ni|t1ed  at  la-tt  by  the  om^l  of  the  fatal  iHAue. 

In  occlusion  of  [tie  sinus  what  wo  are  doalinc  *ith  is  cither  a  »mple  Ihrombofis 
produenl  by  mara«uiui*  ur  u  ihrondKü^is  due  to  iutectiun.  Tho  latter  usually  cing- 
inotcs  fmrn  a  focus  of  ]>iis  situated  in  the  Ti^^inity— «.  g.,  from  a  phlcffmon  of  ihe 
orbit,  which  give*  rise  to  a  ihryinbol  Ic  process  in  the  superior  or  inferior  ophthalmic 
Tein  which  is  then  parried  over  into  lIic  careriious  »iiius.  Throiubo»is  of  the  (liniis 
liKWl  frequently  originale*  in  a  caries  of  the  jn-trous  bone,  the  ihrom Iwpis  extending 
frnm  the  sinus  of  tlic  latter  [the  jH'trosal  >iaus]  to  the  cavernous  sinus.  Suppura- 
tive processes  starting  fnim  the  bucrni  cavity  (tt<cth  or  touHilt)  al»o  may  lead  to 
thmmboeis  of  the  sinus.  Flnnlly.  ihrfittilwwis  of  the  sinus  may  be  set  op  by  ery- 
fltpelas  and  may  aiso  occur  nivtastatically  in  pyn-niia  and  iufoclious  diseases. 


Tknokitis.— Tenon's  capsule  may  be  implicated  in  inflammnlion  of  the  etehnll. 
so  that  an  tnnAinntat«>r)'  nnlema  develops  in  the  (-b}hu]<-  it.^lf  and  in  the  adjoining 
ctllular  ti(f*uo  of  the  orbit,  and  the  eyeluill  is  thus  puslu'd  forward.  Hence  a  slight 
degree  of  esnphthalmua  is  sumetimt-s  fuutid  in  severe  cases  of  irido-cyclitis  (particu- 
larly aftpr  injiirii-s).  This  i»  <inile  rvgitlariy  the  case  ntid  Ui  a  much  higher  degree 
in  panophthalmitis,  in  which  exophthalitms  Is  one  of  the  most  eonrtant  and  rtrik- 
ing  syraptoms.  After  the  subsidence  of  the  infliunmation  extensive  adhesions  are 
formetl  between  Tenon's  ca|iHido  and  the  eyeball — a  fact  of  whii.-h  wu  can  convince 
oanelrea  if  an  enucleation  is  subsequently  performed  in  this  later  stage.  Exwla- 
liun  into  Tenon'«  s|>aee  lüto  occurs  after  it  h«<i  been  laid  o|>cn  by  injuries,  and  par- 
ticularly after  squint  operallotu,  whva  tiitvctiun  of  tlia  wound  has  taken  place  froni 
dirty  itutrument^ 
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Then*  is  aho  &  |mRiiu7  mtou«  tenonitia.  Th«  s}'iii|itonis  at-  tliis  mrv  ili 
kn  te  bt'-«t  |;iüh<>nNl  from  Ih«;  desorijiLian  of  the  fulloninff  ocr^?  wliicli  [  inj<«tt 
ebverv«J  year»  ii(;o ;  It  coiicorntHl  h  wotiinn  of  fifty-«iglil  jear»  nf  a|;v,  othrtntm 
healthy,  in  wlioui  thv  liieea»;  liail  be^un.  without  liiiowu  eausc.  six  ditvti  Iwr«««  tbe 
camv  nmlor  m<r  olwrvaliun.  I  fimiii^  thv  skiu  in  the  vicinity  uf  the  lids,  ium)  «11 
more  the  liils  theiiisolvcH,  rory  i)w<^]|cn  and  tnic'innloii!«, no  thai  tin.'  ej^ea  cuuM  t* 
o|wiiLvl  tu  iiiiljr  H  vpr}'  fttiiall  eklCDt  inilr>ml  by  s[iontaiii^ii5  vfTnrt.  ^^'llvtl  I  tlrrv  tbi> 
IUI»  Apart  1  found  t)io  (<j'<-s  |>ruuiinfi)t  »nil  «IhiühI  iiniiioviiljlc.  The  conjunniva  >it 
Ibe  liila  wjia  Imt  ii)i>ili-ritt(>ly.  thai  of  the  eyeball,  on  the  other  hand.  quUr  niarkvdly, 
inji-ftviUainl  the  laUc-rwun  m  gri^atly  swulkn  as  lo  form  a  thick  prdlnWrauif  j>m- 
jeeting  from  nil  aitlcH  owr  the  nomt^a.  The  »ecrrlion  vrtu*  not  incrcaand.  the 
cot^wA  Aiid  also  the  deep  portion  of  tiw  vyv  wrre  honlthy.  anil  vision  w«a  DomaL 
except  that  tht-re  wa»  Oiplopta  duo  to  th«  iinpair*d  mobility  of  thu,eyu«.  The  di»- 
earn  was  asawiatfd  with  iiioderat«  |inin,  and  particularly  with  a  »eii^e  of  prmuR 
and  tcuBion  ot  tbe  eyes.  The  treatment  consisted  in  the  adminiütrution  uf  an  id- 
fusion  of  jahorandf.  fn  ürd«r  to  produce  rapid  absorption  of  th«  cxudaU-  b/  mm» 
of  profuw  dinpliumjs  Under  this  treatment  the  (pdema  nnd  tiie  prolrui<ir>n  of  tbc 
«TO  üratlually  went  down,  to  that  when  the  patient  fourweekit  later  wna  djaoharjrnl 
fruHi  the  flJDfe,  the  condition  of  the  eye»  had  bwomc  one«  more  perfectly  nonnai 

The  causes  of  icTiiiniti!«  aro  olMoiire:  goiit,  rhrnimali^im,  and  refrigvrMinii  an 
Uie  etiological  factorfi  Dihc  have  heen  held  accoantable  for  it.  Some  casea  lamooj; 
thvni  »ne  I'ose  of  primary  purulent  tenonitis)  «rem  observed  in  the  last  epj<|rmic 
of  inflneuicn.  The  d)M-a»ij  tend»  to  relafise,  but  leaves  no  pemtanenL  bad  muliA 
behind. 

n.  In-jtries. 

132.  Injuries  of  Ihe  orbit  affect  either  the  soft  pnrU  alone  or  li)«> 
bones  Rg  well.     Iujuriei>  ot  tlie  sofi  jxtHs  origitiute.  lut  a  ntlc,  from  l)ie 
pQnetralinn  of  a  foreign  body  into  the  orbit,  the  lids  and   the  eveball 
being,  of  course,  very  frtuqiiently  implicated  At  the  same  time.     The  di> 
reel  consequence  of  the  injury  is  on  extrnvatialiou  of  blond  into  the 
tissue  of  the  orbit.     If  this  is  considerable  it  causes  exophthalniUH,  nnd 
also.sinee  the  blooil  oi>7.cs  slowly  forward,  It  comes  into  Tiew  beneath  the 
conjunctiva  and  the  lids  under  the  form  of  an  ecchymosi».     Paralysis 
of  the  orular  muscles,  too,  may  be  produced  by  the  injnrr,  and  so  also 
may  ksions  of  tlie  optic  nerve,  the  latter  entailing  as  their  direct  mnlt 
partial  or  complete  bjindnoss.     It  also  happens  sometimes  that  the  ctc- 
bull  is  driven  out  of  the  orbit  by  the  foreign  body  which  has  ponolnited 
into  the  latter,  and  is  thus  found  tying  in  front  of  the  lids  [luxatiobvtbi 
trainnaiica).     'I'his  is  nmsi.  apt  to  happen  when  the  IkkIv  ihal  canses 
the  injury  enters  from  the  outer  side,  since  here  tfio  wall  of  the  orbit 
recedes  tlie  farthest — about  as  far  batck,  in  fact,  as  the  plane  of  the 
equator  of  the  eyeball.    There  are  parts  of  the  world  wlirre  such  in- 
juries  are  purposely  inflicted  in  brawls,  the  eye  being  pried  out  of  its 
socket  by  the  thumb,  which  is  thrtist  into  the  orbit  from  the  outer  side. 
Insane  patients  have  sometimes  enucleabi'd  one  or  both  of  tlmir  own 
eyes  in  this  way.    Ordinarily  the  Inxatcd  eyeball  is  lost,  but  cases  «r» 
known  in  which  after  reposition  the  eye  healed  again  iu  its  place  and 
retained  iu  visual  power. 
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Injuries  of  the  bone  are  most  freqtientlv  produced  by  the  action  of  a 
contusing  torve  (e.  g.,  by  a  blun-  or  a  fall)  U|>oii  the  margin  of  the  orbit. 
They  are  easy  to  dit4piosticate  wlicn  they  affect  the  margin  of  the  orbit 
itwlf.  The  site  of  a  fracture  in  this  locality  U  recognized  by  tlic  tin- 
evenness,  the  sensitiveness  to  pressure,  and  in  extreme  cases  by  the 
crepitation.  When  in  consequence  of  the  fracture  the  orbit  ia  made 
to  conimunleat«  with  the  neighboring  cavities,  emphyeema  may  do-, 
velop  both  in  tho  IIJk  (mh-  page  •V.'i4)  and  in  the  orbit  ilsrlf.  Kmphy* 
seina  of  the  latter  kind,  like  extravasation  a  of  blood  into  tbe  orbit, 
manifest«  its  presence  by  exo]>htlialinuB.  Bnt  thoro  is  this  point  of 
difltincLiuu  fmrii  cxtravaMition,  that  in  emphysema  the  protruded  eye 
ran  bu  pushed  bark  into  the  orbit  again  with  the  finger,  since  the  air 
is  didpiuced  by  the  pressure.  On  the  other  hand,  the  exophthalmos  is 
inereawid  by  alraitiing  during  the  acta  of  conghing,  blowing  the  nose, 
etc.,  owing  to  the  fact  that  fresh  supplies  of  air  are  forced  into  the 
orbit. 

The  injury  may,  if  nc  important  orgniis  have  been  destroyed,  heal 
after  the  rew^rption  of  the  extravasated  blood  and  leave  the  parts  as 
well  as  before,  in  other  cases  diatiirbances  of  motility  of  the  eyeball 
remain,  owing  to  its  adhesion  to  the  neighboring  stmcturos,  or  as  a 
rcstdt  of  iMiralyeis  of  tbe  ocular  muscles.  Moreover,  if  the  optic  nerve 
has  been  injured,  permanent  blindness  of  the  ere  may  ensue.  Still 
worse  are  the  cum«  in  which  the  injury  results  in  the  phlegmon  of  the 
orbit,  in  which  case  it  may  even  end  fatally. 

Tretitmeni  in  the  catt«  of  a  reeent  injury  consists,  in  tbe  first  place, 
in  careful  ('l<>anRing  and  dittinfcction  of  the  wound.  If  wc  suei^ect  the 
existence  of  a  foreign  body  in  the  orbit  wo  endcovor  to  extract  it ;  but 
foreign  bodies,  ttuch  a*  small  shot,  etc.,  which  are  known  to  have  tbe 
power  of  becoming  incorjioratcd  in  the  tissues,  may  be  left  in  tbe 
orbiL  After  taking  care  that  any  secretions  that  form  in  the  wound 
shall  have  fn.'e  exit  (by  the  intrmlnction  of  a  drainage  tube  or  of  a 
strip  of  iodoform  giiuze),  we  apply  an  antiseptic  dressing.  If  there  is 
an  excessive  degree  of  exophthalmus,  a  pressure  bandage  contributes  to 
tbe  rapid  absorjttion  of  the  blood  or  (in  the  case  of  emphysema)  of  tbe 
air.  As  soon  aa  the  symptoms  of  deep  suppuration  have  set  in,  we 
must  proceed  as  in  the  case  of  a  roti-obiilbar  phlegmon. 

rwp  fnwlunca  at  Ibc  nrliit  withoiil  friiirltirc  in  Üi«  mnrgin  mtiy  be  pmibiccil 
hj  <Jn>plr  p«n«1nttinp  forvigti  hi'Hlii''.«,  tmt  may  aIüo  be  cauvj  a|iiiil.  from  tlieiv  and 
iiiJint-lly  (by  mjiitrvcuup).  This  i»  th«  r-nae,  for  example,  a/lor  a  fall  uptni  tb« 
h^iwl,  t)ift  dmjipjni;  of  n  heavy  weij^hl  upon  Jl,  rlc.  Such  fnu'liin-^  when  <U*oply 
srtiiali-«!  cHii  ■-■nly  Iw  eu»|}eor<,*d  from  th«;  fad  that  ihoy  arc  nrrotniuink'd  by  orbital 
hirmnrrliasi.'.  wIiilIi  inanifa-xt»  UmU  by  A  iiuilil«nly  ilovetupiiifr  fiXophttiatnius  and 
Ihn  apppftninffr  lalcr  on  nt  ccchymmia  of  Ibc  cotijiuicljva  ami  thi'  ÜiIn.  A  further 
Uiagnofltic  point  would  tx*  supplied  if  diroi-tly  after  the  injury  partial  or  total 
hliniinfw  wrrr  tlolorininwl  In  eiinl  alnnir  with  a  normal  appcanuict-  of  the  eyeball. 
ThtR  condition  wontd  necessarily  be  referred  to  an  injury  of  llie  optjc  nerve  in  tlin 
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canulüi  oplici»,  into  the  wiill  of  vliicli  Che  fnu-turc  extend»  (Haider  and  Berim* 
MB  [Mm«' -tlK}).  Similnr  syruplntns  n)>o  ni  times  a4?rnm[uin}r  fractures  of  tbe  ImiMoI 
the  »kuU,  except  thiti  in  tliis  cu«e  the  exophlli«litiui>  1»  wantiug  and  the  cvvbymrm» 
i>f  llie  cM'iijuiictiva  Hiivl  liiU  svU  in  «tili  luXvr,  sinuv  Lhu  Llood  tskvs  a  Iuii|^r  lim» 
lo  pusli  it-a  way  so  far  forwar«]. 

Sftontaueoii»  hf^nttirrhugi^»  into  the  orbit  are  of  «xtremel;  nur«  oocurrance,  lak* 
irtK  pliuMi  iks  a  cniist^'i] itciice  of  whoo[jing-cuugh  or  in  pcnwus  who  in  gcni-nU  w» 
|jron«  to  har«  hjpmorrha|[«fl. 


CoxTi'siDN  or  rns  Eve.— It  majr  b«  of  wrrlce  to  th»  g« n«ral  practiiioan-  i» 
gitv  ft  briff.  coinprehensivc  pivnenTJiliun  nf  nil  th«  conwH|iii^nrt;s  which  eunUMioa 
of  iho  evp  or  of  thv  luljuininK  parts  vmy  viUiiil.  The  iihy.sk-iitn  lM.>fMiv  whom  ■  OMe 
nf  this  kind  comcä  will  deduct  (roin  this  summarr  the  chfuiges  that,  may  poaMblT- 
Iw  pmwnt.  He  will  then  tonk  for  tbvsc  changes.  aii«l  thii.*<  {»riiafis  will  kitivc  al 
(he  discovpr;  of  lesioHK  of  thi»  Bort  which  otberwi»«  might  huvc  i^capod  hliu  be- 
cauw  the;  are  not  Tcrv  coiüpit'uou»^    Thv  ohäDgcs  produced  i)j  contuaiou  an: 

In  the  lifts,  eet)hyinriRi>»,  rmphyftemu,  wjliilions  of  coniiiiiiitT. 

Id  thfl  margin  p/  tht  orbit,  fractures  with  or  without  dbplnceoicnt  ot  the  frag- 
menla. 

Changes  In  t\m  loeali'm  of  the  ft/fiaft  incluiling  exophtbolmua  which  may  ba 
cAU8<>il  by  the  effusion  of  Mood  or  air  (emphj^seniio  into  the  reitrobulbAr  liasiic  or 
by  the  rormation  of  an  act orio- venous  aneurism  due  lo  rupture  of  the  oaniUd  into 
tht>  c-avc?niöus  sinus  ipagi;  0Ü8). 

The  tfiivion  of  t  he  cveball  i»  greatly  reduced  whoa  A  ]>vrforatton  of  the  tunin 
of  the  eyo  haM  taken  placi'.  Hut  tli«  tenMuii  may  Ih'  fuund  to  lie  t^niiKtFarUj 
(limiaiübrd  even  apnrc  fruin  any  gr«Nt  mat^riu)  lp!<iun,  tin'»  a]I«nition  being  thm 
line  to  a  drorvase  in  the  fluid:'  of  the  eye  and  paniciiliirly  of  iho  vitreous  rt^|>Ut>. 
which  again  miiflt  be  rnganU'ti  as  it  conseijiu-iK-o  of  a  dUlurbance  of  nutritlo«!  de- 
pendent u|»on  ncrvoua  influeno'. 

In  the  coHj-uncUva,  uuubyiuows,  lacerations  (with  or  without  coiacidenl  aclcral 
ruiitOM).     , 

In  the  corfua,  epitholiol  desijuumalioii,  «nd.  later  on,  deep  nonsnppumtire  iit- 
flftinmationK;  rarely  purulent  pnH.-cKiE>e  or  ruptim^  uf  the  ctimca. 

fn  thß  (i^MMM  ehamber  antl  the  vitreou«,  effusiou  of  blood  (b^plnvma, 
ophthiLliHU»). 

In  llifl  iriM,  iridodinlysis  partial  or  poinplnte  (aniridia  tmnmatleaV  radial  liic«r*- 
tion*.  recession  of  the  iris,  likcwUe  paralysi«  of  the  irie  (mjdriasio)  with  or  without 
immly^is  of  acconiinodaliün. 

In  ÜW  iena,  astigmatism,  mihluxatloD,  and  luxation  duo  to  partial  or  cotnplet«  ' 
laccriition  of  th«  aoniila.  liVewi«  tb«  fortnalion  of  caturacl.  ' 

In  the  aelera.  rupture  in  Ibi-  aiitcrinr  divisinn,  attended  Co  well-marked 
with  prolai*»  of  the  uvciv.  the  Icni.  or  the  vttro'Mii. 

In  the  ch&rioiii  and  rttina.  i-xtraraHiIinna  of  blond,  detnchtnent,  rupture;  ia 
the  ri?tiiia  alone,  rlmnline««  (r^tinrnotin  retina*). 

In  the  optit  nrrf«.  compression  by  e(Tu«ion  of  blood,  and  cofltuaoD  or  rn(iturf 
by  froL-ture  tuktng  p]ac-e  in  tbv  opiiu  vuiial. 


in.  Basedow's  Disease. 

133.  Basedow's  discnac  belongs  to  tho  donaiti  of  internnl  meflicinp, 
and  bcuce  can  ooly  bo  ponsidercd  here  in  eo  f Ar  as  ejuphthalm-u»  be- 
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longi  among  its  most  iuiportant  eymploms.  Thi«  exophtlialnius  ig 
bilatentl ;  the  eyoa  ore  imsliod  atraiglit  forward,  aumetimc»  but  little, 
isniiietimvs  lo  such  a  great  extent  that  thev  cun  not  any  longer  be  pcr- 
fi-ctly  covoihhI  by  the  litis.  Even  when  the  exophthalnius  ia  greiit,  there 
is  little  or  no  limiUliou  of  mobility  of  the  eye.  It  is  obrious  that 
wheu  the  exophtiialnius  is  cousiderable,  it  becoinea  notiocableat  the  ßrst 
gluiice;  but  even  wlieD  the  protrtision  is  slight  the  peculiar  appear- 
uucc  of  the  eyes  strikes  one  ut  once.  This  appearance  is  causeil  by  the 
fact  chat  the  upper  lids  are  niiecd  unusually  high.  The  eyes  look 
as  if  forced  n'idc  open,  and  give  tbo  patient  an  expression  of  iislouish- 
mcDt  or  fear.  When  the  eyes  are  depressed  the  upper  lids  do  not 
descend  in  proportion  with  the  eyeball,  but  rcmfliu  elevated,  so  that  a 
broad  portion  of  the  si^leru  is  visible  abovo  the  cornea  (Von  Griu-fe's 
symploni).  Winking  takes  place  leas  frequently  (Stellwag^s  symptom), 
and  henoe  desiccation  of  the  deficiently  covered  cornea  is  favored.  The 
eyeball  itself,  a«  long  as  the  cornea  ha«  not  yet  suffered  harm,  is  normnl 
and  the  viäinil  power  is  goo<l. 

The  two  other  main  symptoms  of  Basedow*«  disease  ar«  the  itPtlUng 
of  (he  thyroid  gland  and  tlie  acceleration  of  the  heart's  action  {(achy- 
cnrdin).  The  former  is  distinguished  from  onlinary  goitre  by  the  fact 
thiit  vben  ihe  hand  i.f  placed  npon  the  thyroid  gland  it  feels  the  strong 
movement  of  pul^tinn  in  the  arterial  vessels,  which  is  communicated 
(0  the  entire  gland.  So  aUo  the  earotids  are  found  to  be  dilated  and 
strongly  pulsuting.  The  intonsily  of  the  heart  bent  is  inorcosc«!,  the 
frequency  of  the  pulse  is  regularly  over  a  hundred.  The  slightest 
bodily  exertion  or  mental  excitement  at  once  increases  the  frec|uency 
of  the  pulse  very  considerably.  The  physical  examination  of  the  \\Q&t\^ 
apart  from  tho  onlurgemcut  of  the  left  henrU  gives  a  normal  result. 
The  general  state  of  the  patients  is  disordered  to  this  extent  that  they 
are  for  the  moftt  part  very  excitable,  und  suffer  from  the  symptoms  of 
»na'mia  or  chlorosis.  Xot  infrequently  rapid  emaciation  i»  present, 
even  when  the  appetite  remain«  good. 

The  disease  princifmlly  attacks  women,  beginning  at  the  time  of 
paborty,  and  extending  up  to  the  appeamnce  of  the  menojMiuse.  Men 
rar^y  suffer  from  it.  The  most  frequent  cause  of  the  disease  is  (in 
women)  tvateil  in  affections  of  the  genital  organs.  In  addition,  mental 
excitement,  great  fright,  aujtiety,  etc.,  at  Limes  give  rise  to  an  outbreak 
of  the  disease. 

Htt«eilow*R  (liseas**  genemlly  develops  qiiilo  gradually.  Palpitation 
usually  sets  in  (irst.  and  with  this  is  afterward  associated  the  thyroid 
dilatation,  and,  lost  of  all,  tho  oxopbthalmus.  As  a  general  thing  it 
takes  months  or  even  years  liefore  »II  the  symptoms  of  the  disease  are 
distinctly  marked.  Then  it  usually  remains  at  the  same  poiut  for 
yeflTB,  after  which  it  subsides  again  very  gradually  and  not  vrilhout  leav- 
ing  a  tendency  to  subsequent  recurrences.     In  many  cose«,  however» 
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tho  dUenso  docs  not  get  well,  but  remains  until  the  patient's  death,  luj. 
more,  it  nuiv  Gvon — by  the  exLiaiistlou  or  the  complications  nliich  i: 
proiluces — bu  iijtelf  the  CAum  of  Jeatli.  As  a  general  thing  tlio  diecaK 
ruQs  a  mwerer  eourHo  in  men  and  in  etderl}*  people  than  in  womeo  anil 
in  younger  persons.  Basedow's  diseaäe  is  a  source  of  daiigttr  to  the 
eyes  from  the  fnct  thiit  when  tli«  «xuiilithalniuB  Is  of  a  prettv  high  de- 
gree c'losuru  of  tlie  li<iti  ih  inijterfecrtly  |M!rformed  und  keratitis  e  lägopb- 
thalmo  derelops.  In  this  way  bliiidnesa  of  one  or  even  of  both  eye« 
may  be  produced. 

Treatment,  unfortunately,  ha«  little  power  over  Basedow's  diaeaat. 
The  anxmia  is  counteracted  by  means  of  strengthening  dint  and  also 
by  meaus  of  iron,  rjuininc,  or  arsenic.  We  attack  the  tachvcunlia  with 
digitalis,  while  for  the  general  nervous  symptoms  potassium  bromide 
and  the  cold  water  treatment  have  been  pressed  into  »erxic-e.  What 
usually  does  the  most  good  is  the  long-continued  employment  of  t!ie  con- 
stant current  applied  to  tho  cervical  sympathetic  Recently  diiiaiun  of 
this  nerve  and  e.^tirpation  of  the  thyroid  gland  hare  bee»  tried.  Tbe 
exophthalmus  per  sc  requires  treatment  only  when  it  leads  to  imperfect 
closure  of  the  lids  and  thus  endangers  tbe  cornea.  In  this  ooaci  «e 
must,  by  bandaging  tho  eyes  at  nighttime,  provide  for  their  being  cov- 
orod  during  sleep.  If  tho  bandage  turns  out  tobe  insufTicieiit,  we  mast 
undcrtaiie  tarsorrhaphy,  by  which  tbe  palpebral  Qssuro  is  permanently 
closed  in  its  outer  portion. 

IU«oili>w'a  (tiMoM  WM  first  dpscribfil  a?  a  spocin]  furm  of  ihticaH.-  by  KnglMi 
})liyaii.-ian»,  «iid  |)nrLiL'ulurly  tiy  I'nrrr  und  nrivrwurJ  by  (iruvcs,  anrl  hence  it  is 
even  now  called  (iravcf'^  discjuw  by  the  Knglisli,  Tliew  uiilhont.  however,  hwd 
not  T«co^ixi}<)  lb«  cinpblhatrniis  bs  bi>inK  otie  of  tli«  cs»'Utt&l  s>'in|it(ini#  of  the 
disease ;  thi»  was  ßmt  done  by  B4u>«duw.  wlio  in  IH40  did  tho  pioneer  work  Ja 
deinonstratin);  the  whole  Irind  at eympUtms  nf  tho  iliscn.««. 

lu  inarfc«d  pa.'w»  no  disoaw  Is  »Micr  to  diajfrwjidk'fttö  than  IhU;  even  fruni  a 
dtBtHuc«  we  can  tell  wliut  th«  {latieiir^  tmiibli*  is.  Hut,  nn  I  ho  oihcr  hniid.  lht:rv- 
«re  mimcrotiH  fitsra  in  which  snine  of  lht>  jtympliim»  «re  less  pronouncvd  or  ai 
evfii  WHntiiig  altogether,  ho  that  the  diagnmis  bi-oiHoes  dirRcuIt.  Taking  onljr  tt 
fiXflphthaltaiui  into  at-t^mnt,  we  find  thni  it  nmy  he  -«liti^il,  aliment  ulio;:ethar,  or 
c-oiifln«i)  I«  nnc  CTO,  When  rxophthalntu«  i»  obiwjit.  Von  (ira«'/c'8  »yin[>tum  is  »lill 
»ometicDcs  (ircMnt.  wj  thnt  this  in  rot  to  bv  rvppinlod  simply  as  the  crrnKe4}ni>ite«  i 
the  exa|ihthuininK:  bnl  this  symptom  in  nut  conntMiiL  either,  and  in  the  siiiue 
may  be  »Dmntiinfs  prcarnt,  sotnclimcii  wanting. 

PreciMcly  a^  the  M-|wntto  syra|>toinK  ot  tlo^dow')«  disease  may  shiiw  ^rruit  TkrSi^l 
lions  with  repiinl  to  thfi  dcfrrfi»  of  their  d4>rc)n[tin(>nt.  »  also  may  the  charnctvr 
which  the  courM^  of  the  dinoasc  assumes  vary  exceedingly.  Ahh^jugh  as  k  gvnenü 
thing  thp  course  in  vory  ehronic,  yet  casuB  are  knuwii  in  which  tho  disease  ha« 
liei'n  very  afutc  in  ils  tmsct.  Trmtsscau  filrra  an  oiNNiunt  of  a  woman  In  whom 
ihesymptonksof  the  di^aie  ha<l  ll^vel^>p)^ll  in  thi-  coiirw  of  a  single  night,  wbicb 
»he  had  ii(H>tit  ill  lean,  lamenting  itie  death  of  her  father.  Th«  »ubm-qurnt  pru^reanj 
of  thi'  discasi',  luo,  tuny  be-  mi  8[ievi]y  that  within  a  few  weeks  it  luadf^  lon^corer/  < 
to  death. 

The  tiMunlial  tiature  ot  Basedow's  dücase  is  at  present  oUioure,  since  moat  i 
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tJTe  rcsalls.  In  e^nsjdoraliim  of  lliis  ii)>Aciin>  uf  ih-inoiietrnlilu 
ins,  it  niiut  Im  uasumed  ibal  »  diitturljHticc  of  iiiiiervatnm  tit»  at  tIio 
nxil  of  ihodlaniK.  A*  Tkr  ii&  Ibvvfc  iscviici<riii.-(l,  tn«'  sviniMitht'lic  i«  tbt-purt  wlioM 
futirtloDappiiarg  tobr  iliaturlietl.  In  ciinH?<)uen(--L'  uf  this  wv  ftiid  tttlilatiiliui)  of  Uic 
vessels  in  ihedtotrkt  supplied  br  tlio  c«rotid<t — «dilRtatiati  which  is  muinfost  cvfn 
Ut  «xtprnal  observation  in  thu  (jiil^ativn  of  the  cArotids.  U  i«  owing  to  thi»  distea- 
t ion  of  tho  ftrterUl  Teswts  iii  the  LhyroidKbii'd  ami  the  url>it  lliut  thi.'gi'iticatid  llic 
«.'Ko^fhthMmus  develop,  and  both  condition«  thvrcfnn»  diiuppntr  «t  dentli.  Von 
Ur4k'fv'ss}'iii|ilutu,  too,  must  txt  rufcrred  to  ädi»turl>Anc«  of  iiin<.'rvAtii>ii  nn  the  pftrt 
of  tho  sytupHthetti-,  wliicU  supplius  the  orgaiiii'  li-vator  uf  tin.'  lid  (niiiMMdiiit  tarsAlii 
superior) ;  »nil,  as  ft  matter  of  fact,chftDgM  hav«  b«pn  found  in  th«*  ccrvicni  portion 
of  the  syiupnthetio  id  8oi»e  autopmes,  but  in  olhnr  autt>pAi«s  thv/  have  not  bwn 
found.  In  the  latter  clan  of  cases  the  focus  of  disease  was  cnnJN'liircd  to  Uv  in  th« 
central  nervous  system  itself— that  is.  iu  the  medulla  oblmigat*  or  in  lb*  cerrical 
liart  uf  ttir  conl.  Ill  n-cont  times  man}',  Iskiug  into  atvoiiiit  whni  we  know  of  (be 
function  of  the  thyroid  eland,  see  in  th<t>  latter  the  storting  point  of  tlu-  disease  (in- 
toxication by  iliu  products  of  this  gbtud). 

IV.  Tumors  of  tde  Orbit. 

134.  Tumors  of  the  orbii — iii  the  widest  sense  of  the  woi^ — have  in 
common  one  very  importaut  Bvniptom,  imtiiely,  exoplithalmua.  To  de- 
termine ti)c  site  of  thu  tiuiinr,  ultenlion  mini  be  paid  lo  the  nature  of 
tho  Protrusion:  whether  the  lattvr  is  directed  etratght  for  wan),  or 
whether  there  is  at  the  «ime  time  a  lateral  displacement  of  Ihe  ejeball. 
With  the  iMiiiie  ubjeet  in  view  we  lest  the  inobilitT  of  the  eye  ia  all  di- 
rcctioQS.  Then  we  try  to  palpate  the  tumor  itself,  ao  as  to  bo  able  to 
give  an  account  of  its  size,  form,  coDeistency,  mobUity,  etc.  If  the 
tumor  lies  deep  iu  tho  orbit,  we  entleAvor  to  penetrate  with  the  little 
finger  as  deeply  m  possible  Itetweini  the  margin  of  the  orbit  and  the 
eyeball  (undt^r  narcosis,  if  necessary),  m  as  to  get  at  the  tumor.  Fiually 
the  examiniilion  tthould  be  completed  by  the  determination  of  tho  visual 
acuity  and  of  the  re^iih  affonled  by  «phthiihiioscopic  examination,  by 
which  we  ascertJiiu  whether  and  in  what  way  tho  optic  nerve  ha^  suf- 
fered injury  from  tho  tumor. 

(a)  Ctfgtii.^'Yhe  moat  f reqnent  of  I  hese  nro  the  derinoi<i  cysts,  which 
are  congenibd,  hut  wlucli  oftori  develop  to  a  more  cousidcnible  size  after 
birth.  They  lie  in  the  anterior  pari  of  the  orbit,  and  there  uBually  in 
its  upper  and  outer  or  it«  nppcr  and  inner  angle.  On  account  of  their 
Bii|»erficial  situation,  they  do  not  displace  the  eyeball,  but  push  forwanl 
the  akin  of  the  lidii,  llirongh  which  they  can  readily  be  fell  a«  round 
movable  tamora  of  the  size  of  a  bean  or  walnut  Upon  extirpating 
them  ono  can  oonvince  himself  that  they  are,  as  a  general  thing,  uni- 
locular cysU  with  pultJtceoua  or  «cbiform  contents  ;  someiimcs  processes 
from  them  extend  pretty  deep  into  the  orbil,  and  thus  render  their 
oorapleta  removal  difficult.  The  only  harm  that  the  dermoid  cysts  prr>. 
dnco  ia  tho  dii^ti^iremeut  caused  by  them,  and  this,  moreover,  is  the 
only  reason  why  wo  should  more  generally  cxUr{>atc  them.     In  doing 
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this,  we  iTiust  go  to  work  very  cnrefullv  to  dissect  out  the  cysta,  as  fir 
us  niny  be,  unopened.  If  tlie  wnll  of  llic  cynU  whicli  often  is  thin, 
breuks  prematurely,  a  part  of  it  may  easily  be  left  beliind  and  g^ive  rise 
to  roGurrencea. 

(it)  Vascitfftr  Tutnars. — Belonging  to  vascular  tumora,  id  the  «Uleit 
sense  of  the  word,  are  vasciilitr  dilattiuoiiä  (aiicuricrms)  htuI  new  growths 
consisting  of  rossels  (angiomuta).  Both  the  one  and  the  other  occur, 
althougli  niroly,  in  the  orbit.  Among  the  angiuniata  wo  hero  nie4;t  with 
are  the  two  fMrms  thatnlso  occur  iu  the  lid:«  (the  tcleangcicctasis  and  the 
carcrnous  tumor).  The  former  is  congeuit^,  and  is  orifirinally  seated 
in  thelids,  from  which  it  may  gradually  extend  into  the  orbit.  I'hediag- 
nosis  therefore  is  easy,  since  upon  the  lids  the  tumor  isexpowd  to  view. 
Its  treatment  when  in  the  orbit  U  the  eame  as  whea  upon  the  lid^ 
Cavernous  tumor^  in  contrudistiuction  to  those  juet  named,  usiiullv  de- 
velop first  witliin  the  orbit  and  grow  slowly,  pnsliJtig  the  eyeball  farther 
and  farther  before  them.  As  long  as  iliey  ure  situated  wholly  within 
the  depth  of  the  orbit,  tlieir  correct  diagnosis  can  be  mode  only  frcnn 
the  variable  volimie  which  these  tumors  possess.  We  can  diraiDtih 
their  size  by  preaaing  the  eyeball  buck  into  the  orbit,  and,  on  the  other 
hand,  they  become  more  swollen  in  thä  acta  ot  crying,  struinirig,  etc. 
When  the  vascular  tumors  become  larger  and  extend  farther  forward 
they  gleam  with  u  bluish  luster  thrfjiigh  tlie  skin  of  tiie  lids,  and  dilated 
blood-vessels  are  seen  to  make  their  appearance  in  tlie  latter;  in  this 
case  the  diagnosis  is,  of  course,  easy.  When  we  see  that  these  tumors 
arc  putting  the  eye  in  danger  through  the  progressive  protrusion  to 
which  thoy  give  rise,  we  must  remove  them.  Kxtirpntion  with  the 
knife  ia  priiicipnlly  adapU-d  to  those  eases  in  which  the  tumor  is  sharply 
limited  and  is  inclosed  in  a  (ihnms  capsule;  for  the  case  of  a  more  dif- 
fuse vascular  tumor  electrolytic  treatment  is  indicatwl  (jwige  5.')7). 

(c)  A/ith'i/nn/it  Tuiiiur.—  ]iot]i  sarcomata  and  carcinonmta  occur  in 
tlie  orbit.  The  former  are  far  more  frequent,  and  may  take  their  starl- 
ing point,  from  bone,  from  jM-riosheum,  fmm  the  muscles  or  eonnectivfl 
tissue  of  ihe  orbit,  from  tho  lachrymal  gland,  and  even  from  the  optic 
uerve  and  its  sheaths.  Not  to  be  confouiide^l  with  them  are  tho  sarco* 
mata  that  doTi-lop  primarily  in  the  eyeball,  and,  after  breaking  through 
tlic  posterior  wall  of  the  latter,  grow  out  into  the  orbit,  at  the  same 
time  pushing  the  eyeball  forward.  Orbital  sarcomata  arc  nsurdlr 
roundel],  prt^tty  soft,  and  sharply  defined,  because  they  are  incloacd  m 
an  «uvelojte  of  connective  tissue. 

Primary  carcinomata  of  the  orbit  are  very  rare ;  they  start  from  the 
lachrymal  gland.  On  the  other  hand,  h  fre<{uentty  liap[ienB  that  ear- 
cinomata  the  original  seat  of  which  is  in  tho  lids  or  the  roTijnnctiva, 
grow  inward  into  the  orbit. 

If  malignant  tumors  are  not  removed  early,  they  push  the  eye  more 
and  more  out  of  the  orbit,  afterward  destroy  it,  and  finally  Tdl  the  en- 
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lire  orbit,  from  whose  anU-rior  oponiii^  tliejr  project  a«  larg^;,  ulcerated, 
readily  bleeding  masaes.  .StitI  later  they  pass  over  to  structures  adja- 
cent to  the  orbit,  and  i*s[H.'cia]ly  to  the  brain;  the  neighboring  lym- 
phatic ghuids  sn'eU  up,  iiiid  iiietiuitai^>s  form  in  t)ic  ItiCcrnHl  orguu».  The 
patient  Huccumbe  from  exhaustion  or  from  a  traosmiseion  of  the  growth 
to  vital  organ».  To  this  coarse  a  stop  can  be  put  only  by  aa  early  and 
as  radical  a  removal  of  the  gruwüi  »»  posuible.  Sniull  pncapetilated 
Barcomata  can  be  cleanly  enucleated  with  preservation  of  the  rest  of 
the  contents  of  the  orbit.  Large  tumor«,  particularly  if  tbey  are  not 
iiihar[>ly  circuuiscribed,  dt^maiid  the  nmiaval  uf  the  entire  contents  of 
the  orbit  (exenterntto  orbitjp,  see  §  160),  in  doing  which  the  eye,  even 
when  it  still  retains  its  ability  to  see,  mitst  be  sacrificed. 

Ilutologica]  examination  of  dennoid  e^tt»  show»  that  their  wall  jmmmum  esMn- 
tially  the  lEtruRtiire  of  the  external  skin — that  if,  i(  emi^itit»  of  a  substraluni  uf 
counecliv»  liraiie,  the  iwfiillarjr  boUr.  which  supports  an  ephli^lUI  lining  like  that 
of  thu  vxtvrnal  skin,  and  whicb  nut  iiifniiupnlly  cunlairis  Ituir  fullirkfi  um)  glaiulK 
(•abaoeooH  and  sweat  glanilü),  Th»-  cimteiit*  of  the  eysi  i^  inii.''tly  like  porrid^  <ir 
wbaiD,  and  is  formed  of  the  eifoliated  epithelial  i-^^IIh,  ami  ihv  j<ecrelioD  of  tb» 
gland«  contained  in  its  wall» :  in  many  caae«  liair,  and  rvcn  u-i^tli,  havu  Iwen  Toand 
in  it.  SmnptiniHi  the  ooiitenl.i  rtf  the  fjst  an-  (-itnverUHt  inio  An  uiljr  or  lioiiur- 
like  liiiuh)  (oil  i-]r»ti<  and  honcr  ojsts  or  ni«lit«ri«):  nr  thermajeren  bec-onie  like 
wnini.  The  anntiiinii.-al  «trui-Iutv  uf  tb«w<  cjirts  minces  thciii  in  the  svrii-s  of  der- 
moid rysta — i.  r..  at  thu<<e  whifh  uxv  iiiiagini<d  to  liare  dcvelnjted  through  an 
invsgitialion  of  the  extiTtial  girniitial  Isyer,  whir'h  then  flrvolnps  nfterward  inln« 
cyst  (Rcroak).  31  any  of  Iho  cysts  witli  mtüus  L-uiil«nU  may  )>fr)uipi«  have  oriKi- 
mU«d  truDi  an  nnalugous  iuvaKi<i»l>»>i  <>'  the  nasHl  mm-ouK  membrane  [Panaü), 
In  atrueture  and  inraU  of  tlevelojvmrnt  ittrmuitl  lysts  are  allied  to  the  demtoidft 
of  the  corneal  murgin.  which  likowiw  tire  to  be  regarded  a»  aberrant  Utand»  of 
»kin  (twMi  pBp^  IS-I).  Tbc  two  lam^tiei^of  tumors  ait-  diKtitiguilhed  olinieally  by  tlm 
fnct  that  the  flnrt  are  deeply  placi><l  cavities;  Ibeseound,  »iiperllcially  Mtuated. 
flat.  fxi»»nditl.  wartlike  structures. 

Another  form  of  luinur  with  «hivh  the  denuuid  vy*l«  inij^ht  uecosiomilly  be 
confonn<ie<l  are  the  hcrniie  cerebri.  These  consist  of  a  hemialike  extmaion  of  tlie 
dura  niatt'f  into  the  orbit.  A  mc  is  formed  by  Ibi«  which  i^  «ithcr  filled  with 
ccrebm-apinal  fluid  4meninKiK-R]ei  or  which  ahuj  contains  brain  »ubxtantv  ^oncepho- 
loovle).  Ile>min<  (N<n*bri  derelnp  at  those  rc^ious  of  the  fikuU  where  the  iKiura  coiim 
into  appunitioii  by  auture«.  In  the  orbit  they  are  iuo*t  frequently  situated  abov« 
and  to  the  inner  «ide,  when>  tlwy  utilize  for  tltvir  aveiiui-  of  dtcHpe  from  the  craniiU 
cavity  ihv  Ruture  belveon  the  etiinioid  and  fmntuJ  bones.  Menin^focele  of  the 
orbit,  tborefure.  i>  onlinariU  represented  by  a  tunmr  whifh  \»  Mtiialed  tii  the  uppi-r 
and  inner  angle  of  the  orbit,  is  oorcrvd  by  iiuniial  »kin,  )!>  dintinctly  fluctuant,  and 
has  exiotedsinc«  birth.  Sim^e  dermoid  cysts  alM  are  cuugcnilal  and  frequently 
occupy  the  »auie  »pot,  an  error  in  diagnoei«  might  i»  readily  inaiie.  Such  an  *rr.ir 
might  iHMKibly  lead  to  the  worel  cutnwqwenf*»,  if  extirpation  of  the  menitif^iceltf, 
which  may  he  followed  by  meningitis,  should  betherBU|>on  perfonued.  Il  is  henoe 
important  to  know  how  such  a  mnttak«  c*n  la-  aToided.  TbK  »igns  which  princ-t- 
pnlly  distingtiisb  a  meningoccli.*  from  the  dermoid  ryst,-!  ar»  a«  follow» :  I.  A  inunin- 
gocelo  ia  immovably  attached  to  tho  lM>ne.  Not  infrequently  wc  are  abln  to  fed 
with  our  finger  the  opening  in  the  bone  througfa  which  the  meningocele  communi- 
catee with  the  cranial  cavity  (hernial  nriAc««).  3.  A  meningocele  ahowH  tlio  pulsa- 
tory and  respiralory  uscillatiomi  which  are  communicate*!  lu  il  fnnn  the  brain.    3. 
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A  meoingocel«  can  bo  dimlnishrd  in  ei»  by  pressure  with  the  flDgen.  aicoa 
fluid  contenU  uo  in  pari  puühetl  back  inlo  üic  cranial  t.«ril>'.  At  the  bwm  time 
8Tin[rfj)[Tui  ot  itiuTvaiKx]  ccrtbriil  pn-süiirv,  Ukp  rerti)*«,  iiauaea.  ilcvJHtlfm  of  thr  tjt», 
CODvulnioDs,  clc^  nmy  mukt-  th<(iir  nfi|>i^Hriiti(>e.  4.  In  order  u>  be  perfectly  certain. 
WC  iiiakfl  ■■>  cxpluniti.117  ijunclurc  of  tlio  cyst.  In  doing  thi»  wc  mtist  (jroceect  uttArr 
rigid  antiwfilic  prc(^i)ti«iis,  «>  tu  not  tu  isxcito  itillutnmfttion  of  Ihn  oyst  and  000- 
sequenl  raeniiißili».  Tlif  diaffiiwU  liwonic«  mon»  difflciili,  or  i«  even  intpuMibtc 
wliun  tili-  cuinrnutiicaUiMi  bc-tweeii  the  itieningocek  luid  tlir  craniiU  cftvity  (tbfl  nah- 
duml  ftpAr<>}  is  obliteraLed  :  bul  tbcn  in  Lbia  v«se  rennrol  of  the  tumor  Is  not  hk»- 
ciat«d  viLh  daii(;«r  o(  any  sort. 

Bceidus  ihoxe  ulK-mly  ^ivcn,  lb«  only  c^«/a  of  the  orbil  nHjuirinK  mpotioii  an 
those  formfM)  by  I'ntoztia  (cyütii'L-rcuB  nnti  ei'hinonootnis),  and  k1k>  the  ooDgeoita} 
cysts  of  the  lower  lid  in  iiiicrophtbaltnns  (pngo  860). 

FuLAATtNu  Kxon]TiiAt,«L'!<. — UiidLT  thlti  tvrui  is  denoted  the  folluwini;  oontpln 
of  gympuims:  Tiip  eye  is  prntrudrd  ;  the  blowl- vessels  of  the  conjunctiva  and  tli.- 
lids,  und  often  of  the  surrounding  pnrt«,  too,  are  dilated.  If  the  Imitd  is  placfil 
upun  the  tiiirmr,  diittitii-t  ]>iil!Uitii»i  »t  Ütv  i-ytbnll  ilw:l[  niid  of  tliu  Kurn>uadin£ 
pnrtii  is  t(?U ;  and  if  th«  ear  is  appli«!  to  it,  blowing;  munimnt  and  a  continutm» 
whirrini;arii]  nimbllng  oound  *tv  heani.  The  patient  alMo  h<«r9  tlie  suruc  w>tind*: 
he  luLS  a  constant  runibling  in  iiis  liend,  mh  if  he  were  »t4Uidiu|f  ntrar  *  vjvlerfall. 
and  ho  iH  ofU'n  mor«  dislurbüd  by  thia  ihiiii  by  anything  else.  The  eye  can  b» 
puhbd  back  int«  the  orbit  with  tht«  hand.  A  special  feature  distingiibdiinj;  the 
diaease  is  the  fact  that  ci>mpn?A«ion  of  the  cart^lid  of  the  »aiue  t^ide  as  I  he  exopb- 
thidmns  diniinifthL-s  IhjÜi  thu  piilnuilioii  and  the  sound«  or  t-nusis  them  to  'li.'xappear 
altogether.  The  mual  power  of  the  eyi'  is  in  many  casci'  abolished,  luiii  ttist,  as 
the  ophthaliuuKCupe  »hows,  by  neunlis  of  the  optic  nerve;  a  cuasjitcuou»  feature 
that  is  bruLight  to  light  at  the  stuae  tiino  Ixiinj;  Lhi'  enunnuuK  dilntatjon  of  tbe 
retinal  r«Hel8.  At  timeB  th«re  are  riolent  pain  in  the  orbit  and  tmp«urnteut  of  tbe 
hearing. 

It  bas  b<-en  pmvoil  by  li  nuiitlK-riif  aiitoiwie»  that  the  niont  freqaent  caiMeof 
this  complex  of  symptoms  is  an  «rtfrrio-venous  aneprism  msultintr  from  rupiare  of 
the  cArolid  into  tho  cavernous  »nu«.  Through  the  npnt  where  thi«  riiptiir«  ha« 
taken  place  the  blixtd  of  the  eamiid  it»  dischurgcd  under  a  high  preesur>>  intr.  Um 
caremou»  nniis  and  the  reins  of  Llie  orbil.  wliich  empty  into  it.  so  that  t-hesc  rein» 
arc  very  greatly  diklud  and  urc  si  puUaling.  The  rupture  of  the  cnrotid  is  ni(Mt 
frotjtieiitly  OAnücd  liy  Iniiiniatisin,  and  ]JHrticulariy  by  wrere  injuries  t>f  the  »Lull 
with  fractare  of  the  ba«c:  rarely  a  sf>ontaneoui  rupture  uocun  as  a  resull  of  de- 
generation of  ihf  vesMd  wall. 

In  rare  raws  the  «.noiirism  siilisides  «ponlancKjui'ly  ;  otherwise  it  persists,  and 
may  produce  death  wiih  cerebral  symptoms  or  by  ha<morrhagv  from  Uio  dilated 
venel^  The  treutmvnt  in  »clf-uvidrnt,  from  Lhp  fact  that  the  Btinp1om<i  diMppear 
at  soon  as  the  cAfotid  is  comprftsa«!  upon  the  affected  side.  Ilencp  we  try  flr«t  tb« 
employment  of  compression  by  digital  fir  i^l^l^unJ^ntal  prcwurc  u|fon  the  rarmid 
eyery  day  for  ax  long  a  time  as  can  he  br»me.  If  this  jirocedure,  after  bcfnf:  con- 
tinae<l  fnr  some  tiino,  is  untnifcc-viftil,  there  Is  nothing  left  bul  to  tie  tile  carotii) — 
an  ojMiration  by  which  mo«t  c&aes  arc  cured. 

There  aru  ciksc»  of  intermiUmt  ixophthaimim,  vi\mh  ap[iearonly  at  intcrraU, 
and  in  fact  mainly  wlicn  the  hea^l  \s  deprci^t^cd,  while  in  the  erect  |>osition  i<>mr 
enophl tialmuA  may  be  present.  As  in  such  cai^es  theexujihthnlinuH  incnsaaes  when 
pressure  is  raadr  upon  the  juguLar  vein,  and  as  soniDtimes  dilated  reins  are  rbll 
even  u|>on  external  examination,  it  is  assumed  that  the  exophthalmus  is  caused 
varicose  vein»  in  the  ort>it.  which,  however,  in  i-uiitradistinctioa  to  what  uceun  ia 
pulmtingexophthtdmii-H,  are  not  in  communication  with  a»  artery. 
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B«siJea  tli«  lumoni  enumerated  above  ihere  luve  ftl»o  Ijccn  »bwnred  in  ÜW 
orbit,  u  ran:  ucciirrei)cu!>,  tliu  folluwiiiK:  Angioma  li)>uinAUHU'fi,  lympluin)^i>ina, 
neuntmti  aimplps,  ncumma  plnifortne,  leucirmic  tumont,  Iympbomat4i  tiid  lyoipbo 
iwKOEnaUi( simultaneously  in  both  orbits',,  ohloromala,t;yl)ndruiniita.eiiilotbt!lioiuata, 
pHBn]nictniiita,ani)  asteumaUi.  Tlic  vttmmata  sl&K  (rom  thv  bony  vail  uf  thnorbil, 
•ml  Tno«t  fro«]ucntly  from  Iho  frontAl  htmv.  They  inay,  hciw«v<>r,  ilsn  develop  iit 
one  of  tbe  cavities  adjoining  Ihe  orbit,  partit^uiarly  in  the  fruntnl  iiiniD'.aixl  \kmv- 
tnt«  into  the  orbit  tiscit  aftorwanl  through  ulct-niLinu  of  Ihr  urbiut  wiill.  Thoy 
or«  luiiolly  nesiile,  h^^ing  attochfd  to  the  bono  by  a  brfiarl  boM.  In  rare  instnncus 
they  are  pedioalated,  in  whiuh  case  it  occasionally  hup^n-n»  ihul  ihcy  timlcrgo  ne- 
crosis spontaneously  aiid  art:  thtrn  vliininiU/Kl.  Most  osteomaüt  an>  n«  hard  a« 
▼ory.HO  that  chiat^l  and  saw  t^an  make  scarcclyany  imprvMlon  upO'U  tbetu  ((.'XOAtositi 
obiiniea):  but  ttiere  are  also  ont^niraata  having  fi  spongy  or  jwrtly  rartilafnuoas 
Htructure.  They  grow  very  slowly,  and  allor  a  timr  di^loiK'  the  <>y«bNll  from  the 
orbit  and  destroy  the  sight  by  ruinprcjeion  of  Th*  optk-  ni-rve.  For  this  reason 
they  oall  for  remnval  by  opcratiun,  whioh  on  amioniit  ut  tlw  ^n<al  hanlncta  nf  tlit 
growth  is  often  vt^ry  difflcuh..  and.  moreover,  is  not  devoid  of  danger,  fince  in  it* 
performanM  the  cranial  cavity  may  ht  opened.  Hence  we  ofli-a  slwtnin  from  uk- 
ing  tbo  growth  out  racltoally,  and  wliFfy  oiirMrlvi«  with  removing  j^nly  »o  much  of 
it  as  projects  into  th«  ortiil.  When  the  r-ye  has  been  pushed  out  of  tlw  orbit  by  a 
larg«  ostaonaa  and  has  been  already  rendereil  blind,  it  iit  )u)nietiiiM>s  l>olt«r  to  rclicTe 
the  patient  of  his  troubles  by  enucleating  thx?  eye  whivh  has  biy<ome  useless,  rather 
than  U>  «ipoav  bim  lo  the  dan^n  of  ao  extirpation  of  th«  growth. 

D11.ATATIOV  or  TDK  Cavities  aujoikixii  tuk  Orbit. — This  discjise  commonly 
affect«  the  frontal  sinus  or  the  maiillary  uiitrum.  Diseases  of  the  other  occeaorr 
CATitiu  of  the  n06e.  namely.  Die  I'lhinoidal  nml  Ihc  dphonoidal  siniiüt'i<.  are  mivr, 
and,  bMidca.  ire  difficult  to  diagnwticate  in  the  living.  The  inflaiumalion  of  these 
cavitif«  originates  in  most  canüH  from  a  simple,  nciile,  or  chronic  inflammalion 
which  affeot«  the  nasal  iniii»iiiN  ninmbraite,  nnd  wliii^h  ix  Irannniitlcd  Ut  iho  iniicou» 
mambiEiiP  of  ttie  accessory  cavities.  Kiiribennorc,  acui«  infccttouf  dt.<VHea.  and 
also  syphilis  and  tiilien>iilo(«is,  may  give  rist>  to  it.  [>iac«sc  uf  the  maiillary  antrum 
originales  most  frequently  from  dfscaiwd  lecth. 

Th«  inflammation  of  the  muonn»  membrane  of  one  of  these  cavities  prodnoM 
as  JLi  immediate  result  im-reased  seoreticin  itnd  honce  necuiniilntion  of  li()uid  in  the 
latlPF  (empyt'Tnat,  Thio  rondilinn  i»  rliognostii'jitetl  fmiii  ttie  tonlinnoiL-i  dull  [lain 
that  the  patient  complains  of.  fr«m  Ihe  tendemei«  upon  pcn-ussiim  of  ilip  anterior 
wall  of  the  affected  cavity,  or  fn>m  the  slight  swelling  o(  the  i«»fl  parte  over  it.  Of 
particular  imporlaniv  is  the  rpsnlt  of  rhiniwciopic  eiaminalion,  which  reveals  first 
an  oozing  nf  pus  from  tlie  ostium  of  the  cavity,  either  occurring  spontaneously  or 
produced  by  iirtnxluciiig  n  sound  into  the  cavity  and  syringing  it  out:  se<c<>iid. 
■welling  of  thF>  niUiCitiis  mnnihmnn  or  Uie  pre*eti(-e  of  polypi  in  tbe  vicinity  of  tho 
oatiun).  We  may  alwi,  to  aid  us  in  making  the  diMgnn»iis,rinpl(iY  transilluminalion 
ol  tbft  cavity,  eff^le^l  by  means  of  a  small  incandescent  lißbL  Tbc  orifice  that 
oonneota  the  cavity  with  the  naaal  fona  may  be  covered  over  ciLhvr  by  the  swelling 
of  the  mucous  membrane  nr  by  (>o)ypt  or  other  tumors.  Then  dilatation  of  tite 
carity  mU  in,  due  to  the  accumulation  of  secretion,  which  in  the  beginning  is 
punilenl.  but  later  often  be^'omo«  mucous  or  watA-ry  tdm|>sy).  The  dilntjiliou  of 
thp  cavities  is  made  manifest,  evf  n  upon  external  inspfwtion,  hy  Ihe  bulging  out  of 
their  «alls,  which  is  visible  on  the  torphead  in  enlargement  of  the  frnnial  rinna, 
and  u|Niii  the  ctrak  In  enlargement  of  Uie  maxillary  antrum.  Morruvor,  the  wall 
of  these  nivitiee  that  \g  directed  toward  the  orbit  ih  bulged  outward,  no  tliat  c\< 
ophthalmuB  takea  place  with  a  coincident  lateral  displacemenl  of  the  eyeball  toward 
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the  side  opposite  to  that  of  the  ectasis.  In  distention  of  the  etbmoid  cells  we  grt 
A  protrusion  of  the  inner  orbital  wall,  where  we  can  feel  throogh  the  soft  p«rts  the 
thio  lamioa  papyraoea  crepitating  beneath  the  Qnger.  Disteotion  of  the  sphenoidal 
cells  may  give  early  warning  of  its  presence  by  an  affectioo  (inflammatiMi  or 
atrophy)  of  the  optic  nerre,  since  the  optic  foramen  is  separated  from  tbcsphenoidAl 
sinus  by  only  a  thin  lamella  of  bone. 

When  the  distention  of  the  diseased  cavity  has  reached  a  pretty  high  point,  iti 
bony  wait  may  be  eroded  in  places,  and  thus  perforation  and  dischai^ge  eztemallf 
may  occur.    It  this  takes  place  into  the  orbit,  an  orbital  phlegmoD  msj  be  set  up. 

The  treatment,  so  long  as  the  comminunication  between  the  oarities  and  the 
nose  is  open,  is  performed  through  the  nose  (the  maxillary  antrum  is  also  often 
entered  Mid  treated  by  way  of  a  dental  alveolus).  When  the  oaTity  becomes  dis- 
tended as  a  result  of  closure  of  its  orifice,  it  must  be  opened  and  precaution  taken 
for  the  permanent  discharge  of  the  secretion,  or  the  cavity  must  be  extirpated. 

Distention  of  the  accessory  cavities  may  also  be  caused  by  Dew  growths,  such 
as  polypi,  osteomata,  or  malignant  neoplasms. 


PART  TIT. 

ANOMALIES   OF    REFRACTION  AND 
ACCOMMODATION. 


The  eye  is  constructed  upon  th^  prineiplc  of  a  »tnera  obecnra. 
This  conaista  of  a  box  blackeni^d  on  tlio  insitle,  the  anterior  wall  at 
which  is  rormod  by  a  strong  convex  lens,  which  throws  upon  the  pos- 
terior wall  an  inrerted  image  of  the  objects  that  may  ciianco  to  be  in 
front  of  the  camenk.  In  the  liunia»  eye  we  find  instead  of  the  convex 
lens  qnite  a  number  of  refracting  surfaces  constituted  by  the  surfaces 
boanding  the  refracting  media  of  the  eye,  namely,  the  cornea,  aqueous 
humor,  lens,  and  vitreotis ;  and  in  )>1ace  of  the  posterior  wall  is  found  the 
retina,  which  not  only  receives  the  image,  but  also  at  the  same  time 
perceives  it.  Hence  a  diminution  of  vieuiil  power  may  be  produced  by 
two  different  canses  :  either  the  dioptric  apparatua  of  the  eye  is  defec- 
tive, so  that  a  sharp  image  is  not  thrown  apon  the  retina,  or  tt  is  the 
retina  that  is  at  fault  in  that  it  is  not  sensitive  enough. 

In  order  to  throw  a  sharp  image  upon  the  retina  the  dioptric  appa- 
ratus of  the  eye  must  fnlöll  two  conditions.  In  the  first  plaee,  the  re- 
fracting me<iia  mnst  be  perfectly  transparent.  Hence  opacities  of  the 
cornea,  lens,  etc.,  make  distinct  vision  impoMiblc.  Tho  second  condi- 
tion is,  that  the  refractive  power  of  the  media  should  tie  such  that  Ihev 
project  an  image  of  external  object«  which  is  both  perfectly  distinct 
and  also  lies  procleoly  upon  the  retina.  The  variations  from  this  rule 
we  designate  as  errors  of  optical  adjustment  or  tm  errors  of  refraction 
and  accommodation.  The  theory  of  these  errors,  as  we  sec  it  presented 
to  DS  to-day,  forming  a  harmonious,  well-compacled  whole,  is  chiefly 
I)onders*s  work.  It  is  the  exactest  portion  of  ophthalmology,  and,  in 
fact,  of  all  medicine,  for  it  is  based  directly  upon  the  application  of 
physicjil  and  mathematical  laws  to  the  eye.  These  laws,  therefore,  as 
far  08  they  will  rutjuirc  considc ration  here,  must  be  supjtosed  to  be 
known  in  advance. 
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CHAPTKR   I. 
THE  THEOHY  OF  OLASSES. 

135.  Tiiij  nfractive  power  uf  a  lens  is  detcnnincd  by  tho  poaiiion 
of  its  principal  focua.  I'lidcr  the  latter  namo  tadonotfHJ  tbut  point  >! 
whi(^fi  r»y>3  an.«  unitüd  whirh  coiiiu  fruiii  an  inliuite  distuuco,  uud  tirucc 
aro  parallel  when  they  strike  the  leus. 

In  convBJ-  leiijsen  whicU  render  parallel  ruva  convergent»  tho  piiuci- 
])nl  f'X'us  {F,  Fig.  202)  lißs  on  the  opposite  gide  to  that  upon  which  the 
rays  full.  liure  all  the  pamllel  raya  are  collected  (hi'nce  '^coJIecting** 
leiia).  If  the  luminous  object  is  a  point,  the  rayn  ahw)  arc  uniu>d  ioto 
a  single  point,  but  if  tho  ubjeol  that  emits  tlie  rays  has  au  cxt«asion 
iu  space,  they  are  uuitod  into  a  diminished,  iuxerted  imuge  of  tho  ob- 
ject. This  image  is  real — i.  e.,  formed  by  an  actual  union  of  the  mys 
at  thiä  .tpot.  Jtt»t  uA  ruyH  fulling  upon  the  lens  iu  a  iwrallcl  direction 
ultimately  reiu^li  the  principal  fucua,  /',  so  tUso  rays  which  go  in   the 
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opposite  direction,  from  F,  and  impinge  upon  the  lens,  will  emerge 
from  the  latt«r  In  a  parallel  direction. 

Concave  IpiiJ^es  so  rofract  the  rays  which  impinge  upon  tliem  in  a 
parallel  direction  that  the  latter  become  divergent  when  they  emerge; 
honce  the  name  '' dispHraing"  lenses  (Fig.  203).  These  ray«  nevm* 
come  together,  but,  on  the  contrary,  diverge  farther  and  farther  fn>m 
eaob  other,  llenc«  an  actual  (n-ol)  foeim — i.e.,  jioint  of  union  of  the 
rays — does  not  exist  in  this  case.  But  if  an  observer  is  stationed  be- 
hind the  lens — e.  g.,  at  a — and  receives  the  diverging  ray«  upon  hi« 
eye,  he  gets  the  same  impri'ssion  a«  if  these  rays  came  from  a  point 
situated  upon  the  other  siiie  of  the  lens,  a  point  located  at  /',  where 
the  rays  would  moot  if  prolonge<l  backward.  The  obaerrer  aooard- 
inj^ly  believes  that  he  does  see  at  this  point  the  imago  of  the  obje<ct, 
which  omito  parallel  rays,  although  there  is  no  image  in  reality  present 
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ät  thU  spot,  uni],  in  fact,  there  is  uo  imagu  formed  at  aay  8pot  what- 
ever.   'I'his  apparent  ima^e  is  called  virtual  (formed  at  the  virtual 
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iocus),  and  lies  upon  the  same  side  as  that  frooi  which  the  my»  come 
to  Üie  lens.  Ilure,  precieelj  u  in  the  case  of  convex  lonaoa,  the  law 
hold»  good  that  thu  path  of  the  rars  is  the  same  when  the  direction  is 
reverded.  If  rays  impinge  npon  the  Ißiia  from  ite  [MwLerior  aa]HHa  (n) 
with  a  convergence  sach  that  they  are  dirocU'd  toward  F,  tlicj  will  he 
parallel  upon  tlieir  emergence  from  the  lens  at  iu  anterior  aä))ect. 

The  distanc«  between  th»  principal  focus.  F,  and  the  optical  center 
A,  is  called  the  principal  focal  dintance.  In  convex  Icubcs  this  lies  upon 
the  opposite  side  to  that  upon  which  the  rays  impinge :  it  is  known  as 
positive  focal  dinrtance,  and  convex  lenscti  are  hen(!«>  given  the  cign  -(-. 
The  converse  is  true  of  concave  lenneR,  who«e  negative  focal  distance  is 
denoted  hy  the  sign  — .  The  refraction  of  rays  by  a  lens  is  greater^ 
ceteris  iMiribiiH,  the  more  curved  its  surface  is — that  is,  the  aborter  ita 
radiu8  uf  curvature. 

The  numeration  of  lenses,  the  object  of  which  is  to  »how  their 
refractive  power,  is  baiteil  upon  their  principal  focal  distance,  for,  the 
more  stmngly  the  ray»  are  refnu^ted,  the  closer  (heir  point  of  union 
comes  to  the  Iciut.  and  the  shorter,  therefore,  is  their  principal  focal 
distance.  The  latter  accordingly  h  in  inverse  proportion  to  the  refract- 
ing power  of  Ihf  lens,  and  can  hence  be  utilized  as  a  measure  for  it.  A 
principal  focal  distance  of  I  metre  is  assumed  as  unity,  and  the  lens 
which  has  this  principal  focal  distance  is  called  a  metre  lens,  and  its 
refractive  power  a  dioptry(D).  If  2  metre  lenses  are  placed  ini4}posi- 
tion,  twice  the  refnictivc  power  is  obtained,  namely,  '2  dioptrics  (2  D). 
The  principal  focal  distance  is  now  one  half  that  of  the  former  lens— 
i.  e.,i  metre  —  50 oentimetr^s.  Instead  of  placing  a  metre  tenses  in  ap- 
position, we  may  grind  a  lens  whoee  curvature  is  twice  as  great  (or 
whose  radius  of  curvature  is  half  as  large)  as  that  of  the  single  metre 
lens.  Wo  thus  get  a  lens  of  a  '•{-dioptrv  refracting  power  and  a  princi- 
pal focal  distance  of  50 centimetres.    In  analogous  fashion  a  tonsof  4  D 
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vould  hare  one  fourth  the  focal  distance  of  the  metre  lens — i.  e..  10& 
cm.  -i-  4  =  25  cm.  A  lens  of  4  />  refractive  power  haa,  on  tlio  other 
baud,  a  focal  distance  of  lOOrm.  '^  ^  =  äOO  cm.  The  focal  distance  of 
a  lens  of  n  />  is  thus  100  cm.  -h  n.  The  trial  cases  ordinartij  emploj-ed 
for  examiDing  the  ejre  contain  lenses  from  0.35  ft  up  to  30  O. 

136.  The  lenses  so  far  conHidered  buve  been  biconvex  and  bicoa- 
cave.  For  weak  glasses  plano-convex  (Fig.  204  A)  and  plano-coDcaTe 
(Fig.  '^U4  U)  lenses  are  ulsu  eniployeii,  the  refracting  power  of  which 
is  one  half  of  tlmt  which  the  doubly  curved  ieuses  jwsaese,  the  curvature 


Via.  UM.— A,  pUtKvccmvex   kms;   B,  pUnax-oivctive  IvDa  :  ('.   pmiUvr  m*nblcaa:    D.  IMC«tln> 
hm-dwcus:  I-  i-ourt'x  cj>iiodrlcml  Ipiis;  V.  c-omsve  cjUocIticKl  lauk 


of  the  surface  being  the  same.  Tlicre  are  also  lenaes  one  surface  of 
which  is  convex,  the  other  concave.  If  the  radius  of  curvature  of  the 
two  surfaces  is  the  same,  so  that  Uiey  nre  jtAnillol  with  each  other,  the 
glass  acts  like  a  plane  glass.  This  is  the  case  in  the  coqnüle  or  curved 
protective  glasses.  Such  lenses  have  refrai^ting  power  onlj  when  the 
curvature  of  one  surface  surpasses  thwt  of  the  other  (meniscus).  If  the 
convex  bulges  more  thiin  the  concave  surface,  the  lens  acts  as  a  convex 
lens  (positive  menirtcus.  Fig.  204  (.').  If,  on  the  rontrarv,  the  concave 
is  more  strongly  curved  than  the  convex  side,  the  combination  acts  as  a 
concave  lens  (negative  meniscus.  Fig.  ^04  D).  Menisci  have  the  ad- 
vantage over  ordinary  lenses  that  wo  see  as  distinetly  when  looking 
through  the  murginal  porLtnn  of  the  glosses  as  when  looking  through 
their  center,  while  onlinary  lenses  give  distorted  images  when  we  look 
throngh  their  marginal  portion.  Hence,  menisci  are  also  culled  peri- 
scopic  ♦  gla«sc8.  They  are,  however,  only  suited  for  weak  glasses,  since 
the  higher  numlwrs  of  menisci  are  too  heavv. 

Besides  the  lenses  just  given,  which  are  called  collectively  gpherical 
lenses,  there  are  also  cylindrical  lenses.  If  wo  image  a  segment  ciii 
out  of  a  cylinder  (Fig.  205^,  this  segment  forms  a  convi>i  cylindrical 
lens  (Fig.  304  K).  This  has  the  property  of  allowing  rays  which  im- 
pinge along  its  axis,  a  a  (Fig.  205),  to  puss  without  deflecting  them. 


*  From  mfAt  sboul,  nnd  #«om«k,  to  see. 
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Raytt  vhich  impinge  perpenilicutarW  to  the  axis,  »long  a  line  corre- 
sponding to  if  Ö  iif  undergo  the  maximum  refraction — i.  e.,  that  cor- 
rcapooding  to  tbe  curvature  of  the  cylindrical  calotte.  Ilays  whicli 
jHies  through  tbe  lens  in  meridians  lying  hetween  the  two  main  direi-- 
tions  nndergo  a  deflection  which  hua  u  vahio  Minutwhere  between  zen* 
and  tho  maximum,  varying  ucüording  to  the  angle  that  the  meridian  in 
which  the  rayit  inijiinge  upon  the  lens  forrn»  with  the  axis.  The  same 
thing  ia  true  of  concave  eylindrind  Icnst'K  (Fig.  204  F),  which  may  h« 
regarded  as  representing  the  mold  of  the  positive  cylinder. 

Since  cylindrical  lenses  refract  uuofjually  tlie  rays  impinging  upon 
them  iu  different  moridians»  they  are  calciiiiat«d  to  compeneate  for  a 
difference  in  rcfraugibilitycxiatiugin  thedifferent  meridiansof  thceye; 
they  «erve,  accordingly,  to  correct  regular  astigindtism. 

PrigmH  aro  employed  f<»r  glasses  either  alone  or  combined  with 
lenses.  Tho  number  engraved  upon  prisma  indicate  their  refracting 
angle;  the  deflection  which  the  rays  undergo  amounta  in  tho  ease  of 
weak  prisms  Co  one  half  thiit  angle.  Prisms  fltul  their  cliief  ajipHcation 
in  diHturbaaces  of  equilibrium  of  the  ocular  muscles. 

Protective  glasaes  for  shielding  the  eyes  agiunst  light  are  made  of 
various  shades  of  blue  or  gray  glass  (London  'smoke).  Tlio  ooquille- 
shaped,  curved  glasses  are  the  best,  since  they  also  moderate  a  ptirt  of 
the  light  that  comes  in  from  the  side.  Workmen's  glasses  for  shielding 
the  eye  ftgsinst  foreign  bodies  consist  of 
glasa,  or,  when  tho  intention  is  to  make 
them  unbreakable,  of  mica  or  of  fine 
wire  gauze. 

Stenopaif,  *  ajiectachs  ooudist  of  a 
blackened  disk  of  nietul,  in  which  is 
placed  a  round  hole  or  a  narrow  slit. 
Thev  are  aomctimes  employed  with  lul- 
vantage  iu  cases  of  corneal  opacitit'H. 
They  are  adapted  for  those  cases  In 
which  a  part  of  tho  pupillary  areu  uf 
the  cornea  is  clear,  while  another  part 
is  OLH;itpied  by  a  Acniitransparent  spot 
of  cloudines«,  whli^h  cause  diaturbanc»* 
of  vision  through  dlfTusiou  of  light.  If 
the  disk  Is  held  before  the  eye  in  such 
a  way  that  the  aperture  lies  in  front  of 
the  transparent  portion  of  the  cornea, 
the  latter  atone  Is  uned  for  seeing,  and  the  opacity  which  causes  the 
disturbance  is  entirely  excluded.  Since  a  man  has  only  a  very  small 
field  of  vision  in  looking  through  such  an  aperture,  and  since,  mon-- 


I.CMII  iii>H»iPKiuui  AB  1  Kmohsjtt  or 
A  CruifDmi. 


■  From  «TtW>,  nurow,  and  hwfh  poep-hols. 
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over,  he  can  not  move  Lis  eye  about  behind  it,  stonopaeic  specteclfB  m 
not  Huilod  for  going  about,  but  they  often  enable  the  putiont  (who Ott 
best  manage  them  by  holding  thorn  in  his  hand)  to  read  id  cases  w\äA 

it  would  be  impossible  tv  du  so  in  any  other  way. 


Old  Sr«Tiat  of  KintBestyo  LerfiiK^.— Up  to  a  fev  jrars  a^o  Ibrsm  mm 
Dot  nuniberod  aeoording  tn  the  rn<>tric  »yftUün,  but  according  to  the  iiKh  4jv 
tern,  and  even  at  prv:wiit  inuat  ojiticiunx  äoll  Ivri-Hu  of  this  sort.  The  unit  »liirfc 
formitd  th«  basis  of  the  old  ^yatcm  of  numbering  w&s  a  lens  of  1  im-h  fiJt-Aldu- 
Itvnw.  A  Ion»  <jf  10  iinilias  tocA\  distAime  lias  nnlyn  ti-nth  part  of  the  rrfnflirp 
powtr  of  the  l-incli  letia,  and  horicu  is  rluiiou-«!  br  thL<  flguro  ^  ;  for  the  ho» 
ivatoa  a  leu«  of  30  inches  focal  dtfitaDcii  is  called  a  ^  loru,  and  so  on.  Tbs  tr- 
fracliv«  [Hiwor  of  the  ßljut»  id  thus  expressed  b}*  a  fnctioD  whnvv  denominuar 
U  Ihc  principnl  foi-nl  dislutioi!,  in  uucordiuica  with  the  Ikw  that  tbe  refracUTc 
powi^r  ia  th«  reciprocal  of  the  focal  distanoc.  V]v»\  tbe  lenae»  thuinnelrM  vt 
cng;ravoil  not  iha  tmctions  but  Ihcir  dunniuiiiatan — i.  u.,  tbe  focal  diirtanfrv 
The  numbera  cunlained  in  the  old  cnavs  of  gla-Mes  run  tmlinarily  f  rum  the  w«kal 
gl«»s.  No.  80,  up  tt>  No.  9  or  1^.  To  «peak  precJaelf,  these  uuiiiber»  do  nul  give  tlw 
fooal  distanvus  of  Ih«  k1iu>«bs.  but  ttiptr  radii  of  vurvalurv.  The  optirriuti  «km  nol 
l^iTid  IcriHCS  of  ■  n^rt&in  rcfmrtiTe  fMiwti^r,  hut  leiiM;s  of  act-rtajn  curratim— oor- 
n^cpuiiding  to  Ihe  ciirraturo  of  hts  grindin];  tool — and  iiiarks  the  radiu»  of  curvaiQR 
lipon  llic  rIbss  ue  iL«  number.  And.  in  fnut,  if  the  index  of  rcfnuition  of  the  glv9 
i>  1.5,  the  nkdiiid  of  cunuture  of  a  liicoiivt>x  nr  binincavo  Icni«  ia  equal  la  its  foc^ 
distance.  Hut  a^  the  glass  nwd  for  l«nscj  almost  nltraj^a  lias  a  hij^her  indes  of 
rffmctinn  than  this,  Chn  fo<.-ul  dislanoi-  of  a  Il-iih  is  ordinaril)'  »»infiwhat  loM  »fc*» 
thn  nurntifr  I'ligiavt!«!  U]uin  the  tUftan.  In  prartic«  thin  small  diff«rt?ace  can  b* 
nRgli^t«il.  H»il  it  therefore  waa  an  im[)ortunt  advauiag«  whirh  the  old  systain  of 
numbering  gliiNit's  had  lo  oITrr,  lliiit  from  the  numbiT  of  thi>  gloss  oni*  kne*  at 
^nc«  itff  f<^a1  distance,  luid  did  not  have  to  calculate  it,  ait  with  th«  metric  »ritem. 
To  cümpeiirttte  for  thin,  tbe  old  system  of  numbering  bad  so  many  dlsaxlvantaa« 
tliiit  it  «AH  seen  to  be  nci'ossary  to  give  it  up.  The  rofrartive  power  of  tlia  lew 
was  exproMnl  by  fractions,  which  made  the  work  of  calculating  the  value  of  IcRMa 
rather  complicated.  The  very  unit  of  the  «yslcin — natncly.  the  iiicb^variod  ia 
magnitude  in  the  ctitlerE^nt  uountrioH.  so  that  b  No.  10  glawi  bonght  in  Paris  had  a 
diflerenc  focal  diflance  from  that  of  one  of  the  sam«  number  whit^h  had  b«en  mftle 
in  Iioiidon  or  in  Vienna.  In  fact,  the  inch  is  everywh«ro  destined  to  drup  iata 
oblivion.  K»  when  Nagvl,  in  IHHQ.  first  propoaei)  thrt  mrtrf  lens  ae  the  unit  tif  a 
new  system  of  nuini^nition,  his  idea  soon  found  acceptance,  and  finally  al» 
passed  into  practical  use,  after  an  intemulional  ixininiisaion  appoint««!  for  thi»  puT- 
pow,  upon  the  matiun  of  Honuyer,  had  declared  itself  in  favor  of  tbe  metrio  systoB 
of  detfigoating  glastte». 

The  conttrsion  of  tho  numbers  of  one  system  into  those  of  the  other  i«  T«n 
simple.  The  mmrc  mensuns  from  Ü7  to  HO  inchßs,  aooonllng  to  the  length  of 
inch  in  difTeront  countries.  If  we  are  not  coucented  in  making  a  precise  i 
wc  may,  in  ordt^r  lo  be  able  to  vnrry  tho  calmilalion  in  our  heads,  regard 
metre  as  about  40  iiii^hea  (the  more  <hi  as  the  »Id  No.  40,  owing  to  the  wmewliat  hi^ 
refrnctLvity  of  the  gloss — «eo  supra — had  generally  a  foca]  diataaoe  of  SDoiewhal 
iesa  llian  40  iiicbee).  A  ghu»  of  -lO  iiichiM  fixal  diKlnnoii  (^  glam)  is  tberrfon 
about  a  dinptry.  A  No.  10  gln«^  <iV)— i>  o-.  of  10  inch««  focal  distance — baa  mh 
fourth  tliu  focal  distance  of  a  No.  40  gla^s,  and  is  therefor«  four  tiiuos  aa  otrang  as 
the  Utter;  it  is  accordingly  4  dioptrics.  Ilcrme,  we  get  at  the  value  of  th»  old 
number  in  dioptries  if  we  divide  40  by  tbe  old  number.    Tb«  couver«iua  of  the 
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new  numherx  into  th«  nid  is  «lone  in  a  similar  vinj :  e.  ^.,  a  £ia»t  of  S  /)  hu  one 
Brth  the  focftl  cliatance  nf  1  I).  The  lalU-r  is  iihoiit  40  inchM;  a  gla»  of  5  i). 
therofoTF.  hna  a  (ooml  distanco  <>(  ^f)-t-  Tt  =  ii  inohra.  Heuce.  the  okl  number  a 
iiiiivurteJ  into  ih*  new,  or  tlio  new  intn  tli«  olil.  hv  diviiting  40  hr  ih«  giviMi  iiuin- 
U-r.  wheD  tb»i  number  in  the  tAher  «yst^m  is  thoii  at  once  obtained. 

The  problem  very  often  confront»  the  phyiticiaii  of  (]vU>rniining  the  ^tmngth 
of  •  glM»  which  the  patient  iH-ings  ainng  with  him.  \1,  im  t»  grnernUj  the  »ne, 
I»;  great  pr«oi»kin  t«  rei^uired,  we  may  employ  the  following  methotlk  tutdrUimm- 
I  rtjr  'A<  strength  of  a  tens :  • 

1,  Dtrert  meMiiretiirnt  of  th«  fcKal  Hintanr«.  We  atation  outw1v«s  with  th« 
g]a«8— «uppoAing  it  to  be  a  f>troD^  conrcx  gloss — clove  to  llie  wall  of  a  n>oui  whith 
if)  siltiat«]  oppuBJLe  tUe  window,  and  throw  willi  tlio  }{lass  an  imn^  nf  tht-  window 
upon  the  «all.  Then  wo  measure  that  diatance  of  the  g\ms»  from  tbc  wall  at 
which  the  Image  is  the  aharpeaC.  This  disuuce  gives  (lie  priiicipal  focal  dislanos 
of  the  glass  dir&olly.  Suppose,  fur  instance,  the  distanre  In  t>e  211  ceneiniRtnw; 
ttteitiho  number  of  the  g\ia»  would  be  100  +  30  =  5  A  In  doing  this  the  not 
(|uile  pn>|>er  osfiutnplion  is  made  that  tlie  window  is  at  an  infinite  diftam-e  from 
the  glofv,  since  the  principal  focus  in  the  point  of  union  of  rays  thai  are  fwrnllel — 
i.e.,  com«  frum  an  iuflttlie  ilistance — when  tiiey  imping  from  the  letui.  But  Ihi» 
error  ii  negligible  wbr^u  Ibv  wtndow  U  distant  not  leas  than  8  nietrw  from  the 
wall.  At  !<maller  dibtanoos  Ulis  procedure,  howerer,  I«  not  applicable.  Mori>ovi>r. 
it  e«n  uot  be  used  for  weak  convex  gla.we*.  which  do  not  afford  a  MilUeii-nlly  dis- 
tinirt  image ;  nor  fur  ccmuavo  glanaca,  which  do  not  prudu»-  a  real  image  at  all. 
For  these  two  cues  we  inuüt  odd  to  the  gla^s  to  he  tested  n  strong  convex  lens  of 
known  foeal  distance  and  determine  the  focal  distance  of  the  two  together.  Then 
from  the  nuinbrr  of  dU>|«trie8  correi(]Knidiug  Lo  the  combimMl  fucjil  dislaiiei*  must 
bo  Bubtrscted  the  number  of  dioptrles  oddc*!.  Snpposc,  fur  eiainjilc,  that  we  hare 
fuund  (bat  a  certain  glostt  emnbined  with  b  letiH  of  -f  10  /)  throw»  a  dii>iiiict  jmaga 
upon  ttte  wall  eta  ilistiuii-e  of  14  centtmetn».  A  foial  dibtaneo  of  14  centimotrea 
oorreitpond«  to  7  D.  for  lOU  +  14  =  7.  Sirco  the  auxiliary  gliitw  was  one  of  10  D, 
ttte  glass  which  b  Iwing  dcleniiined  niunt  Iw  7  —  tO  Z*  =  —  :]  If.  It  is  tberafnre 
tt  concave  gloss  having  a  refracting  {tower  of  3  l>. 

2.  If  wo  haw  a  vunn  of  glasses  at  our  dupoiutl.  we  dplt>rriiine  th«  refractive 
power  of  a  lens  moRt  spenlily  by  placing  Icnsr*  of  the  contrary  ^ign  before  it  until 
we  have  found  a  lens  which  completely  neulraliws  the  flnt  one.  Si  if  we  had 
tu  seareh  for  Iho  number  of  a  concave  lens  we  would  keep  adding  to  it  slrunger 
Mid  stronger  convex  letiaes  until  the  cnmbin<il  action  of  both  lenses  is  the  same 
«s  that  of  a  plane  gloss.  TbE»  is  the  cnxn  when  vision  through  the  combination 
is  Ibt;  same  as  with  the  naked  cyu.  A  still  more  certain  way  of  deciding  thia  quen* 
tiun  is  by  poriLllaciie  displacement.  If  wv  look  at  n  distant  ubjevi  [Jiruugli  a  coii- 
cav«  gUtse  and  then  move  the  glaas  to  and  fro  beforv  the  eye,  ihe  object  oxecut«« 
au  apparent  niuvciuenl  in  the  sonic  aunsc  that  the  glass  does;  but  it  we  look 
through  a  convex  glafls,  the  apparent  movenicnl  of  the  object  takes  place  in  the 
ooiitrary  direction.  Ilonc«,  M  long  as  one  of  th*  two  xupcrimposcd  ghune«  is  In 
excess  of  the  other  we  got  a  parallactic  displacement  in  one  direction  or  tlie  other 
— ■  dispUcement  which  disap)>cars  the  moment  we  combine  two  perfectly  equiva- 
lent glosMtfl  of  different  sign. 

The  general  practitioner  who  di>en  not  care  to  buy  a  oomplet«  trial  caw  can 
get  along  with  one  having  a  smolter  number  of  gloMtes  (10  to  13  convex  and  as 
nuny  concave),  as  by  their  combination  he  can  produce  the  other  number«. 

The  effeeJ  of  tbc  glaflees  do|)ends  not  only  u|Mm  their  refroc-tivc  power,  but 
also  upon  their  distance  from  the  eye.  üeiienUly  aiwuking,  the  effect  «f  concave 
glowea  is  weakeued  oud  of.coDvei  gl  inn  ia  strtDgtbened  the  farther  (bey  ar« 
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helil  from  Ibc  apex  ot  the  coru«i.  Thu  t>trun^r  tbr  gUas  ibe  creator  lb«  iiiftii- 
«ICC  which  iU  []ii»t«itce  rmiu  the  eye  exerts.  For  tbu  reason  the  intcrralfi  b^ 
tWfen  th«  üeparule  numbi-rs  uri?  uot  n'()uinMl  to  be  so  numerous  io  the  «aw  of  ikt 
BtrongLT  glsssu«  a»  ii>  th«  weaker  onv«,  filice  the  effect  of  the  foruier  ciun  bv  nm^ 
incrauieti  or  weakeii»!  by  slight  altcnttiona  in  it«  distance.  'I'hfs  climng«  a( 
■treiigth  from  chanj^e  of  dinancc  is  mainly  of  udrantogr  to  thoae  th»t  have  ben 
opemtetl  upon  Tor  calaracU  whw  potsw»»  uv  power  of  a(.x-uiiunMlation,  and  bettr» 
with  lliKir  strung  convex  glasne»  i'hti  never  hare  their  sight  aüjusl^il  except  fnrocw 
d«flnit«  distance.  Br  slightly  <lis|*laoing  the  gl*s«  they  so  far  bclp  inaltcrs  that 
with  the  samo  glsKs  llii-y  can  'i^c  Sdinetiines  a  little  closer  to  tbeui,  aoiovtima  a 
littk-  farther  off. 

lu  pre^ribing  glasses  atlcotlon  should  l«  paid  (o  having  the  center«  ot  tb» 
glasüßfi  «^pnrated  from  DUL-h  other  as  far  as  are  th«  pupiU  of  thä  person  wc-ariiig  tb» 
glasses,  otherwise  ho  would  Iw  luobing  thrmi^h  thp fudges  of  the  latter.  In  thiscw 
UiK  imagea  arc  les»  distinct,  and,  moreover,  tho  glassc*  rhpn  »ct  like  weak  prisma. 

It  is  rrei{ii4>ntly  the  case  tbat  a  person  nvcd&  glaiac«  both  for  distant  and  ntsr 
vision,  but  that  these  are  of  a  different  strength.  If  th«  jaae  has  to  be  directed 
■Itemalely  and  in  rapid  aucceEsiuii  at  far  and  ofar  objecta,  aa,  for  example,  in  Ibv 
cast  of  a  jiainl^T  wlin  Inrtkn  fir»!  at  the  land.-*«!-!«"  then  at  his  canvas,  the  fontlnoal 
changing  of  glasses  would  be  very  troubleMitne.  For  ^iich  caxcK  jlaiMmt  are  en- 
ployi!d  (»itupowil  of  two  bji^erCed  iunees  wfairh  Dit'ut  alnnj;  a  horizontal  plant!.  Tfaa 
upper  hnlf  in  liasi^nfii  for  rli^iAiit.  ihr  lower  fnr  lu-nr  vision,  since  in  looking  oaar 
by  the  visual  plane  is  »omewhat  depressed.  From  their  inventor.*  who  ati»  «as 
tbi'  Brst  Lu  lute  tlicm,  such  glasees  are  called  Franklin  glaAGc«.  In&t(>ad  «f  jototQC 
two  wparate  glH«»r«i  logrlhtr  we  may  ab»  ofder  the  mme  glass  ground,  ao  as  to 
have  a  different  corvatare  in  It»  upjier  half  froiii  llial  which  it  has  in  its  lowvr 
(biroeal  lensBs),  or,  uHiug  the  samfl  curvature,  wp  may  make  Lbe  two  hair««  vt  tb* 
lent  out  of  glius  of  a  different  refractive  power. 

Till!  (inly  advantage  that  gla»«e«  luwle  of  rock -cry  ><Lal.  which  are  mach  deam 
than  thorvi^  groand  from  glafR,-hHvi;  over  thti  latter  is  that  on  «ücotint  of  their  &Dpc- 
rkir  hardness  they  arc  less  eaalty  scratched — an  advantage,  buwevcr,  «rliieb  b  of 
nniitt(H)uencu  only  lit  convex  lenm.«. 
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(fi)  Refraction. 

137.  By  the  refraction  of  th%  eye  ut  tneatt  iht  »täte  of  its  refraeli%f- 
Hy  in  the  »tnle  of  r«/— i.  «.,  t«  /A*  abstncf  of  anif  aecommodativt  effort. 
Tbc  rofractiou  of  the  normal  eye  is  so  constittiteU  tlmt  parallel  rnya 
impinging  u]iod  the  cornea  are  united  so  as  to  form  a  sharp  image 
upon  the  retina.  The  retina,  therefore,  is  situated  at  the  prineipal 
focal  distance  of  the  dioptric  apparatus  of  the  eye,  and  thus  constitute« 
its  focal  plane.  Such  u  refractive  condition  is  called  etntnetropw,*  S 
(Donders). 

In  order  to  foiluv  tlie  passa^^e  of  tlie  rays  through  the  n'fru^ling 
media  of  the  eye  we  mu8t  know  precisely  the  curvature  of  tlie  refracting 
surfaces,  their  distance  from  each  other,  aud  the  index  of  refraction  of 
the  individutd  refracting  metlia.  On  the  hasis  of  those  daiu  «re  can  by 
a  complicattKl  calculation  ilnd  the  path  of  the  rays  from  one  retracting 
surface  to  ihe  other.  Tu  facilitute  thiit  calculation  fur  practical  pur- 
poses, Donders  has  devised  a  simplific«!  M'hematic  model,  the  miured 
or  jirhematic  etje  (Fig.  'i^).  This  has  an  axial  length  of  20  millime- 
tres {h  b)  and  consists  of  a  single  refnteting  substance,  which  ha«  an 
index  of  refraction  of  \.  ami  the  anterior  .■'urface  of  which  (reprvsent. 
ing  the  anterior  surface  of  the  cornea)  has  a  mdius  of  curTature  of  5 
milHitietroA.  Honco,  the  center  of  curvature  lies  5  millimetres  behind 
the  refracting  surface  and  l/i  niilliinelrea  in  front  of  the  retina,  which 
is  situated  at  a  distance  equal  to  the  priueipul  focal  distance  of  the  eye 
(20  niillimetro«).  Sine*  there  is  only  one  refracting  surface  present,  its 
center  of  curvature  coincides  with  itit  i^jdal  ]>nint  (nodal  {>oint  of  the 
eye) — i.  e.,  with  the  point  having  this  property  that  all  rays  passing 
through  it  ("principal  rays")  undergo  no  refraction. 

This  Bcheniatic  eye  varies  very  essentially  from  the  normal  human 
eye,  the  principal  focal  distance  of  which  (axial  length)  amounto  to 
aboQt24  millimetre«;  hut  calculations  in  regard  to  the  size  of  retinal 
images,  of  diffusion  circles,  etc.,  which  are  made  upon  the  basis  of  the 
schematic  eye,  give  resulta  which  approximate  very  closi'ly  to  tlioae 
found  for  the  real  eye.  Hence,  for  practical  purposes  the  schematic 
eye  am  without  hesitation  Ite  nuido  the  basis  of  ralculation. 
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The  calculation  which  the  ophthalmic  practitioner  baa  moat  frt- 
qaently  to  make  concern»  the  ahe  of  ihe  retinal  iniu|;e  of  a  fpv«n  si^ 
ject.  To  do  this  the  size  of  the  object  end  its  distance  Srt»m  the  er* 
must  be  known.     We  Und  the  retinal  ima^n  of  an  object  b_v  draviiig 
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from  the  terminal  points,  o  o,  (Fig.  306),  of  the  latter  the  principal 
raje  through  the  nodal  point,  k,  to  the  retina,  which  they  meet  In  h  and 
ft,.  Accordingly»  ft  6,  ie  the  retinal  image  of  the  object  o  o,.  The 
triangles  o  r>t  2:  and  b  h^  k  are  similar  ;  hence,  hhi  :  o  o^  =■  h  k  '.  o  k  and 

^*i  ~  ' — ok'  '^  "^  **"  "^*  *''"'  ^'^  **'®  image  (J  b^)  li^  that  of  th« 
object  (o  N,)  0,  and  the  distance  of  the  latter  (o  k)  from  the  eye  K,  tboa 


.,  _  f ;  X  l.'i  mm. 
Ä 


The  size  of  the  retinal  image  is  therefore  dirDCt\y 

proportional  to  the  size  of  the  object  and  inTerscIy  proporticmal 

tlie  distance  of  the  object  from  the  eye.     K  g.,  ft  rod  1  metro   bi^ 

placed  at  a  distance  of  15  metres  from  the  eye  would  give  a  retinal 

1,000  mm.  X  15  mm.       _  _,  .        ,  ,. 

Tins  rod,  tf 


imasc  whose  altitude  li  = 


=  1  mm. 


lä.OüO  mm. 

approiimatcd  to  one  third  of  the  dislance^i.  e.,  ö  metres — would 

,.    .  .  .  1,000  mm.  X  IS  mm. 

a  retinal  image  of  - 


=  3 


gire 
mm.,  or  three  time«  a« 


5,000  nun. 

great  as  before.  This  sort  of  calcnliition  is  often  applied  in  order  to 
discover  the  size  of  a  diseased  area  of  the  retina,  corresponding  to 
which  is  a  scotoma  in  the  visual  field,  who«]  siw  can  be  determined  by 
enamination.  The  scotoma  is  then  regarded  as  the  object  for  which 
the  size  of  the  retinal  inuigo  is  calculated. 

{b)  Visual  Acuity. 

138.  The  smaller  the  objects  that  an  eye  can  distinguish  or  the 
greater  the  distance  at  which  it  can  distinguish  an  object  of  given  sixe. 
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the  greater  is  tbe  ucititr  of  riKion  that  it  posaeBsea.  Suppose,  for  in- 
stance, that  the  eye  la  ahle  just  to  distinguish  the  object  a  b  (Fig.  207) 
ut  the  (lislanoe  d  i;.  Another,  lietter  eye  titill  (listinguislips  the  object 
when  it  is  carried  twice  ad  far  ofT,  to  the  distance  flj  k.  The  size  of 
the  retinal  imagea^,  i»  in  this  ewe  reduced  to  half  of  that  in  the 
former  (a  ß) — that  is,  the  visual  wiiity  of  the  second  eye  is  twice  as 
great  as  ttiat  of  the  ßrsU  Instcad  of  carrying  the  object  a  b  twice  as 
far  off,  we  mar  leave  it  at  the  «»me  »pot  but  make  it  half  as  small 
{a  bu).  tn  thiB  cose,  too,  the  size  nf  the  retinal  image  would  be  re- 
duced one  half.  In  either  case,  therefore,  a  retinal  image  of  the  same 
size  is  obtained,  and  that,  moreover,  because  the  angle  c  remains  the 
nunc.  This  angle  is  Bi)bt«nded  by  the  rays  which  pas»  from  the  tenni- 
nal  point«  of  the  object  through  the  nodal  point  of  the  eye  to  the 
retina.  It  is  called  the  visual  angle  (angulus  visorius),  and  i«  the  true 
meaiture  of  the  visual  acuity.  For  estimating  the  visual  acuity — i.e., 
the  least  visual  angle — there  are  from  the  above  rxaiuple  two  ways  open 
to  ue,  both  of  which  are  made  uite  of.  We  may  take  an  object  of  given 
size  and  carry  it  off  with  us  f  ruin  the  eye  until  the  farthest  point  at 
which  it  can  be  recognised  is  reached.  This,  for  instance,  i«  done  when 
we  try  to  find  at  what<Hstance  an  eye  is  able  to  connt  the  fingers  when 
extendeii.  The  sfconil  way  t^ousiata  in  conducting  the  test  at  a  con- 
stant distance,  objects  of  different  size  l>eing  presented  to  the  eye  and 
the  attempt  being  made  to  find  the  miuimum  size  which  the  objpct  can 
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have  ami  «till  be  recogniz«).     This  method  is  employed  when  we  t«8t 
tbe  visual  acuity  with  test  types. 

What  objects  are  best  adapted  for  ttnting  the  visual  acuity  f  A 
aingle  dot,  the  distance  nf  which  from  the  eye  is  altered,  is  tinsuitable 
because  the  visibility  of  a  dut  licpends  less  upon  the  visnal  angle  which 
it  subtends  than  upon  its  luminosity.  The  fixed  etar?^  radiant  as  they 
are,  are  nothing  but  mathematical  points  even  when  teen  with  the 
most  powerful  tolewropes;  they  have,  therefore,  a  visual  angle  wjual  to 
Miro,  and  yet  they  are  seen  very  clearly,  Hvery  one  can  recall  having 
aeon  a  cross  upon  the  top  at  a  chnrch  spire,  when  sparkling  in  tbe  lus- 
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ter  of  the  setting  son,  at  digtancea  at  which  the  cbarch  apire  ibKlT 
scaruoly  distiiiguisliablc.     Iloiico  wc  select  for  tlic  test  uot  uiie  butt«» 
poiutä  (or  two  parallttl  linps)  and  then  dcterrnioQ  the  greatest  dts 
from  the  eye  at  which  they  can  still  be  perceived  as  separate  obj 

From  this  can  he  readily  calciilateil  the  tninimam  tu- 
unl  angle,  which  for  a  normal  eye  atnuuuts  tu  about  1' 
(Volkmann).  On  the  baaisof  this  deteroiiiitttioh  Snel- 
len has  constructed  his  test  types.  These  ootuidt  of 
letters  of  varying  size  urraugod  in  rows.  Bach  row 
contains  letters  of  the  same  size,  and  haa  a  number 
iuw^ribed  over  it.  This  number  give«  the  distanca  in  J 
metres  at  whioti  the  sojmmte  letlt^r»  of  the  row  appear  " 
to  a  normal  eye  under  a  visual  angle  of  .V.  For  exatn- 
ple,  the  luLtcr  F  (Fig.  20H),  which  has  been  taken  from 
the  row  with  the  snjieräcrijitiun  r^,  Hiibtends  an  angle  of  Ö'  when  placed 
at  a  distance  of  12  metres.  Like  all  the  other  letters  of  tho  test  card,  it 
is  iüscribod  within  a  square,  whose  sides  are  divided  by  partition  lines 
into  5  parts  each.  If,  therefore,  the  whole  square  appears  under  aa 
angle  of  f>'  when  placed  at  12  metres,  each  parLitd  squarx»  ta  seen  under 
an  angle  of  1'.  This  is  the  minimum  visual  angle  for  the  normal  eye, 
and  since  the  partial  squares  correspond  to  the  details  of  the  loiter,  these 
iletail.s  eoimpqueiitly  will  still  ho  made  ont  hy  a  normal  eye.  Hence  Uw 
numbers  standing  over  the  letcora  give  the  distanceii  at  which  each 
entire  letter  appears  under  an  angle  of  H\  and  at  the  sanie  time  the 
distances  at  which  each  row  of  letters  can  be  made  out  if  the  visual 
acuity  is  normal.  If  the  distance  ut  which  the  letter  can  be  seen  is 
greater  or  less  than  that  indicated,  the  visual  acnity  la  greater  or  leas 
than  normal.  The  visual  acuity,  therefore,  may  be  expressed  by  tho 
ratio  between  the  distance  il,  at  which  the  letter  is  actually  rocog-nized, 
and  the  distance  />,  at  which  it  ought  to  he  recognized,  because  it 
then  subtends  an  angle  of  ö' ;   this  latter  distance  being    the   one 

inscribed  over  the  letter — 1.  e.,  .V  =  ,.  (where  S  stands  for  sight- 
denoted  also  by  V  =  visua,  or  vision).  Hence,  an  eye  that  sees  the 
letter  /*  (Fig.  208)  at  12  metres  has  S=  \\  =1.  As  a  general  thing, 
however,  we  make  the  person  under  examination  stand  always  at  lbs 
same  distance  frnni  the  cjird— namely,  ü  metres.  If  at  this  distance  he 
dititinguishes  the  lowermost  row  whii^h  has  fl  written  over  it,  lie  hsi 
i'^  f  =  1 ;  but  if,  for  instance,  he  distinguishes  only  the  iippermoet 
letters,  No.  00,  .S'  =  ^  —  ^.* 

We  determine  the  visual  acuity  hy  test  types  jdaced  at  a  distance  of 
ti  metres,  so  »s  to  t^xclude  the  accommodation,  which  if  taken  into 
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account  would  com])licate  tho  a;tamiuut)uii.  So  much  the  luoreBliotild 
the  Accommodation  be  brought  under  cotiifider&tion  when  the  vision  is 
tested  for  near  points,  wltich  is  done  with  fimall  print,  namely,  with  the 
low  miraberö  of  Jagor's  or  Snpllen'ü  test  tjpea.  In  doing  this,  we  trj 
to  determine  two  distinct  thiof^s — namely,  what  is  the  smallest-aized 
print  that  can  bo  read,  and  what  is  the  leafit  and  the  greatr«t  distance 
at  which  it  is  legible.  From  the  minimum  distance  at  which  the 
print  can  be  seen  we  estimate  the  accommodation,  while  the  maximum 
diatanoG  dependü  upon  the  refraction  and  the  visual  power  of  the  eye. 
It  is  evident  from  Vig.  Wi  that,  the  farther  au  object  in  from  the  eye, 
the  smaller  la  ita  retinal  image,  and  hence  the  greater  will  be  the  visual 
power  requisite  for  Jta  itHiognilion.  Conversely,  the  retinal  iniages 
enlarge  as  the  object  is  approximated  to  the  eyes.  Hence,  the  stnaller 
the  objects  are,  the  nearer  we  bold  them  to  the  eye.  Very  myopic 
eyes  often  have  defective  visual  acuity,  and  yet  pass  among  the  Inity  as 
being  excellent,  because  they  can  distinguish  extremely  minute  objects. 
But  the  only  reason  for  this  is  that  myopes  are  able  to  hold  objects  ex- 
tremely clui^e.  Again,  persons  with  diminished  visual  acuity  like  to 
bring  objects  up  extremely  close,  so  as  to  get  quite  large  retinal  images 
from  them,  and  in  thi»  way  make  up  for  what  the  images  lack  in  dis- 
tinctness or  the  retina  lucks  in  sen&itiveuess.  Such  persons  are  often 
wrongly  regarded  as  very  myopic. 

When  the  visual  acuity  has  become  bo  reduced  that  the  largest  let- 
ters of  Snellen's  test  curd  can  no  longer  be  recognized  at  (!  motres,  the 
patient  must  go  up  nearer  to  it,  or  we  select,  instead  of  the  letters,  ob- 
jects that  are  easier  to  distinguish — e.  g.,  the  outspread  fingers — and  try 
to  ßnd  at  what  disUinco  they  can  be  counted.  Wlicn  the  visual  ueuity 
is  still  worse,  nothing  can  be  diutinguishcd  but  the  movements  of  the 
hand  before  the  eye.  When  even  tlii«  is  no  longer  the  case,  so  that  the 
eye  simply  distinguishes  light  from  darkness,  we  say  that  qualitative 
vision  ie  lost  and  that  only  quantitative  vision — i.  e..  more  perception  of 
light  ♦ — is  present. 

KQchler.  in  I84S.  nod  Arit,  in  164-1,  were  the  Bist  to  IntrodiK«  l«tton  of  dif- 
ferent sizB  (tavasunii  in  lines)  b.i  a  ftUndarcl  for  ilcteinniQing  the  visual  aculljr. 
TcD  jcATs  later  Ji^r  published  ins  Bcalo  of  (yix-s,  which  soon  Hi-iinirod  t,fiupral  bc- 
i;cptanr!e.  ami  vhirh  even  at  the  present  tiu«  if  fniH)uenl1f  employed.  Practicallj 
che^e  are  rery  tutofiil,  sioco  tli^y  pnuiCMt  a  ^n^at  Dumbur  of  suoroasive  grades  ia  the 
lizc  of  til« letters;  tb«  objection  that  they  are  not  arraiigwl  ujionanyjiclentifl'O  prio- 
ciplß  has  been  met  rewntly  tiy  the  issue  of  n  modirivl  Ä>t  of  them.  The  test  ty[>es 
must  cxtenitiTelr  employed  are  those  nf  Snell><n.  Siifllen  has  baaed  them  upoo  the 
aniimptioQ  that  the  niinimuin  tUuaI  angle  for  n  mttnd  cyo  amiiunts  to  1',  so  that 
No.  fi  of  the  text  ijpm,  the  detail»  n[  vhioh  a|)[M>nr  under  an  atiRle  of  1'  at  4 
mMrss.  can  slill  just  be  rend  at  this  diiitaiicf.  Ilr  hau  tlierefore  as<umml  5  — f  ■* 
the  Donnul  rinual  acuity.  Dut  w«  are  uot  Ut  suj>p<jae  that  this  fs  abBolutely  the 
gTMtnt  Tiaual  acuity  that  there  ta.    Most  eye»  in  young  pertottt  »M  No.  9  at  a 
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greftl«r  disUnoc,  u  fu-  u  12  mttn-*  or  *wi  (»rth«r.9o  thst  tbejr  maj  poodbly  bat« 
&'  =  V  ^  2,  or  maro.  >S  =  f  i^  luxtordingly  to  tw  Itxikcd  ujiud  siiupl/  as  tlia  niiu- 
mum  U>  b«  requinxl  of  u  iiorutnL  cyt-:  if  Ihc  viäuiil  acuity  sinks  below  tiux  niiti- 
mutn,  tbo  eyu  is  no  lun^^r  to  be  considenHl  &s  [x-rft^ctly  m^nnaJ.  Tli«  eyes  of  ««7 
agtd  poraonji  are  an  excepLion.  as  nuch  jwtiple  even  without  any  di»eAse  often  sfaow  a 
visual  Bouity  lees  than  g.  Thu  l-aukc  of  this  lies  mainly  in  tho  )cBBe^«d  tmn^ar* 
ency  of  the  rcfractiiig  media  at  an  B(]TaQc«<I  age,  and  more  particularly  in  tiw  nrj 
dork-colored  nudiiUM  aitil  unef(iial  refravttvity  of  the  Ii>nA. 

Ill  order  thiit  pononx  wbu  have  a  vision  »V  >  |!  may  not  bare  to  {fo  bcyood  a 
dtataucv  of  6  metres.  Snellen's  cards  arc  provided  vith  still  auioller  leite  re — namMij, 
wilb  tbu  numlM^ra  from  ö  to  3.  These,  moraovfir,  ctui  be  iimhI  for  thoiw  eaaei  in 
vhich  the  phy»ician  dow  not  havv  ■  room  8  motns  in  IrnKth,  but  has  at  Us  ecu- 
mand  one  of,  say,  only  5  or  4  metres.  ForpenMni  whocati  Dot  road,  Che ra  arecuite 
vitb  Hpirm  and  vith  hooks. 

Tbe  illuTninalioD  mu»t  be  coiisideri'd  in  making  Lbo  testa  for  vi^OD.  Arttflctal 
illumination  is  the  boet  on«  for  tbe  letter  card,  because  this  can  always  be  uiaila  of 
the  same  »trongtb,  whlk  thu  illuininution  produc«!  by  daylight  varies  ac^onrdiof  ta 
the  weather  anil  the  hour  of  the  day.  On  a  dark  day  wo  ntual  niakc  our  own  TJnal 
power  th«  bad»  u^t  twttmatiffi  In  determining  the  rMalts  obtained  witb  Iho  paUr-nt. 
If  a  physician,  who  witb  good  illuniinnLion  ha»  S  —  t,  ttcvs  on  a  cloudy  dHy  only  i 
<)),  the  viffual  acuity  of  Ihc  patieiil  found  u|)om  the  aainc  day  must  also  be  iaoreaa«d 
by  one  half. 

The  visual  aomity  ma  determined  by  Snellt?»'«  rurd  is  usually  given  wjthoQt 
reducin);  the  fractions :  thus  we  vrritv  ft'  =  ift,  or  S  =  i*«,  not  S  =  I'a  ur  i.  This  b 
done  witb  the  obji^  of  showing  by  the  Cravtion  in  what  way  tbe  viauaJ  acuity 
been  obtaimil — i.  e.,  what  number  wnA  reail  and  at  what  dtstanne  this  wma  doDft.-; 

To  know  the  ahtolutc  vi»u<ü  acuity  of  an  «y'c  wc  roust  t«8t  It  In  a  conditio«' 
emmetropic  refnuttjon  and  witb  tha  accommodation  completely  relaxed.  For  iba 
latter  purpose  thi'  eye  should  be  made  to  look  a1  infinite  dist«nce,  Sinra  this  can 
not  b«  carried  out  in  practice,  we  satisfy  ourwlv««  with  haugiug  SueUan'«  card  at  a 
distanc«  of  6  nietrea  from  tho  patieut  wbom  wu  uro  psaminint:.  The  rays  impliu>- 
log  npon  the  «yc  fn>m  iJiis  dititano«  subtend  such  a  small  angle  that  fur  practical 
purpoMt)  tbey  may  be  regarded  as  pamllel—i.  «.,  as  coming  from  infinite  d(«tanc«. 
If  tliß  eye  under  oxaminaL;un  is  nnt  ennmclropio  but  has  an  error  of  refraction,  it 
must  fiwt  be  oorrePt«d  by  gifwscs  np  lo  the  point  of  ommetropia{£*>.  The  vixual 
acuity,  which  an  ametropic  eye  nhows  without  glass««  is  it«  rsfaltra  viimat  antitg, 
and  furnishes  no  moueure  whatever  of  the  general  oeefulnees  of  tbe  eye  for  viaitna. 


(c)  AceommoftalioH. 

139.  Suppose  that  wc  bold  an  open  book  at  a  dietanee  of  abont  40 
oentimetrps  from  ono  pyo  and  the  point  of  a  pencil  at  about  half  thia 
dietuiico  botwc&u  llio  book  and  tbo  uyc,  tbe  other  eye  in  the  mcautima 
being  kept  closed.  We  can  soon,  convince  ourwlvea  that  the  print  of 
the  book  and  the  ^loint  of  tbe  pencil  are  never  seen  dearly  at  the  aaine 
timtv  All  t)iat  wo  c!»ii  do  is  tu  we  oitbttr  the  print  or  the  point  dis- 
tinctly, and  it  takes  some  time  to  "  focua  "  f  rora  one  object  to  the  other, 
and  in  doing  thia  a  change  is  felt  to  take  place  in  the  eye.  Tliis  change 
is  the  accomniodution,  which  is  alternately  thrown  into  a  state  of  ten- 
lion  and  relaxation,  by  which  means  the  optical  adjtistmeDt  of  the  eye 
is  altered. 
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Why  18  it  that,  when  wc  have  our  gaze  lixed  upon  the  print,  wo  do 
not  gee  the  point  of  the  pencil  bcforo  us  distinctly  ?  UecauKü  we  see  it 
in  diff union  circlex.     What  does  this  mean?    If  the  e>'e  (Fig.  300}  is 


Fio.  200.— Tbc  njft  belnc  tocuuxl  tur  a  oertmln  dManca^,  H.  nj»  euianalini:  rn>iii  »  nvuvr  potat, 
tf,  fonu  a  diffiurion  <:ln4t^  upou  Uk  rvUna. 


focused  for  the  ruys  omaualing  from  the  book,  /f,  they  are  unitud  upon 
the  retina  at  b.  The  rays  comtn;^  from  the  point  of  the  pcueil  [S), 
which  is  nearer,  have  a  greater  divergcnee,  and  hence  if  the  condition 
of  the  refracting  media  remains  the  same,  are  rendered  somowhat  less 
convergent  by  the  latter;  they  would  therefore  unite  at  « — that  is,  be- 
hind tlie  rotina.  As  a  matter  of  fact,  the  cone  which  they  form  has  ita 
apex  truncated  by  the  retina.  The  ftecLion  Llms  iiiiidt',  which  repre>H*iila 
the  image  upon  the  retina  of  the  point  «,  ia  circular  because  the  base  of 
the  cone — namely,  the  papil~is  circular ;  honoe,  «e  ny  that  the  point 
S  appear»  upon  the  retina  under  the  guise  of  a  difTusion  circle.  Why 
fision  should  be  rendered  indistinct  by  the  diffusion  circles  in  easy  to 
undorstand.  Suppose  that 
there  are  Iw»  puintf)  »i  far 
distant  from  each  other  und 
from  the  eye  that  when  the 
latter  is  accurately  focused 
tbey  appear  as  two  separate 
pnnctato  images  upon  the 
retina  (Fig-  ^10  A);  the 
poiDtH  are  then  readily  rec^ 
oguized  aa  two.  Hat  if,  in 
con8e<nience  of  the  eye's  l>c- 
ing  incorrectly  focused  for 
the  position  of  either  point, 

a  di^usion  circle  is  formed  upon  the  retina,  the  two  circles,  provided  they 
are  but  a  short  distance  from  each  other,  partly  orerlap  (Fig.  210  B), 
and  the  eye  imagines  that  it  has  before  it  only  one  elongated  point.  A 
line  (Fig.  210  C),  when  seen  in  diffusion  circle«,  docs  not  look  distinct, 
but  appears  broadened  and  hazy  ;  for  we  may  conceive  a  line  to  be  com> 
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poävd  of  an  taSnite  unmber  of  points  placed  side  b;  side,  and  if 
orio  of  tlieiw  is  seen  as  a  ililTusion  circle,  and  tht>  circles   to  a 
uxLeiit  overt»])  ([)),  tliu  imrruw  line  is  converled  inU)  a  brood  band  (E). 

Vision,  then,  is  always  in  difFusion  circles  when  ibe  e^-e  is  not  prop- 
erly focused  for  ll»!  object  of  fiiation.  This  may  occur  not  oüly 
through  iuiprojier  accomniodutiun,  as  in  the  oxiitnpio  8olecu*d,  bnt  aln 
on  accoitnt  of  faulty  refraction,  such  ad  myopia  or  liypornictroptii.  AQ 
indistinct  rision  which  is  caused  by  lui  nnomaly  uf  refraction  or  aooom- 
modatiou  itj  produced  by  didiieion  circles.  Tin-  larger  the  diffu^ioo 
circles  are,  the  more  indistinct  is  the  vision.  Wc  must  therefore  t^ 
quire  upon  what  tlie  siz»  of  the  diffusion  circles  doponds  : 

1.  The  diffusion  circk'8  are  larger  in  proportion  to  the  ri-tnotv 
from  the  retina  of  the  focua  of  the  rays  emanating  from  the  objecU  Si 
poee  (in  the  instance  above  adduced)  that  the  eye  is  focused  for  tlio 
so  that  tiio  point  of  the  pencil  {S,  Fig.  :ill)  appear«  in  diffusion  cirol 
If,  now,  a  second  object,  /',  is  brought  between  llie  book  und  the  eye 
and  nearor  to  the  latter  than  S  it«,  the  adjustment  of  the  eye  for  this 
object  will  vary  more  widely  even  than  in  the  case  of  S  from  tho  iM>n- 
diliou  requisite  for  distinct  vision — that  is,  the  rays  will  intcräoct  still 
fartlier  behind  the  retina  at  p,  and  the  diffusion  circle  will  be  corre- 
spondingly larger.  We  may  therefore  say,  the  more  faulty  thti  adjusl- 
ment  the  more  remote  from  tlio  rotiua  is  the  point  uf  union  of  tlie 


Tta.  211— ViKnino  8iik  or  Tur  IiiiT>:ii..N  i'ibcijoi  Accnnotun  to  thk  Dwtaxcb  rmtm  TM« 
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ray« ;  honcxi,  the  further  from  the  apex  of  the  cone  of  rays  is  tlie  inter- 
section of  this  cone  by  the  retina,  and  consequently  the  greater  is  the 
siae  of  this  intersection— namely,  the  dilTusion  circle. 

Another  factor  which  iuflucnccs  the  *»izc  of  the  diffusion  circle  is — 
a.  The  width  of  the  pupil.  The  pupil  forms  the  base  of  the  cone 
of  rays;  the  smaller  it  is  the  smaller  will  Iw  the  section  of  the  cone. 
supposing  the  distance  of  this  section  from  the  apex  to  remaio  the 
same.  If  the  pupil  (Fig.  212)  contracts  from  the  size  ti  n  to  the  sixe  I  A. 
the  diffusion  circle  of  a  point  P  will  beat  Uie  same  time  reduced  from 
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«1  a,  to  b,.  When  one  of  two  equally  near-sighted  pereons  sees  better  at 
a  distance  with  the  nuked  eye  than  the  other  doe«,  it  is  owing  to  the 
fact  that  the  formtT  hau  uunower  jnijiils.  Short-sighted  person»  often 
betieTC  that  they  become  less  nenr-sighted  with  inoreasing  years  becAHRS 


Via.  8I£— Vixmia  8ixk  or  tub  InwrvMon  LlKct.a*  irrrB  r«kviiM  Witrrti  or  tux  Pvm. 


tliey  see  bettor  at  a  distance;  but  this  is  often  simply  ilne  to  the  cir- 
cumstance that  their  pupils  diminish  in  size  with  age.  Fi^-sightod 
persons  who  arc  compelled  to  read  clo^e  to  tliem  without  cunvex  glattKcs 
try  to  get  as  brilliant  au  illumination  asi  postsible,  so  that  thi'ir  ptipiU 
may  become  very  greatly  contracted  and  thus  diminish  the  size  of  the 
diffusion  circles.  The  same  object  i*  Kecured  to  a  still  greater  extent 
by  placing  a  fine  stenopa-ic  aperture  before  the  eye.  This  allows  only 
a  very  narrow  beam  of  rayH  to  pas;«,  and  reduces  the  diffusion  circles  so 
greatly  that  they  no  lunger  exert  a  disturbing  effect.  If  we  repeat  the 
experiment  nimle  above  of  attempting  to  look  siniultanconsly  at  the 
book  and  the  pencil  point,  and  while  we  are  doing  it  hold  a  minute 
aperture  before  the  eye,  we  gee  the  print  and  the  pencil  point  distinctly 
at  the  eamo  time.  By  means  of  a  8teno|tieic  aperttirc  myopic  persons 
can  see  distinctly  at  a  distance  cren  without  concave  glasses. 

The  pupil,  being  the  ba«>o  of  the  cone  of  light,  determines  nut  only 
the  size  but  also  the  shape  of  the  difTutiiun  circle,  which  accurately 
tnirror»  the  shape  of  the  pupil.  In  this  way  it  happens  that  persons 
with  irregular  pnpile  (owing,  for  example,  to  posterior  synechiie)  «re 
very  well  able  thomfiolve«  to  perceive  the«;  irregularities  eutoplically. 

lu  making  the  above  experiment  with  the  pencil  and  book,  we  feel 
thai  the  eye  is  called  upon  to  make  an  active  effort  when  ii  is  directed 
by  a  process  of  adjustment  from  the  more  distant  book  to  the  less  dis- 
tant pencil.  In  the  panic  way,  although  not  (juile  so  distinctly,  we  feel 
a  rcIaKation  of  thia  effort  when  adjustment  i«  made  for  the  hotik  again. 
It  may  be  concluded  from  this  that  the  change  of  adjustment  from  a 
more  distant  to  a  less  distaut  point  is  an  tUTitvii  proceAs — i.  e.,  a  muscu- 
bir  effort.  On  the  other  hand,  the  relaxation  of  the  accommodation 
by  which  the  eye  is  again  adjusted  for  a  greater  distanoo  consist«  iu  a 
relaxation  of  the  contracted  muscle.     When  in  a  stjite  of  perfect  rest, 
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the  emmetropic  eye  Li  adjusted  for  iuGiiit«  disLaocc.     This  coudtt 
of  adjuatmeat  we  find  existing  when  Che  citiarjr  muäcle  is  comph 
relaxed  either,  naturally  from  jiaralyftia  of  the  oculo-motor  nerre,  or 
artificially  from  the  iiBe  of  atrüj)ine. 

Thü  THechaniAtn  of  accommodation  was  determined  nukinlf  hy  thb 
iaveatigaiionB  of  Holmholtz.  It  depends  upon  the  elasticity  of  tlie 
lens,  owing  to  which  the  latter  always  tends  to  approximate  to  the 
tiliape  of  a  sphere.  In  the  living  eye  the  lona  is  inclosed  in  a  capsule 
which  is  attached  to  the  ciliary  body  by  the  fibera  of  the  zonala  of 


Ftn,  913— A(niUi«Tm  tUpiUMtmrrATHW  rw  tsb  Crocu"  '' 
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Zinn.  These  fiben  are  tightly  stretched,  and  hence  exert  a  aniform 
traction  from  all  »idos  n{>on  tha  oiptKulc,  bo  that  the  latter  and  the  len« 
as  well  arc  flattened.  The  elasticity  of  the  latter  can  only  make  itaelf 
apparent  when  the  tension  of  the  fibers  of  tho  zonula,  and  hence,  too, 
of  the  oapsulo  of  the  lens,  is  relaxed.  This  takes  place  moat  compl<»ti>Iy 
after  division  of  the  fibers  of  the  zonula.  When  we  remove  the  lens 
from  the  eye  of  a  young  person,  we  seo  it  assume  a  spherical  shape  im- 
mediately upon  the  dirision  of  its  connectäoiis.  The  same  thing  is 
observed  in  traumatic  luxntion  of  the  lens  into  the  anterior  ohaiuber. 
In  the  act  of  accommodation,  tho  nOnxation  of  the  sonula  in  effected 
by  the  contraction  of  tho  ciliary  muscle.  It  is  the  annular  layer  of 
fibers  of  tho  latter  (MüUer's  portion;  see  Mu,  Fig.  71)  that  is  mainly 
of  acconnt  in  accomplishing  this.  When  thin  fiber  layer  contract«,  it 
Icflsena  the  sIro  of  the  oirnlo  formed  by  the  ciliary  processea  by  approxi- 
mating their  apices  to  the  border  of  the  lens  (shown  by  the  black  line 
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J.  2L.3).  In  this  waj  the  space  between  the  cilJorj  body  und  lens, 
!i)4lB  bridged  over  by  the  fibers  of  the  zonula,  is  contracted  and  the 
zonular  fiben  themaelves  are  relaxed.  It  is  the  task  of  longittidioal 
fiboraof  the  ciliary  muscle  (Brücke's  portion  ;  Jf,  Fig.  71)  to  ro-enforce 
the  action  of  the  circular  flbere.  The  former  have  tlieir  atiteriur,  ßzod 
insertion  in  the  conieo-acleral  margin,  while  their  posterior  extremity 
loses  itself  in  the  movable  cburtoid.  By  the  contraction  of  these  fibers 
the  flut  portion  of  the  ciliary  body  and  the  most  anterior  jiortion  of  the 
«horioid  are  drawn  forward,  und  tluw  the  relaxation  of  the  fibers  of  the 
xonula  which  lie  upon  tlie  surface  of  these  stnicturcti  is  facilitated; 
but  tito  main  part  of  the  work  of  accommodation  always  fulls  upon  tho 
nnnalar  Üben  of  the  ciliary  muscle,  for  which  reason  wc  find  these 
fibers  particalarly  well  dcvoloped  in  eyes  wliich  have  to  accommodate  a 
good  deal — e.  g.,  those  of  hyp-rnietropfis  (set»  Fig.  32.1). 

By  the  relaxation  of  the  zonula  the  tension  of  the  lens  cajieule  is 
diminished,  so  that  the  lens  is  enabled  in  conformity  with  its  elasticity 
to  a^ume  a  more  curved  ahaiie.  At  the  »ame  time  there  is  necessaHly 
produced  a  correspoodiug  decrease  iu  the  ci^uatoriul  diameter  of  the 
lens.  The  equator  of  the  lens,  accordingly,  recedes  inward  toward  the 
axis  of  the  eye,  and  is  tlnn«  kept  from  coming  into  contact  with  the 
ciliary  proceases  us  they  advance. 

The  increase  in  curvature  affects  both  the  anterior  and  the  posterior 
Mtrface  of  the  leii-s,  but  the  former  to  umuch  higher  degree  (Fig.  213). 
The  posterior  surface  of  the  lens  docs  not  change  its  place  in  the  fossa 
patelliformis  of  the  vitreous,  the  increase  in  thickness  of  Oie  lend  being 
affected  simply  by  the  advance  of  its  anterior  surface.  Hence,  the 
anterior  chamber  becomes  correspondingly  shallower;  at  the  periphery 
alone  is  there  a  deepening  of  the  tOianibcr,  inivmuch  as  here  the  iris 
recedes  a  little.  The  sphincter  pupill»  and,  if  vision  is  performed 
with  both  eyes,  the  two  internal  recti  also,  contract  in  conjunction  with 
the  ciliary  muaclo.  The  act  of  ae^ommf>dation,  ai^eordingly,  is  regu- 
larly accompanied  by  a  contraction  of  tlie  pupils  and  a  uiovoinent  of 
convergence. 

140.  Messiiroment  of  the  AceommodatioD.— In  order  to  meuHure  the 
magnitude  of  accommodation  we  must  determine  two  points.  One  of 
these  is  the  point  for  which  the  eye  is  focused  when  the  accommoda- 
tion is  completely  relaxed  { /nr  point  *  or  punctum  remotum  ;  ft).  The 
second  ia  the  nearest  point  which  the  eye  can  see  with  distinctne« 
when  exerting  its  entire  accommodation  (near  point,  or  punctum 
proximum ;  /*). 


*  The  far  point  rat'aives  its  name  btüsua«  of  thf>  foot  that  for  Uie  emmetropic 
imd  myopic  oye  it  i»  Üw  fsrlhcrt  point  nt  which  the  <>7(i  c*n  »m  disttnvtijr.  This 
«Ivflnition,  bowevvr,  ii  uul  »pplkiablo  lo  hypermHropia,  ia  which  tbt  (ar  point  lies 
Iwhinil  tlie  eye  aatl  reredes  from  the  latter  aa  tba  acoommodation  is  put  on  the 
stretch. 
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In  the  einmL>tropic  ey»,  with  irhioli  alone  wp  shall  for  the  p 
concern  uursclvcs,  R  lies  at  an  inßnite  distance,  sinco  Üio  eitnaiv 
eye  vhen  in  the  Btate  of  rest  is  focnseü  for  parallel  rays.  Snch  ma  eje, 
accord ingtv,  can  see  the  It^tttre  of  Snellen's  card  difttincll'.  ^  ■>  tV 
latter  ia  htin^  up  at  a  diätuurc  of  f!  metres,  whit-h  tti   jir..'  ^  n^ 

gunled  as  infinitely  great. 

When  the  position  uf  li  is  the  eanio  for  all  emnietnipiu  eyr--  ''"' 
of  /'  varic-'i  jfreatly.  It  is  determined  by  bringing  fine  print  t*I<i 
cIoa«r  to  the  eye  until  the  limit  of  Icg'ibility  has  been  mu:he^.  .Sup- 
pose, for  example,  this  occurs  at  lo  centimetres  [P  =  10  centimvlnBi). 
The  8}>ace  lying  between  R  ami  P — L  e.,  in  tbo  example  «elected  ttk> 
space  between  oo  and  10  centimetres — is  called  the  region  of  acccmm» 
datioH.  But  the  extuiit  of  Ibis  region  affords  no  measure  for  tli* 
amount  of  work  done  by  aceoninindatiun ;  this,  in  fact,  ^^ing  mew- 
ured  by  the  increase  of  refractive  power  which  the  eye  umlergoM  in 
passing  from  the  state  in  which  the  ncconiiiHKlation  ia  at  rest  (/if)  to 
the  stato  In  which  the  utmost  effort  of  aecointnodiition  is  made  (/*). 
The  amount  of  increase  of  refractive  power  is  called  amplitude  a/ac- 
eommodation  (^),  and  is  ucconlingly  the  difference  between  tbe  n- 
fractivo  power  of  the  eye  when  the  acx'otnniodalion  in  exerted  to  itA 
utmost  and  when  it  is  at  rest — i.  e.,  A  =  /'  —  H.  For  K&ti*X  /'  in  this 
equation  should  be  substituted,  not  their  linear  values,  hot  the  corr«" 
spondtng  number  of  dioptrics;  thetie  beiiig,  in  fact,  our  measure  of  tbe 
refracting  power. 

The  nM^thcxl  of  deLennining  the  amplitude  of  ancommodaUon  rvquir««  »oMfr 
expl&nntioii  whiuh  is  bent  gLwix  bf  ucnictrot«  rxiiuiplc».     l.et  us  asmime  the  tht«» 
followiiis  cuics  repregented  graphioftUj  in  Fig.  31-1 :    I.  Ad  cmmetrupe  tw«m« 
ycHn  of  ftg«*,  wlio^tt  far  point  Hvf,  at  an  iiiflgiiUi  diutanoe  mid  noar  point  at  10  (^«dÜ- 
matreti  from  the  nyc  ;  2.  An  »rniiia*lrupe  thirly-seven  yeamof  age,  whose  R  ^  «aad 
/'^  30  CDntimclrrs ;  und  lully,  3.  A  myope  twenty  years  of  age,  whose  Ä  =  10 
cvntimctrtis  and  F^Ti  vent  iinct  res.     Tlut  region  of  luxwmraodaLioa — j.  Bm  th«  «parv 
lying  between  R  and  l'—\»  of  a  vory  djfferant  extent  in  tbe*»  thrrn  ririoo,     la  emaa 
one  and  two  it  ü  iußnit^ly  large,  «nee  it  pxtcndN  txi  an  infinit«  distance,  whilv  fn 
cawt  tlirec  it  amnunt»  to  only  n  ci'niimvtn.'«.     If,  tliprcforp.  wu  were  to  reckon  tUn 
work  done  in  acDommodAtioii  by  the  extent  of  ih«  region  of  aocoiiimoilaUun,  wi> 
would  arrive  at  tlif  erroEicous  view  that,  with  regard  to  the  former  iv*  well  at  tbe 
Utter,  thF>ro  i^  on  emunnous  rlilTr^ri'nci'  Ix'twiicn  the  äntt  two  caus  on  the  oao  hand 
and  the  third  caac  ii]>on  ihc  other. 

Hut,  08  a  innlt«r  of  fact,  the  ciuie  is  quite  differpnl,  oa  cao  b«  gathi<n<(l  fniin 
the  rs))<'rimL<ntai  t,est  of  Ih«  acooinmorlntion  a(ldn<!<>d  ahov«'.  Rappow  ibal  while 
we  cIo»c  one  rye  wc  hold  before  the  other  a  book  «t  a  distune«  of  W  ot-ntimetrr«, 
and  a  [«noil  (H>iiit  midway  betweui  the  book  and  the  eye — i.  e..  at  n  dislancv  of  10 
etntinieires  from  the  latlcr.  Wo  then  llrst  look  oiit  inUi  n[ia>-e  orcr  the  Itook,  so 
that  tbo  accommodation  i«  completely  rdnxed.  and  thea  fix  our  gnz«'  upon  the 
print  of  llio  tmok.  In  so  doing,  wc  liaTc  a  »eriMi  of  aoiu)irimo<]atiTa  effort  in  thr 
eye.  Wf!  now  turn  onrglanc'«  from  Ihr;  book  to  thp  pencil  point,  and  mdeavor  to 
BOO  th«  latter  distinctly.  If  Ihjii  is  powtjhle  at  oil.  it  costs  as  a  very  couskleniblc 
effort  which  will  lax  the  encrgiosof  mögt  personü  tnore  than  doea  tbe  effort  rr- 


^uind  (o  uljust  lh«  eye  from  infinite  <1i*tjinr«  to  the  book.     Hence,  the  I 
cliKiiiiing  t)ie  Boooiiimodalioii  from  20  cviilimetrvs  to  Ltt  «x'ulimelrvs  cost« 


PlO    ÜI4  — RsniO«  or  ACCOHMOOATIOH 

1,  la  an  '  '  i  •■  of  lir«uiy  r«Ara ;  3.  an  tvtnMtropa  of  Itainjr-M^*'»  y*»n ;  X.  m  nro 

le*>t  »»  lutKih  «ffort  M  tb#  ohnngp  from  infinity  to  30  c^ntimetr««.  Prom  th 
clew  thkt  WB  are  nol  justillcd  in  taking  tbe  lincnr  iliHtHiu'O  between  (he  poi 
RxKtion  Ao  n  mouure  of  the  acconimodfttive  effort,  and  thai,  therefore,  thi  I 
of  acGOrnniottation  t-an  not  scrv«  ns  an  ej^itreiMJon  of  the  work  don«  in  aoM 
datinn. 

We  gtii  a  correot  idea  of  the  nmnant  of  AroommodatiMi  that  is  caXlei 
|)Iaf  if  wo  lake  into  ransitl^ratinn  the  inc-reosc  (iroiluced  in  the  refrwtiYitT  i 
ey«  h^  the  iwiromrnodaliuTi.  Tfai»  inerriv^'  of  rofraot  ivlty  is  efTv«?t«il  hy  an  in 
in  tlw  curvature  of  the  lens,  a  thing  which  we  ran  alw  conceivv  of  as  oooomp 
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not  deternitB»  the  rcfractiv«  power  at  ttib  suppU-mt'0 11117  '"^*  Uitvctljr.  but  w»  ru 
dctertniiiu  what  ^Ium  plaevd  beruni  the  ivrnoJi  »r  Lhe  eye  would  produce  tha  ma« 
incn-iuH;  nf  r(<fra>r-live  itownr  ah  would  siicli  »  si[|i|>k-im-iiUir]r  Il*U!(,  coiiot* iv«id  tn  fO* 
ia  111«  «ve.  Wliat  proct^etlitiK  lo  adopt  in  doing  thia  ntay  Iw  »hown  bir  case  nor  «t 
.ÜMM  ossuu»^  «Ifuv«  (Fi{{.  31-1).  la  this,  when  tlie  luxMniiiiotlation  Is  mmking  lU 
otmoBt  (.'(Tort,  the  rcfnwtivity  of  Ihc  pyc  is  inci^Bsed  br  ttii*  4iip|>(cnirn(«ry  I«i»  In 
such  an  uztout  that  rays  eitiiinating  fr»m  /'— tbat  ic.  frotii  a  «ii^tiuic«  0/  10  o«nti- 
metres  fmm  tlie  eye — are  uiiiti^Ll  upon  Ihe  retina  <Pig.  315}.  We  now  fianlriB  Urn 
acooinmndfliioii  in  this  eye  with  atropinv,  io  that  th«  err  remains  sitrndily  foobMl 
for  tuSniLc  iJü'UiiK-v,  and  try  Lo  Bnd  tlir  convex  gla»«  witli  which  the  eye  ia  rtwbl«! 
to  Dee  thfi  itniint,  /'.  lÜKtinctly.  Wti  liiiil  that  fur  this  purftnse  a  gloss,  /..  at  »  focal 
distance  of  10  oi-ittittictres  =  onp  of  10  /*  is  tioc*«sary  (Fig.  316).  If  thi:«  f  Uoa  (• 
pliionl  iip  frurit  uf  lite  rye — i.  i>,,  10  contiiDotrcu*  behind  the  point  /* — tlit;  latter  «ill 
lie  just  in  Mil-  priiK'ipiil  ruciiü  of  thi>  f^laüä."     Thi>  rays  {pp,   Ki^.  älft)  ctuanatiag 


Tat.  Ht.—TBm  A(X»iaob*TIOK  «kfIaosd  ar  a  Laxa  or  Qi^fti,  £«  mrr  aaruu  tkk 

from  /*an'  hiTH-ii  made  panülel  by  Ihe  glas»,  and  hcin^  so.  a»  udIImI  bv  the  nnn- 
aoroinmrHlftting  oyn  upon  iUt  retina.  Thr  leii^  /.,  therefore,  docs  tbe  samr  work  as 
tho  natura)  Accomaioilati'-n  (rvprewntml  by  thositppli-muntary  (trystallinif  lens,  t\ 
and  cau  ai^conliagly  he  lakvn  as  Ih«  meiisur^  of  the  latter.  AccomiiKKlalion 
moft'<unrd  in  this  way  wi*  call  amptitudr  [or  roiig«\  of  accoiiiiuoilaljon.  Thfa^ 
thenitore.  would  be  in  thi*  flr^t  caM*  A  =  10  />.  Iii  the  seoond  msr  (Kic-  314,  C) 
as  may  he  shown  in  the  .samt'  way,  .1  =  ff  />,  llottcc,  in  llio  ommptrDf>k'  erv.  jf  in 
cxpiV3»ed  by  the  hrti«  whot«e  fot-nl  distance  equals  Ih«  dUtunc«  ot  the  near  point 
from  till'  eye ;  or  .4  =  P.  wheii  P  i»  expressed  in  dioptrini. 

Wlmt  halation  does  A  t>t<ar  in  Ihp  third  oav  (Kiif.  SI4,  8)  f  Uerc  P  u  ritnalai 
at  5  centimetre«,  and  hence  P=  20  D.  Out  thii^  value  can  not  be  n-giinlcd  m»  Uv 
expruMtion  of  the  work  dune  in  actMuimodation.  si  nee  the  eye  in  quent]»n  bring 
short-aighted,  la,  ev«n  when  the  arcominoi]at.lon  is  at  n>j«t.  aaljuided  for  a  diatanoe 
less  than  influUy— 1. 1>.,  for  lOcontimetros.  This  eye,  when  iUacvomniodatton  isal 
rvat,  actt  like  a  nnn-ac<commo4)ating  enimotropic  eye  Iwforv  whii^h  has  been  placed 
a  lens  of  -r  10  O  (Pig.  318),  fwr  this  eye,  ihorcfore.  w.-  ran  «ay  Ä=  10  D.  But. 
«hen  mAktng  its  utmost  accommodative  effort.  Ihi»  eye  a<.'ts  like  &  non-accoinmoda- 
Live  einraetropio  ey«  bi'for^  which  hua  been  placvd  a  i;1hs«  of  +  30  i>,  Obv-toosly. 
in  order  lo  determine  the  work  done  in  acoommiKlntion — i.  e.,  the  incivase  in  iv- 
fractivity  in  pa»«ing  from  H  to  /*— we  must  subtract  from  the  value  oomspunding 


*  Pro{K>rly.  if  we  take  into  aocouiit  I  fie  <li»taiice  of  the  leiin  from  the  sy«,  w« 
»boiild  have  to  ehooie  a  lens  of  shorter  focal  distance — e.  g.,  if  the  distaQce  b»- 
tween  the  lens  and  the  nodal  point  of  the  eye  amount«  to  I  contitnetr«.  ooe  of  V 
centi  metres. 
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to  Pihe  fsliicof  H.OT  A  =30  />—  10  /)=  10  A  tIetUH',  we  muy  enuocUt«  ti» 
foUowinf  fgrniutft  a»  repreawtiUtijf  tliv  gviienil  Uw: 

ia  whioli  y  Jiod  if  are  expivsscd  in  iliopt rie.-i.  Tlii.'v  TormuU  boMs  gu<i«l  for  all 
«■omülions  of  tti*  rormction.  For  Ih«  emmclropic  cj^e  U  »simi>IifieU  by  the  /«cl 
thftt  the  latter.  wh«D  the  accoiiimoüotiou  is  at  rest,  ie  ikIjuhI«!  for  influita  diiduico 
su  tliat  H  —  O  D,  aod  consequently  ^  =  /',  a»  we  totiiii)  atwkvp. 

Lot  us  tAke  another  sunrcy  ot  the  thre*  p**es  and  com  pore  the  ivgj«»  wf  accom- 
mcMlation  with  th«  rang«  of  accom  modal  ion.  W«  Und  tbat  lliv  (unner  in  inllnilnly 
largo  ill  the  ftnt  two  com«,  and  uiiLy  A  centiraetrra  in  itiR  lliini  ca»'-.  Now.  A  in 
the  flrst  rose  is  10  li,  in  Lhc  senoiul  only  halT  as  great — I.  e..  5  D — and  in  the  (bird 
CAM  aKftin  \i  mi  gmt  ai  in  the  flrst.  Accordingly,  from  the  ninge  <ff  accnmrnoda- 
liun  w<i  gv\  an  entirely  different  and  in  fact  a  more  rarrect  ('on(M.'|>tton  of  the  work 
done  in  the  arcomniodaltT«  »ct  than  wu  do  from  ihv  region  of  atxwniiQodation, 
Thia  ia  owing  to  the  fact  that  different  portions  of  the  region  uf  ucvammodation 
represent  entirely  different  *Klue&  It  lalica  as  murh  acooromodativo  effort  to 
bring  the  accommodation  frtmi  10  centimetre»  to  5  centimetres' <oMe  three)  a»  to 
accommodate  from  Infinity  to  10  cenliinvin»  (case  one);  the  valua  in  Imtli  eaaes 
Wing  10  />.  This  fact  i&  in  harmmiy  with  the  senwliufls  that  we  experience  in 
our  eyed  when,  in  ibe  cipcrinient  |>rvT-ioiuly  Mldaoed.  we  look  »uorca&jvely  at 
ioflnite  di&tamre,  at  the  book,  and  tinnlly  at  tiie  pentril  poinL  IHsplacoraenl  nf  th« 
annomiiHJdaliiin  through  1  oi-ntimoire  of  thi'  region  of  «orani  modal  ion  is  »ignificanl 
nf  an  effort  which  is  the  glister,  Ihe  nearer  this  centimetre  is  siluaiod  to  the  eyn. 

Tliv  rcgiun  of  acconi modal ioti.  huwevcr,  Kiroi'  uh  a  ^ruud  id»  of  the  availahiUiy 
of  artommcdaiioH.  In  cue  one  Uiu  regimi  of  arciommodaiion  i»  so  situated  that 
the  eye  see«  clearly  at  all  distance»  which  can  be  considered  to  exbit  in  pnu-tii.'al 
life.  But  in  ease  ttirce  the  rvgiiin  of  ncoommodatiun  lies  so  cln«  to  the  eye  that 
)>ractioally  it  has  no  value  whatever;  this  «ye  would  bo  no  worse  off  without  accom- 
iniidaliun.  (Thiri,  of  ruiirse.  holds  i;iKid  only  upon  the  sup[Knitiun  that  curmrting 
gtaNsesi  are  not  worn,  as  by  thcw  the  location  of  the  region  of  accommodation  is 
«hifted.) 

PitACTlCAL  DRTBftliiXATloN  OK  Ä  *Ki>  P. — Sinco  the  refraetio»  of  the  eye  aa 
commonly  determined,  i»  i\»  refracUvity  when  the  accommiMlatinn  iii  at  r««l — i.  e.. 
when  the  eye  a  focused  fur  the  far  point— the  determination  of  the  refraction  and 
of  the  tar  point  are  Hynonymoua ;  if  the  latter  lian  been  gut  al,  the  refraction  is  de- 
termined as  well.  Biumelropia  U  present  when  R  lie»  ai  infinity.  How  do  we 
ascertain  wbetlier  thi«  i»  the  cane  or  not  f  Primarily  by  the  fact  that  yuch  an  eyn 
can  rvad  No.  6  of  Snellen's  t«st  types  at  6  metivs  in  distance  which  is  rr^tarded  as 
«äquivalent  to  inßnityl.  lu  this  caac  the  condition  in  whlrh  fi  i»  nearer  than  infin- 
ity (myopia)  is  esdude«!  by  tlm  tc#t.  becauM  then  JJo.  6  rauid  not  be  «sen  distinctly 
enuugh  to  be  read.  (In  Ibe  other  hand,  hypermetntpia  l»  nut  excluded,  since  this 
can  he  »o  far  (v>rrecte(l  hy  an  effijrt  of  aocommoiUtioii  tliat  the  eye  U  focused  tor 
iaänit«  distance.  Hut  in  this  e«iw  No.  6  would  al»o  be  i«en  distinctly  with  i>onvax 
glaneo — a  thing  which  would  rot  be  possible  for  an  emmetropic  eye  (sec  ^  140). 
Rence,  we  must  say  ;  Rmmelmpia  ts  present — i.  e.,  It  =  x>  — when  Snellen'«  No.  6  is 
read  Hi  a  ilintance  of  fl  metre«  with  the  naked  eye,  but  nut  with  the  weakest  convex 
glas». 

/'  is  determined  by  rhe  lowest  numbers  of  the  reading  tests,  but  the  roil  optom- 
t-ter  may  also  be  employed.  This  tatter  consists  of  fine  threads  wbirJ)  are  stretched 
in  a  motal  frame,  and  whinh  arc  bronglii  clomr  and  closer  to  the  eye  nntU  they 
c«»w  to  appear  |>erfectly  distinct 

When  P  baa  receded  to  such  a  distance  from  th«  eye  that  small  objects  like 
fine  print  or  the  thread»  of  the  rod  optometer  apfiear  under  too  minute  an  angle> 


out)  hcncfl  c&Q  not  b«  n^isn  disünctly  »t  «11,  thA  following  «xpeilient  is  adopted :  V« 
pliuip  iM-fur«  ihi»  eye  a  corirej  gliu« — e.  g.,  one  of  6  M  by  vrhic-li  near  vision  b  !«»• 
demi  (Jisliiict — luid  tliun  ileLcnuiDu  tliu  near  |>oint.     This  is  found  tn  1«,  mt,  ti 

c»Mitinn)trea.  TLe  n;fra4.*Uu<i  an- 
r«M)ion(liti);  U>  this  distjuic«  Uft& 
/),  fmm  which,  in  order  Ui  tani 
th«  actu&l  noHT  (»niiiL,  wo  mm 
Mibtr»ct  iJi«  6  F>  supplied  brtte 
leiis.  Thu»  7^=  6.A  i>  — g'/la 
0.Ö  Z>  -  300  ccnCiiufCrRn. 

HF.I..1TIVF.     ACL«>Mll(IUATIOai^ 

[ii  Lho  coum-  of  our  coDsidcniUaiif 
in  r(>gard  u>  tho  accommodstiaa 
hitherto,  we  haw  staxted  tfon  tlw 
iiKstiniptit^n  that  tiaioii  is  ftt- 
f(irni«d  with  only  onr  eye.  When 
iho  two  eye«  arv  vniplojred  ilmttl- 
taiiTOUfly  th«  c'onvLT^nre  as  well 
jut  tho  accomiuiMtatloii  mait  be 
Uikcn  iiitn  ai'eouiit.  These  two 
fimctktiifi  go  band  in  hani].  Wim 
uiirgiizf  üifiXMl  t)i>nn  thf^dlstaBM. 
A  —  T-,  utul  the  visual  axes  are 
parallel — L,c.,LbeoonTei:ppoee^U>(^ 
is  in  a  »tatn  uf  rcAt,  ^Imii  w» 
Ionic  At  II  near  point — a;,  g..  one 
•situated  nt  a  diiitAiicf?  uf  30  crcnti- 
riietn-(t — we  are  compellod  both  to 
aLCuiuraudatv  and  to  couvet;;^  for 
thi!!tli.stancc.  Heneo,  throug'hcoD- 
staiu  practice  aa  intimate  cunnae- 
tii.'ii  is  eflwled  between  accommo- 
dation and  convvr^nce,  so  that 
wit h  any  Ri^en  accummcNlatioD  tlie 
•virrvspomling  cfTort  of  coDvar^ 
fTPriir«  t«  always  maile.  aod  riee 
■vi-rsa. 

This  connection,  bowerer.  ir 
not  one  tbsl  is  rigid  and  irtM»- 
L-eptible  of  ühaDKe.  On  iJie  COD- 
1  mn-,  wi-  have  ihe  ■bility  of  eman- 
oi^uitiiig  ouDR-lveä  fruni  it  wiibiu 
cert^n  limitJi — that  is,  wb(k*  in 
th'C  mil  nf  iH)nvcr|riiig  for  a  certain 
ili»l»n<N>,  vf  making  a  littl«  mure 
ur  B  little  If!»  Mfoinmodulion  llian 
rnnvitponds  to  this  diatanoe.  A 
innri  t«  made  to  fix  his  gato  nptm 
fine  print  at  a  diKtanoe  of  3S  n.'nti- 
metres.  Vow.  tiappo«e  that  the  »ubject.is  etnnictmpic  and  thus  hai  hi«  far  piiint 
{/i)  at  mflnity.  while  Pis  situnlud  nt  10  c-üritiinetreä,  which  correspond»  to  a  ranjr*' 
of  uc-crimmotlalioii  (.1)  of  10  /XPig.  317).  Of  this  range  of  acoamniodatinn  8  D 
flOO  +  ^i  =  S)  will  be  employed  in  makinj;  convergenc«  for  83  centimetrca  <k  8 


Do.  at?.— Sen  EM  »TIC  Hf  PRES  KVT  «T 10!*  OT  RCUTTTK 
A<;C1l«M(tIIATIOH. 
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tre  anftlm,  ace  pagp  RifD).  Nnw,  a  rnnrave  gins  of  1  /i  is  plnc-nl  twrnra  each  »ye. 
The  »ubj«ct  will  for  Xho  first  moment  haro  nbAcimlinn  of  viition.  IhH  will  soon  «m 
diatinoÜ^.  Ilo  tioD  cvin|jeiiaAteU  fur  111«  diuiiimtion  ol  tti«  rvfrovtive  power  of  his 
iiy«,c«»»«il  bj  th«  —  1  /i^Uu«,  by  eierting  I  ^>  more  of  his  aiK-ommodatian.  Hill 
(be  conT«rgi>ac«  nK-anwhilo  romains  unchan^iyl — i.  c,  it  if  still  adjusted  for  33 
oentitnetn»,  TIil-  soiiii)  pher-  (uniiuu  oocim  when.  iii9l«iul  of  —  I  Z>,  a  glass  of 
+  1  /J  is  pla^-Jdl  iM^fore  the  ejre.  The  ref  motive  powvr  of  the  ey«  is  made  too  graal 
hytbeconrcx  glai»,aii(l  thUts  nfiilmliKnl  bj  the  cje'it  tvlaxlng  lu  Arcotnmoflation 
tbrou^  1  D.  Id  tbi»  way  we  (;no  bring  stronger  and  stronger  convex  aiwl  concave 
glaasea  ■ncoemivelj'  before  the  eye  antti  firiiiltjr  wb  come  to  those  with  which  ili»- 
tinot  vision  is  no  longer  potuihtc.  Wc-  thtis  and  thn  limits  within  which  ihs  occom- 
modatloD  may  btc  augmented  or  rrtaxed.  the  convorj^cnve  rvinaining  the  same 
(relative  anwmmnda/t'on). 

In  the  example  selected.  suppoM  that  the  8(ibj<>cl  is  able  to  sec  distinctly  at  a 
dEstanue  of  33  ovntimstrcs  with  a  convex  glu.'i«  uf  S  D.  This  correHjHUids  t^»  a 
relaxatioo  of  hb  accommodalinn  from  'i  J)tn\  t) — ihat.  is  liia  n'liitivr-  far  {wint,  A), 
lies  at  a  distance  equivaleoi  ro  I  D.ot  \  metro,  from  the  eye.  Suppose  that,  on  the 
other  bAod,  the  subjoct  with  Ih«  sauK  degree  of  convergence  overcomes  cuncave 
glMses  of  8  A  a  thing  which  is  effect«!  by  an  augmentation  of  the  iccompiodaiion 
from  3  to  6  D,  his  relative  D&ur  ]K>irit,  /*i.  then  is  at  s  distance  e«^uiralent  ti>  ti  I) 
s  17  erntiiuetres.  Tbu  relative  rattgu  uf  aL-vuniuiodation  A,  =Pi—H,  =^  D  —  \  I) 
=  5  D.  This  is  the  relative  rangt'  of  accommodation  for  a  convergence  of  »S  ^wnti- 
melres;  for  a  different  mnv«rgenc«  the  relative  near  point,  far  point,  and  nuige 
would  be  differant  still.  On  the  other  hand,  there  is  only  one  abaolut«  far  |>oiiit. 
near  point,  &a<l  range  of  accommotlstion. 

Th«  region  of  relative  afcommodation  is  divide«!  by  ih«  point  upon  which  oon- 
vurgvuce  i»  made  iiittj  two  at>gaifnU.  Ohb  Iipb  upontho  [)roxiinal»idi.'of  the  [Kiintof 
fixation,  ttud  Ihu»  in  the  example  selected  extends  from  3  lo  0  />.  It  represents  the 
amount  uf  ucoumiuodati*?ii  which,  if  iieeessary,  one  oaii  Mill  press  iiitu  service  while 
kw{>ing  the  (fonvergejice  the  same — i.  e.,  it  nspmaenL*  the  amount  of  iu-(vimmodulion 
which  one  may  be  said  to  havQ  in  r«servo,  ll  is  hence  denoted  as  the  {xisilive  pur- 
tian  ( -(- ,  Fig.  317]  of  the  ruluti w  rang«  of  acvoiuuiudatiuii.  The  other  segme.nt  lien 
on  the  distal  side  of  Ihr  point  of  fixation,  »nd  in  our  cs*o  extend«  from  S  to  I  i7. 
It  is  that  inrt  uf  thv  relative  aoL'oiumudatioo  which  has  alrLitdy  bM.'n  eiiiplc^ed 
in  maintaining  the  given  degree  uf  convergencv — i.  c^  it  is  its  negative  )>onian  (— , 
l^g.  317).  Ilence,  with  «  convergenee  of  33  cf^nliuiMrrs  the  positive  portion  of  the 
rulalivp  aocDiiiniudatioii  )unI.•ullt^  to  3  D.  l\ttf  negative  porliuu  only  tu  3  /A  U|iOQ 
the  relation  of  the  two  .'H-gnienlü  to  one  another  depends  the  ability  of  the  eye  to 
work  continuously  and  without  exhaustion  while  keeping  up  the  oeoeesarjr  ooD- 
vergenc«  and  acconimudatiun.  A  man  i»  able  to  make  frequent  sueceasive  repetj- 
tions  of  A  bodily  effort  only  whi^'U  this  effort  does  not  lie  near  (he  limits  of  his 
working  capacity.  If,  for  eiumple,  one  has  to  set  in  motion  tlie  wheel  of  some 
machine  which  moves  with  snrh  didlL-ully  that  he  is  able  to  make  it  revolve  only  by 
the  «xertion  of  hi»  whole  »trength,  he  wjH  pofwibly  be  able  to  do  this  two  or  ihree 
times  in  siiivesnon,  but  then  will  Im-ome  exhansted.  If  a  laborer  is  to  ke«p  the 
wheol  in  inoliun  for  an  hour,  each  rovolution  of  it  mtul  not  take  more  pian  a  moi]- 
erat<'  pnniiin  of  his  enlir«  strength,  so  that  another  piM'tion  of  his  strength  shall 
remain  in  rvserre.  This  fw-t  also  holds  goal  for  the  eyes.  It  is  iinjxMwibIc  to  use 
them  cuntinimusly  except  for  a  distance  al  which  Wm  positive  portion  of  the  arconi- 
modution  is  at  least  as  great  &s  the  negattve  portion,  otherwise  exhaustion  rapidly 
supervenes 

When  the  gaze  i*  flxwl  U[«iii  infinite-  dintance,  the  negativi»  portion  of  A,  is 
eqaal  to  xem,  since  then  the  aocomiuodation  Is  iwmpletely  relaxed.  All  the  relaUve 
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•coomtnodation  therefor«  »  ponilire,  «otl  WKwrdingly  exbauBtion  of  tiic  ajva  b 
IropoHsitlc  Tliti»,  uo  ori«  will  coitiplaiti  ihul  his  cjrnt  get  tirt-'d  from  walkioc-*  Fv 
•  convergence  of  ätt  (;«ntiiaelr«ij,  it  ban  beeii  xhowa  Hbora  that  the  poeitiT«  ponkm 
of  the  relative  accgminutlalk'n  (Jt>  i^  baU  a«  Urge  ogaia  as  the  negmtirB  puctlaa. 
Tor  which  reanoti  vork  cad  bt>  carriMl  on  iHtiitiritiuuslv  at  Uiis  cli«tAnce  wtthoil 
«ihaiutiun.  When  flxution  i»  made  u|>on  an  olijei-t  (iitual«<l  ul  tbc  abMitule 
point  of  the  eye,  tliu  «utirc  roLalivu  lu-ctMQioDdatioa  {A,)  is  uegatire.  A  {M«itii 
merre  [H^rtinn  of  acconiiiiO'ilatioii  lUtea  not  exist  iu  this  case,  sine«  the  whole 
lute  accommodatioQ  (A)  has  been  nlrcadjr  used  iip.  Hence,  w«  caii  have 
visioi)  at  uur  near  point  for  only  a  uiumcut  or  two  &t  a  time.  From  «ifaat  has ' 
■niil,  it  rollowR  that  work  is  more  exhaiuiting  for  tlie  eyes  tJie  De«r«r  it  hat  to  fat 
brought  to  tbcni. 


ChANOEB  of  TBE  ACCOMMODATION    WITH    ÄQK. 

141.  The  accommodation  diminishei}  with  ago,  and  this  dimiou- 
tioD  is  mauift^sted  by  a  continuoue  reucssiun  of  the  near  poinL  The 
diminucioQ  in  the  accommodation  can  not  be  referred  to  the  ili  iiiimhi 
in  the  power  of  the  musclcfl  in  general  and  the  ciliary  musclo  io  par- 
ticular occurring  in  old  uge,  for  it  begitis  in  youth,  and  probably  evan 
in  childhood — that  is,  at  the  time  when  the  niugcles  are  still  gaining  in 
strength.  In  fact,  the  cause  of  the  diminution  of  the  accommodation 
lies  in  the  grmlnul  clecrtque  of  the  elasticity  of  the  lens.  Thta,  again, 
stands  in  causal  connection  with  the  condensation  of  the  lens  due  to 
loes  of  water  and  leading  to  a  process  of  scleroRifl  that  begins  in  the 
center  of  the  lens  (formation  of  a  nucleus).  The  harder  the  lens  be- 
comes in  virtue  of  chi«  process  the  more  its  claBticity  ia  impaired,  so 
that  even  after  relaxation  of  the  zonula  it  beuome«  leas  and  less  able  to 
change  its  shape. 

The  Stat«  of  the  accommodation  at  difTerent  agee  ir  »hown  in  tbr 
accompanying  figure  (Fig.  ai8)  taken  from  Donders.  The  line  r  r 
shows  the  po»ition  of  the  far  point,  (he  line  p  p  that  of  Ibe  near  point, 
for  al!  ages  from  ten  to  eighty ;  the  distance  between  the  two  lines  Rive« 
the  range  of  accommodation  in  dioptrles  at  the  different  ages.  Tlio  far 
point  remains  pretty  nearly  constant  during  the  whole  life— i.  e.,  at 
inBuite  distance;  but  the  near  point  continually  recedes, so  that  tb« 
line  p  p  forms  a  cnrve  which  constantly  approacbcfl  the  line  for  the  far 
point,  until  finally  it  coincides  with  It.  When  this  occurs  the  range  of 
accommodation  is  equal  to  zero,  and  the  lens  no  longer  changea  its 
shape. 

The  diminution  in  the  range  of  accommodation  does  not  begin  lo 
be  troublesome  until  the  near  point  haa  receded  bo  far  from  the  ctc 
that  the  finer  kinds  of  work  become  difficult  or  impoeaible  to  do.    Thi« 


*  [That  ia,  no  ofiu  that  ia  fnw  from  refractive  or  mnsciilar  errors.  Very  troabte- 
•omeasthenoplamaybr produced  hj  lonkingfttdistuntobjcot*.  when  (here aru  aBli^f- 
matisio  and  maKmlar  anomalies,  parlicularlf  hyperphoria  and  «•opboria.—  U.j 
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condition  is  known  as  prtsbyopia*  i>iQce  the  diniinutiou  iu  th«  ac* 
commodalion  takes  plac«  with  perfect  uoiforroity  from  youth  to  age, 
»nd  not  by  sudden  advanoeo,  the  point  of  time  when  presbyopia  aeto 
in  inui<t  be  cstabUubod  arbitmrily.  Donders  hau  atisuuicd  i\\u  time 
to  be  thnt  at  which  the  uear  point  recedes  beyond  22  ceDtimetro» 
(y4  =  4.^  />),an  event  whicli  usually  happens  about  the  fortieth  year  of 
life.  After  this  time  it  Is  hurd  work  to  read  One  print,  and  henue  glaBsea 
are  desired. 

I'rcRbyupiu  in  not  a  diseases  but  a  physiological  prooese  whiuh  crery 
eye  undergoes.  IVrsous  who  are  presbyopic  push  the  book  farther 
away  from  theoi,  like  to  avoid  fine  print>  and  overlook  the  footnotes. 
Reatling  »t  night  give»  them  special  trouble,  because  the  pupils  dilate 


Fio,  'J18.— tUmiK  or  AcconuDnnox  at  Pirr»K«wr  Auk»,    (Aflcr  IkxwTvn.) 


owing  to  the  enfeebled  illumination,  and  hence  thcdiffnmon  circles  ar» 
larger.  They  then  try  the  expedient  of  bringing  the  light  between  the 
book  and  their  eyes,  so  a«  to  make  their  pupils  contract  by  having  a 
large  amount  of  light  fall  upon  them.  In  the  subsequent  progress  of 
presbyopia  reading  or  fine  work  at  Ia«t  becomes  absolutely  impossible 
without  glasses.  Pain,  however,  or  exhaucition  dne«  not  occur,  as  it 
doe«  in  hrperroet ropes.  Wlu^n  an  eye  is  not  emmetropic,  but  bos  an 
error  of  refraction,  this  error  &hifts  the  range  of  accommodation,  and 
hence  also  the  time  when  pn'sbyopia  begins.     Reference  in  regard  to 


*  Frooi  -w^wßM,  old  man,  ami  *4,  si^i. 
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this  point  must  be  made  to  tha  chapters  npon  myopia  and  bjper- 
metropla. 

Presbyopia  requires  the  use  of  convex  glasaea  for  near  work.  The 
glass  nmst  be  strong  enough  to  make  the  Ußar  point  come  into  the  plaa 
which  appeura  licmanded  by  the  work  iu  question.  The  situatioa  o( 
this  depends  primarily  upon  the  nature  of  the  work  ;  the  finor  thi«  it, 
tho  closer  must  the  near  point  bo  approxi muted.  Hut  in  addition  to 
this  the  Tisuiil  acuity  must  be  taken  Into  account.  It  tho  latter  ii 
<lefectiTe,  objects  must  be  brought  nearer,  so  as  to  make  up  in  bx 
what  tho  retinal  image  lacks  in  distinctncfis. 

From  thft  reasons  set  foilb  above  it  follows  that  it  will  not  do  »implT'  to 
MTibe  fur  cac'h  voparat«  ug»  tfar  cu!iv«x  gtuH  thai  oufjlit  lu  Iw  onlerod.  <)a  Lb« 
trary,  wc  munt  pmcr^H  furcording  to  the  indiridual  r«)uireniAiits  of  each 
itself,  aiid  (lpt«i-minp  tht?  j^Iass  for  it  specUIIy.  Suppose,  for  instance,  ttisl  the  nb- 
jrct  1»  »ixly  yean  ulJ,  ami  that  liU  |iicar  puint  i»  out  metre  frvtn  tlia  eye  {A  ^  IJyy 
The  inaii  i9  a  cabini^t  inaknr,  and  in  dning  lits  wurlk,  which  he  rarries  on  at  «nnV 
Irtn^li — i.  P.,  at  nl»oiit  50  ccntimcirta— no  Iong*r  «cr»  diftincUj'.  Hu  uvar  point, 
llitTcfurc,  must  Ix*  brought  up  to  5(J  i:i-i)tinietres  {=  2  D).  As  he  hiinsfir  ran  far- 
niüb  1  f).  \t  sufflrnfl  to  giv^  him  a  I  +  />  ghtss  {or,  helt«r  still,  1.5  />,  mi  that  he  ataj 
not  liAvo  to  work  at  his  near  point,  but  may  hare  some  aooomtnodation  in  rrserreV 
Pcrhaii«  the  sumD  man  alito  wishes  a  glass  to  roaJ  with  in  th«  evciiiuf;  wlien  his  work 
is  ilono.  For  thi.t  purpnse  wo  must  bring  biü  ni^ar  |ioinl  up  t^i  at  luAst  30  ctiob- 
metro»  (3,5  J)),ao  that  he  can  read  ordiitarr  print  with  cose,  and  wo  wouIU  therefore 
riiMiriiiiDrnil  Jiim  a  gloM  uf  +  ä.'>  Z)  or  -I-  •)  D. 

Many  crronMiH»  viows,  whtrh  we  muM:  oppo«,  »ro  preTakol  auiong:  the  laily 
with  respect  to  the  wearing  of  glasse.1  in  adraneod  life.  Some  c«n»ii)i>r  it  adrao- 
tagcous  to  bi'giti  wearing  glas^us  as  lat«  as  juesilile,  and  this  rmiii  the  fe&r  that 
when  o(iw*  they  Ix-gin  they  will  have  to  kwp  on  using  stronger  and  strtinger  one*. 
But  aa  Ut  as  this  is  conoemed  thev  gain  nothing,  whothcr  tlior  ttc^ti  usin^  icIaM« 
at  tho  pruf«r  tiinp,  ur  for  year»  »trugglu  along  laboriously  without  them  until 
«an  do  90  no  longer.  Kvory  prwbyope  has  to  increase  the  strength  of  his  yl 
long  as  bis  range  of  accoiumoilation  keeps  dimiiii»faii)g.  Ii  it  only  «bon  the 
of  acoommudalioQ  lias  Uvoiiie  (U[ual  tu  uro  that  he  can  stick  to  the  Aaiup 
U  U  just  a»  wionoous  to  liolifvp  ihnt  by  wearing  glasses  early  one  can  "  save 
eyes.  Presbyopia  goes  on  its  appointed  way  unaffn-lod  by  the  wnuin;*  of  gl 
hy  the  nature  uf  lIioeu  that  are  worn,  and  in4tp|M>mlt>ni  ot  Ui«  fact  wtwtber  tha 
are  »trained  a  good  deal  or  not  at  all  by  fine  work. 

In  examining  Fig.  21S  we.  are  »Iruc-k  by  Ibu  fact  thai  the  line  rr,  representing 
the  far  point,  does  not  run  sLraJglit,  as  we  shonid  fxpci't.bul  makes  a  earre.  The 
far  point  of  the  pmmi>*rnpic  eyi-,  which  lies  at  infinity.  rec«^cs  beyond  inQniir  to 
the  dvcadc  between  lifty  aaC.  ^ixty — that  is,  the  rafraction  of  the  eye  changef^  and  Jl 
hecomea  hypeniinLrupic.  This  fact  has  nnthinfc  to  di>  wtlh  llie  diminution  of  ao- 
oommodfltion.  It  depends  upon  a  decrease  in  the  refraetire  power  of  the  pye,  diM 
to  a  senile  change  in  the  Inns — a  changu  vhieh  is  efTcct^-d  by  an  inereaüe  t&kiof 
place  in  llm  donHity,  and  htnce  in  the  refrarlive  power,  nf  IImj  layer*  of  the  latter 
from  within  outward.  F,vcry  ray  of  light  pa*iiug  through  the  lens  undergoes  a 
new  det^cclinn  in  each  layer,  so  that  thi'  f^nlire  rftfnK'Uiffi  is  miuib  grcalj^r  ttuin  if 
the  whole  lens  bad  ov«n  tlie  high  retraclive  power  of  ils  innemiosi  layers  but  was 
at  the  same  time  homogcooous.  Now,  in  old  age,  tbü  process  of  cnndcnsotioo  ex- 
tends farther  and  farther  from  tlie  center  to  thß  |)eriphery,  und  the  lens  becouws 
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constantly  more  homogeneous,  so  that  as  a  whole  it  suffers  impairment  of  its  re- 
fractive power.  The  emmetropic  eye  thus  gets  to  be  somewhat  hypermetropic, 
while  the  myopic  eye  becomes  less  near-sighted,  and,  in  fact,  slight  degrees  of  my- 
opia may  disappear  oltc^ther  in  old  agv. 


Optical  variations  of  the  eye  from  the  normal  may  relate  either  to 
its  refraction  or  to  its  accommodatioD.  The  anomalies  of  refraction 
are  to  be  strongly  differentiated  from  those  of  accommodation,  with 
which  they  are  frequently  confounded.  An  eye  whose  refraction  varies 
from  the  normal  or  emmetropic  we  call  ametropic*  There  are  three 
varieties  of  ametropia :  myopia»  hypermetropia,  and  astigmatism. 
When  the  refraction  of  the  two  eyes  is  different,  we  speak  of  anisome- 
tropia. 


*  [From  A,  privative,  lürpw,  a  limit,  and  Af,  sight] 
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CHAPTER   in. 


MYtiPIA. 


142-  SuoKT-siOHTEDNESS  (myo/JiVr.  .V)  18  tlintrefniclive  condiiioot^ 
the  q;«  iti  which  raya  that  are  parallel  to  each  other  when  tliey  till 
upon  the  eye  come  to  a  focus  in  frmit  of  the  retina.  TIeiice,  when  ih^ 
rajs  strike  the  retina,  they  have  already  become  divergent,  and  cheft> 
fare  Uitm  a  diffusion  circle  upon  the  latter  (na,,  Fig.  319).  A  dUtinct 
image  is  formed  upou  the  retina  only  when  the  rays  faaro  s  certain 
degree  of  divergcnw  us  they  arrive  at  the  eye,  which  is  the  cäbc  wh<ii 
they  eiiianaLd  from  a  point  II  sitimt«d  close  by  (I'ig.  219).  This  p<»iDi 
is  the  far  puint  of  the  myopic  eyo — i.e.,  is  the  point  for  which  the  eye 
in  adjusted  when  in  a  state  of  accommodative  repoae.  Accordingly,  the 
far  point  in  till»!  euao  lies  at  A  finite  distance.  The  greater  the  tnyopia, 
the  farther  in  front  of  the  retina  is  the  point  of  intersection  of  panUlei 
ravB,  and  hence  the  greater  ia  the  divergence  that  rays  must  have  in 
order  to  unite  upon  the  retina,  and  hence,  too,  the  nearer  to  thopye  must 


Pm.  as.— Path  or  tsx  Rats  in  a  MTono  Etk. 

the  far  point  (/?)  lie.     Consefpieatly  the  degree  of  myopia  is  determined 
by  the  tliatatice  of  It. 

Dtterminrition  of  Myopia. — The  dietiLnee  of  R  from  the  eye  can  be 
measured  directly  hy  plaring  line  print  before  the  eye  and  gradnallr 
withdrawing  it  until  it  becomes  too  indistinct  tobe  read.  This  method. 
however,  has  serious  defect«,  so  that  we  prefer  to  determine  the  poation 
of  R  by  mennsof  conravn  cI»«-'"!*-  T<et  lis  asenme  that  the  eve  has  .ttifh 
a  degree  of  mvopia  that  its  far  point  is  50  centimetres  in  front  of  Üw 
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jye  (Fig.  220,  F) ;  the  rojrs,  then,  that  onianaic  from  this  point  come 
'  to  a  f ocas  upon  the  retina  (at/).  How  can  »c  maoago  to  have  this 
'        eye  see  parallel   riiys  disUnctly — i.  c,   have  them  focuso«!  upon  the 

rottiia?  Kvidentlj  by  giving  them  ilic  uinie  dii-ection  oa  if  they  enia- 
^—    Dated  from  ih«'  far  |ioiiit.      This  io  «'tlwtt'd  hy  |ila<;iTig  before  the  eye 


Fin    sat  — 0>BKBCTioit  or  Nto^ia  kt  a  LVnaCitVB  fjlt.Afia 


a  concave  glass  of  50  centimetres,  fucal  dietmice — i.  e.,  ot  -  2  D.  Bj 
this  glasB  parallel  rays  are  rendered  as  divergent  as  if  they  emanated 
frfim  its  focus  {see  page  GG2).  This  liep  50  centiraetrt'S  in  front  of  the 
ghiKt — that  is,  at  the  siime  spot  at  which  the  fur  ptiitit  of  the  eye  is 
situated  (at/).  Accordingly,  parallel  rays  acquire  the  same  direction 
OS  if  they  iinianatcd  from  the  far  point  of  the  myopic  eye,  and  am 
honco  focuBod  upon  the  retina  of  the  latter  go  as  to  form  a  distinct 
image,  (In  this  discussion  the  distance  of  the  ghiss  from  the  eye  is 
uogloctcd.) 

The  deduction  made  in  the  foregoing  example  holds  good  for  all  de- 
gree« of  myopia.  Tlie  following  rule  may  therefore  bo  eniinrlateJ  :  A 
iiiyopic  eye  seen  diat,itK-.t3y  »t  innnite  distanco  with  that  ('oncave  glass 
whose  focal  length  ia  equal  to  the  distance  of  the  far  point  from  the 
eye.  And  conversely:  The  focal  length  of  that  concave  glass  with 
which  the  myopic  eye  sees  romote  object«  distinctly  give»  the  distanc** 
of  the  far  point  from  the  eye — i.  e.,  the  degree  of  myopia.  If  a  man 
sees  remote  objocta  distinctly  with  —5  P,  his  far  point  is  ^0  centime- 
Ires  (100  -^  5  =  'iO).  But  in  designating  the  degree  of  myopia  we  do 
not  usually  give  tbe  position  of  the  far  point,  but  give  directly  the  re- 
fractive power  of  the  correcting  gliiM — writing,  therefore,  JV=  n  D. 

If  a  glass  of  —6  D  is  plaoeil  before  an  eye  whose  J/^  =  5  Ö,  snch  an 
oye  would  still  see  clearly  at  a  distance  ;  the  extra  strength  of  1  /)  being 
neutralized  by  a  corrot! ponding  effort  of  the  accommodation.  Since  in 
myopia  there  is  often  a  tendency  to  aixKinimmlate,  it  is  by  no  means  rare 
to  lind  myopes  who  are  wearing  glasses  that  over-correct.  In  order  not 
to  fall  into  the  same  mistake  in  determining  myopia,  and  thus  make  the 
latter  greater  than  it  really  is^  we  must  regard  as  the  correoUng  glass 
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tho  weakest  cuacavo  gluss  with  which  tho  m}'o{>e  scea  dUtiuctljf  ii  t 
diatonce.  Heuce,  in  determining  myopia  wo  proceed  as  follows  :  ff* 
place  the  mtfop»  at  a  distance  of  6  mstre»  from  iSneUett^a  tetti  cardy  ami 
keep  putting  concaw  glasses  bffore  his  egss,  beginning  with  the  mahr 
ones  and  gradually  advancing  to  those  that  are  stroni/er^  untü  fJU 
hAst  vision  is  obtained  which  can  possibly  be  secured  in  th  ia  epeeiaJ  mm. 
Tfie  weakest  cimcave  glass  with  which  this  vision  %s  obtainsä  ffivee  tk* 
degree  of  myopia* 

This  method  of  determining  niyopiii,  wliioli  wiut  iimtituted  by  Dud 
dors,  ia  tlic  one  generally  employed.  It  is  pretty  tcdiout;*  siuce  we  »ft 
obliged  to  go  gradually  from  weaker  to  stronger  glasses,  and  freqaeatlj, 
tlierofore,  have  tu  placo  quite  a  targe  nnmber  of  glaste«  Ix^fore  the  eye 
before  we  get  to  tho  ono  tliat  corrects.  Hence,  some  have  coDceired 
the  idea  of  determining  not  only  myopia,  but  also  the  refraction  gen- 
emlly  in  a  moro  expediUnus  way,  namely,  by  the  use  of  varioas  ap- 
paratuR  which  »ro  calleil  optometers.  These  are  couatrut*t«d  upon  vari- 
oils  principleti.  Most  consist  of  a  test  object  at  which  the  eye  luoitk 
through  a  single  len»  or  through  two  lenses  combined.  The  rays  whicti 
enter  the  eye  can  be  given  a  panillcl,  convergent,  or  divergent  direction. 
and  so  adjusted  to  »uit  the  different  rcfmotive  errors  that  may  exiat. 
either  by  altering  the  pliico  of  the  test  object  or  by  shifting  tho  leases. 
The  refraction  is  then  simply  read  off  from  a  scale  which  is  attached  U> 
the  instrnment.  In  spite  of  the  adrantage  aocming  from  tho  almoii 
instautttueoua  determination  of  the  refnii-tion  which  these  instruracou 
alforj,  they  have  not  become  popiilar,  because  the  refraction  a»  foond 
by  them  it)  regularly  too  high ;  for  the  person  who  is  looking^  into  tho 
instrument  exorts,  without  being  aware  of  it,  some  effort  of  accumnio- 
dfttion.  Uence,  if  we  desire  to  find  the  true  refraction — i.  o.,  the  rn- 
fractive  stjite  of  tlie  eye  when  the  ar-conimodation  is  relaxed — wo  an» 
obliged  Srst  to  paralyse  the  accommodation  with  atropine,  a  proc«]«^ 
which  canses  the  patient  considcrablo  dianomfort  and  nnnoyanco. 

The  determination  of  myopia  by  glasses  or  optometers  is  calle«!  tbc 
subjective  method,  because  it  is  dependent  upon  the  stateroeata  of  tlio 
patient  For  this  reason  its  result»  are  not  always  cxncL  It  often 
happens  that*  by  the  patient  straining  his  accommodation,  a  higher 
degree  of  myopia  is  simulated  than  really  exist*.  Moreover,  we  are  dfr- 
pendent  upon  the  patient's  good  will  and  intelligence.  Frequentlj 
we  are  dealing  with  malingerers,  who  purposely  try  to  make  thoir  my- 
opia appear  too  high,  in  onlnr  to  estiape  military  service.  Again,  in 
small  children  this  method  is  not  applicable.      For  such  oases   the 
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'*[Thia  la  th«  rulo.  pntrtdpil  tlio  (uicoinmudalion  is  «till  MrtJve^     If  the  aooooi-' 
mctflBtion   i»  complntely   paralyxfirl  hf  slmpini^,  or  hoinfttropine.  th«  rule  is 
n-rerM— i.  «..  th«  »Irfmgfjit  coT(it«ve  ßlas))  with  which  th«  b«t  »isioo  is 
glTRi  the  proper  eorrectin^  ^'liutn  fur  th«  patiunL  tu  weitr  whun  his  aocomi 
re^ns  its  power.    See  alsr>  g  148  A. — D.j 
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obj'firMve  method,  which  oonauts  in  the  deter mination  of  the  refraction 
by  moaiie  uf  the  uphttialmoeoope  [or  shiulow  t«&t],  and  wliich  ie  there- 
fore independent  of  the  ist&tomonts  of  the  patient  (pages  18-24)  is 
aaitable.  And  ercn  when  the  degree  of  mvopia  haa  been  ulreadv  de- 
termined by  the  anbjoctive  tefit,  the  result  Bhuuld  in  every  instauce  bo 
verified  by  the  objective  tost  for  the  refraction. 

Causes  of  Myopia.— The  fact  of  parallel  rays  ooming  to  a  focus  in 
front  uf  the  retina,  which  coustituU-H  the  eiwence  of  myopia,  niav  in 
general  ari»e  in  two  wave  : 

1.  The  re/racfife  power  of  the  eye  is  abnormally  great,  &o  l}iat 
juirallßl  rays  aro  made  too  cuuvergcnl,  the  retina  in  this  case  being  in  its 
normal  situation.  The  cause  of  the  increased  refractive  i>owcr  may  lie 
in  the  cornea  or  in  the  lens.  In  the  cvrnea  it  is  incrcused  e.urvaturc 
that  leads  to  myopia.  Tbie,  therefore,  is  found  in  ectasea  of  the  cornea 
of  the  most  diverse  sort,  but  to  the  greatest  degree  and  most  obviously 
in  keratoconus,  biK^use  in  this  condition  the  cornea  at  the  same  time 
retains  its  transparency.  Myopia  caused  by  increaeed  curvature  of  the 
cornea  is  always  associateil  with  a  considerable  degree  of  astigmatism. 

The  hn^  can  cause  abimrmal  elevation  of  ihe  re/raoLivity  of  the  eye 
either  througli  increased  curvature  or  through  augmentation  of  density. 
The  following  oases  are  to  bo  regarded  as  belonging  in  this  category  : 
(d)  In  luxation  the  lens  takes  on  an  increased  curvature  because  ihe 
tension  exerted  by  the  zonula  is  removed.  If  the  case  is  one  of  lu.ia* 
tion  into  the  anterior  chamber,  the  forward  displacement  of  the  lens 
contribut««  to  tlio  incrt-afii^  in  n-fractive  jiower,  since  with  the  lens  the 
nodal  point  of  the  whule  dioplnc  syst«ui  is  shifted  forward,  (b)  Ac- 
commodation, which  increases  the  curvature  of  the  lens,  may  ho  kept 
permanently  in  atM.ian,  and  hi*  long  as  this  spasm  of  ai-cummodation 
continues  myopia  will  be  present.  The  latter  disappears  when  the 
accommodation  is  paralyzed  by  atropine,  (c)  Myopia  due  to  increase 
in  density  of  the  lens  not  infrequently  sets  in  at  the  beginning  of  senile 
cataract  (see  pages  399  and  414). 

3.  The  refractive  power  of  the  eye  may  be  normal,  so  that  parallel 
rays  come  to  a  focus  at  tiic  customary  .spot,  but  the  retina  may  lie  too 
far  back.  The  cause  of  this  is  an  elongation  of  the  axis  of  the  eye,  for 
which  reason  this  sort  of  myopia  is  called  axial  mytypia.  The  dii^tcn- 
tion  of  tho  sclera,  to  which  the  glongation  of  the  eye  is  due,  may  affect 
either  its  antorior  or  its  posterior  division.  We  find  the  former  con- 
dition after  wderitis,  in  which  the  zone  of  sclera  which  adjoins  the 
cornea  is  softened  by  inflammation,  and  then  distended  by  the  intra- 
ocular pressure  {see  page  S30).  Bnt  by  fsr  tho  most  frequent  site  of 
the  distention  is  in  Uie  posterior  division  of  tho  sclera,  which  is  bulgt^l 
ont  posteriorly,  forming  the  staphyloma  posticum  of  Scarpa.  This  is 
the  ordinary  typical  form  of  myopia,  which  therefore  deserves  special 
mention. 
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Typical  Myopia. 

143.  Myopia  sees  indistinctly  at  a  distattce,  bconasc  of  the  p 
of  diifusion  circles.    To  muko  these  smaller,  and  thus  see  better«  tfaey 
Bcrow  the  HdR  tcgethcr,  and  in  this  way  produce  a  stenopajic  sliL    In 
fact,  It  is  from  ibis  habit  of  blinking  that  the  name  myopia  *  takes  it« 
origin. 

Myopes  nee  well  near  by^  and,  moreover,  hare  the  advantage  that 
they  nt^ed  use  little  or  no  aocommodation  for  this  pnrpotie.  Thu  mug« 
of  accommodation  Ims  the  same  relation  in  the  myopic  eye  (if  the  high 
degrees  of  myopia  are  excepted)  as  in  the  emmetropic  eye.  Only,  since 
the  f»r  point  liiM  iit  a  ßnile  dieUmce,  the  whole  region  of  oococnmoda- 
tiou  is  placed  closer  to  the  eye,  as  cjin  be  seen  from  Fig.  '^14  (Xo.  3),  in 
which  the  region  of  accommodation  lies  between  10  and  5  centimetres 
in  front  of  the  eye.  In  working  at  close  range,  thereforo,  tlie  myope 
Deeds  to  use  less  accommodation  than  the  cmmetropc,  or  even  no  ao- 
oonimo<lation  at  all.  Suppose,  for  instance,  that  work  haa  to  be  done 
at  a  distiinc«  of  33  ccntimetn^.  In  this  ciise  the  ommotropereqiiinea^^H 
ai'commodatiou  of  3  I)  (100  •^Z'i  =  3).  A  myope  whoso  myopia  eqat^^f 
1  D  needs  only  %  t)  at  acnommodation,  and  one  having  a  myopia  of 
3  Ü  needs  none  at  all,  since  his  far  point  lies  at  the  working  distance. 
As  soon,  thcreforo,  a»  myopia  haä  reached  a  certain  degree,  the  aocom- 
modalion  ceases  to  hu  utsed  (it  heing  preijiipp'Oeed  that  no  glaeaea  are 
worn).  Uence,  in  myopia  of  high  degree  the  range  of  accommodation 
is,  as  a  rule,  not  m)rmal,  but  diminished. 

For  the  same  reason,  in  myopes  presbyopia  seta  in  later  than  in 
r>mmetropes,ordoesnol  set  in  at  all.  To  hesure,  the  diminution  in  elas- 
ticity of  the  lens  i»  produced  in  a  myopic  eye  just  the  same  as  in  aoy 
other,  but  practically  it  does  not  make  itself  so  perceptible.  If  a  man 
has  a  myopia  of  4.5  D,  his  far  point  lies  at  22  centimetres,  and  will 
always  remain  there  though  ho  1h)  ever  so  old.  During  his  whole  life, 
therefore,  there  will  be  distinct  vision  at  this  distance,  the  only  differ- 
ence from  what  existed  previously  being  Uiat  the  patient,  when  at  an 
advanced  age  he  has  lost  his  power  of  accommodation,  will  no  longer 
be  able  to  see  closer  than  32  centimetres — a  thing,  however,  which  there 
is  no  necessity  of  his  doing  in  any  case.  Such  a  myope,  therefore,  does 
not  become  prosbyopio  at  all.  Those  having  myopia  of  less  dogre« 
do  becomo  presbyopic,  but  do  so  later  than  emmetropes.  The  point  of 
time  when  presbyopia  set«  in — i.  e.,  when  the  near  point  recedes  bi^yund 
22  centimetres — I'^n  wiflily  bo  i»lculatef]  for  each  individual  case  if  wr 
know  the  degree  of  myopia  and  the  amount  of  the  range  of  accommo- 
dation at  different  agee. 

The  trovbUa  that  myopes  complain  of  vary  acoordiug  to  the  degree 

*  fftOiQ  /i4mf,  to  sfaul,  to  blink,  and  ^  sigfaL 
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mvopift.  In  the  towtr  prudes  of  tnyopitt  distaul  vision  bt  indistinct, 
and  vei  often  Bitflice«  for  «rdiimrj  jjurpiwes,  so  that  nmnv  myojicH  of 
(his  6urt  do  not  utic  glaasea.  For  near  work  luodcrately  utiar-sighted 
«yes  arc  generally  regarded  aa  wrricxiablc,  becaiiae  they  do  their  work 
«iih  leM  accommodation, and,  moreover,  cither  become  presbyopic  loto 
or  do  nut  become  so  at  ull. 

It  is  otberwtse  with  the  high  degree«  of  myopia.  In  this  ca«e  not 
only  U  the  complaint  miule  of  indlfitinct  vision  at  a  distance,  but  alao 
of  iuubility  to  keep  on  with  work  near  by  for  any  lengtli  of  time  ;  for, 
owing  to  the  short  distance  from  the  eyt«  al  which  Uie  far  point  lies, 
a  considcrablo  effort  of  con  vcrgonce 
is  required — au  effort  which,  more- 
over, iä  often  rendered  difticult  be- 
cause the  impulse  to  converge  is 
diminished,  owing  to  the  abolition 
of  the  accomnuKlatioN.  ilence,  u 
latent  divergence  and,  as  a  result 
of  it,  troubles  ^mptoraatic  of  mus- 
onlar  asthenopia  develop.  By  a 
transformation  uf  this  latent  diver- 
gence into  a  manifest  one,  a  stra- 
bismus divei-gcns  may  be  set  up,  a 
condition,  therefore,  which  is  most 
frequently  met  with  as  a  result  of 
marked  myopia. 

In  myopia  of  high  degree  it  is 
-often  thecaso  that  satisfactory  dis- 
tant vision  is  not  attained  even  by 
glasses,  because  morbid  i-lmnges  ex- 
ist in  the  fundus.  For  the  same 
reason,  vision  close  by  is  frequently 
defwtive  in  spito  of  the  great  ap- 
proximation of  the  object.  More- 
over, complaint  is  made  of  rapid 
exhaustion  of  the  eye«,  of  great  seu- 
Mitiveneas  to  light,  and  of  musca? 
volitautea.  The  la.'tt-named  phe- 
nomenon is  also,  to  be  sure,  found 
in  healthy  eyei  (see  page  434) ;  but 
the  myopic  eye  is  more  prone  to  see  musci»  volitantes,  and  sees  them 
in  greater  number.  This  arises  from  the  fact  that  myopic  eye-s  with- 
out glasses  see  everything  indistinctly;  and  upon  a  hazy  background, 
such  as  is  produced  by  this  indistinct  vi»<ion.  opacities  are  better 
projooted ;  moreover,  in  the  higher  degrees  of  myopia  pathological 
opacities  of  the  vitreous  are  apt  to  be  present     Muacai  volitantes  or» 
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oUirr.  *>>  tliui  lIh>  ln(«nwüuil  Riwor  lodt- 
•■I«!  kL  its  i:-i.lrrii>iL}r.  and  nmrr  ku  al  Oie 
t«rn(inral  «idt-,  t.  ihAn  at  ihi-  iMvtm.]  *\Ji\  n 
Tbe  opUu  iiifrT«,  >.  hIiowk  uittiiu  l^\*^  Tor«- 
DWD  ndpTB  an  ouiwaM  Iwiid  (Her  ilio 
arva  ncnipin)  hy  Um>  poaierlor KUitHylnma 
UnirvlBBiKiiit^noriMaohnitiDt  of  ihi'  viin'- 
oiM.k:  and  In  Uilarjrp  Üivrv  laal»»  i-n-u-ut 
an  anl4-rti)r  dtilaehm^nt  rJ  thp  *ltr«>(MWk  b. 
Tfai>«nU«iorc4ianibrTlB  irrydvrit;  lli»  cili- 
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Dot  iofrequeiitly  h  source  of  cwnetaDt  aimoyanoe  and  worry  to  mj 
patieDts. 

Objective  eraniiniUwu  of  a  iie&r-ttighted  eye  shows  that  it  ü  loQ^ec 
than  nonntLl  (Arit).  The  elongation  ie  prodiic^tl,  an  ilisseciion  of  nitb 
eyes  shows,  by  the  distention  of  the  sclera  at  the  posterior  pole  (Kig. 
'i'il).  In  marked  myopia  the  enlargementof  the  eyeball  is  recognizabli 
even  in  the  living  oye.  Tlic  eyo  jirojects  far  furward  (pop-eyo);  aod 
when  it  is  turned  well  in  toward  the  dosc,  so  that  the  eqnatürial  region 
appears  iu  the  outer  portion  of  the  palpebral  tläsure,  thie  docs  not,  «t 
in  the  case  of  the  normal  i-vk,  inak«-  a  sharj»  curve  in  litrtiing  backward, 
but  rung  baek  without  much  curritig — almost  Htraigbt,  in  faoL  Yen 
myopic  eyes  are  alao  Dsually  characterized  by  a  deep  anterior  cbaniber 
and  a  dilatetl  pupil. 

The  most  important  changes  in  myopia  arc  those  which  are  situated 
in  the  funihm  and  can  be  recognized  by  ophthalmoscopic  i-xaruinatioo. 
ThcK,  as  a  general  thing,  are  the  more  extensive  the  higher  the  degree 
of  the  myopia.  They  affect  above  all  the  chorioid  and  rt-tina,  which 
become  atroplc,  both  in  tin:  vicinity  of  the  papilla  and  in  ttie  region  of 
the  macula  lut^a  (sec  pages  343-345).  The  latter  spot,  moreover,  is  the 
favorite  seat  of  retinal  hsemorrhages.  Numerous  floating  opacitica  on* 
formed  in  llie  vitrirutis,  tin-  latter  at  the  same  time  l)«riiining  liquefied. 
The  conaequeuees  of  the  degeneration  of  the  vitreous  make  tbenuelvca 
apparent  both  in  the  lens  and  in  the  retina,  la  the  former  there 
develop  opacities,  and,  as  a  result  of  the  atrophy  of  the  zonula  of  Zion, 
tremuIoiiHoesa  and  even  luxation;  in  the  retina,  dptachment  occurs. 

Most  cases  of  myopia  are  tho«e  of  low  degrvt-,  which  develop  during 
youth  and  come  to  a  stop  after  the  completion  of  the  bodv  growth 
{atationartf  myopia).  In  other  cases,  however,  the  myopia  attain«  a 
considcrablL-  hcij^iiL  oven  in  youtli,  and  then  does  not  mmain  stationary, 
but  increases  steadily  during  the  whole  life,  so  that  Snally  it  r««cheff 
the  greate«  possible  degree  {progressive  myopia).  It  ia  mainlv  the8e 
case«  that  lead  to  destructive  changea  in  the  interior  of  the  eye,  and 
that  cause  myopia  to  appear  in  the  light  of  aditrease  of  the  eye,  and  of  a 
severe  disease,  too,  which  in  advanced  age  often  gives  rise  to  amblyopia 
or  oven  blindnoss. 

144.  Causes  of  Myopia— Myopia  is  only  ciceptionnJly  con^nital, 
elongation  of  the  eye  in  that  cane  existing  at  the  time  of  birth.  The 
rule  is  that  myopia  develops  in  youth  at  the  time  when,  as  the  whole 
body  is  growiog  rajiidly,  considerable  demands  are  at  the  same  time 
made  upon  the  eyes  by  school  life  or  by  work.  It  has  been  established 
by  many  observations  (hat  acquired  near-aightedness  is  found  almost 
cxcluttirely  in  those  persons  who  are  compelled  to  strain  their  eyes  with 
near  work.  Such  are,  on  the  one  hand,  the  members  of  the  cultivated 
cla&SQR  who  apply  themselves  to  study ;  and,  ou  the  other  band,  working 
people,  like  tailors,  seamstresses,  compositoD^,  lithograplier»,  etc.,  who 
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have  fine  vork  to  do.  There  is  thus  no  doubt  but  that  the  cause  of 
myopia  is  furnished  by  near  work.  Here  two  factors  come  in  for  con- 
sideration, namely,  the  accommodation  and  the  conTergenc«,  by  the  com* 
bined  action  of  which  the  distention  of  the  posterior  polo  of  the  eye  is 
effected.  But,  ulUiouglt  «iraining  u(  the  eyes  in  near  work  is  the  cause 
of  myopia,  not  all  but  only  a  fraction  of  those  who  are  subjected  to  this 
strain  actually  become  near-sighted.  In  tbia  fraction,  therefore,  special 
luhiitional  factors  munt  be  present  which  favor  the  development  of  the 
myopia  due  to  near  work.  The  following  ore  the  factors  of  this  sort 
that  we  know  of  :  1.  A  predisposition  to  myopia,  which  duubtlcsa  has  ita 
scat  in  definite  luiutomical  conditions,  such  as  too  slight  resistance  of 
the  Hjlera^  peculiarities  in  the  relations  of  the  ocular  muecles  or  of  the 
optic  nerve,  etc.  Since  anatomical  peculiarities  are  prone  to  be  in- 
herited, the  hereditary  character  of  myopia  is  also  readily  explainable. 
The  children  of  near-sighted  parent«  are  not,  to  be  sure,  born  near- 
sighted  ;  but  if  they  are  ex|K>Bed  to  those  conditions  which  favor  the 
dcvolopmont  of  near-sightedness,  they  show  a  greater  tendency  to  be- 
come myopic  than  do  the  children  whose  parents  have  normal  sight, 
a.  Those  circumstanced  which  compel  too  great  approximation  of  the 
work^  and  thus  require  an  abnormally  great  accommodation  and  cou- 
vergenco.  This  is  the  case  when  particularly  fine  work  has  to  be  doner 
or  when  work  is  carried  on  with  insunictent  illuniination,  and  also  when 
the  visual  acnity  is  diminished  (by  maculie  of  tlie  cornea,  opacities  of 
the  lens,  aatigmatism,  etc.),  m  that  it  becomes  neceseary  to  bring  the 
objects  closer  than  usual  (see  page  673).  3.  Laieiii  divergence  \rx' 
ophoria^  conwrgenre  in»wßcienc^\  The  greater  the  myopia,  and  hence 
the  nearer  the  point  »t  which  objects  have  to  be  held,  the  greater  the 
effect  which  this  factor  cierts.  It  impedes  the  act  of  convergence,  and 
in  this  way  accelerates  the  progress  of  the  myopia.  4.  Spasm  of  the 
aearmmodation  at  first  elmulatcs  myopiu  and  afterward  generally  paaae« 
into  actual  near-might  It  arises  from  the  fact  that  the  accommmlation 
is  kept  strained  upon  close  work  for  many  hours  every  day ;  then, 
finally,  it  happens  in  young  persons  suffering  from  this  accommodatire 
spasm  that  they  are  no  longer  able  to  relax  their  accommwiation  com- 
pletely, so  they  still  accommodate  when  they  are  looking  at  the  distance, 
and  hence  appear  to  be  near-sighted,  although  they  are  really  emme- 
tropic, or  even  hypermetropic;  and  if  they  are  actually  near-8iglite<l,  a 
still  higher  degree  of  myopia  is  simulated  because  of  the  spasm.  The 
existence  of  a  spasm  of  accommodation  is  diucovereiJ  by  our  fiiiding  the 
myopia  to  he  higher  when  we  make  the  subjective  test  with  glasses  than 
when  we  determine  it  objectively  with  the  ophthalmoscope,  for  the 
accommodation  is  usually  completely  relaied  during  the  eiamination 
with  the  ophthalmoscope,  so  that  the  eye  manifests  its  true  refraction. 
The  test  of  the  correctness  of  our  determination  is  the  instillation  of 
atropine,  which  payalyzes  the  accommodation  and  thus  remoToa  the 
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ä|iaain,  8o  Ihat  when  the  exAmm&tioii  vitti  glasses  is  nijide    the 
refraction  is  founi). 

Treatment.— It  is  impossible  to  Jo  away  with  tbe  elougutioD  of  the 
eyuH,  tliui  foi-iiis  the  barns  o(  myopia.  ^Ve  must  coulino  oui-Belres  to 
roskiagpruvi::iioii  )iy  inemi.s  uf  suitable  glasses  for  distinct  vision,  and  to 
procedures  thui  will  t.')iublu  ciodc  work  to  bo  carried  ou  as  far  uä  rnajbe 
without  oxhaiiscion.  Moreorer,  the  progress  cf  the  near-sigbt  xnust  ba 
checked  as  far  as  possible«  and  any  complications  present  be  attacked. 

The  following  principles  hold  good  viih  refurtiiice  to  the  wecriiig  of 
glasses  by  myopL-ä :  In  the  low  degrees  of  near-sight  (up  to  about  2  />) 
it  is  sitßicienl  to  oiilor  glusisi«  for  distance,  jirovideil  that  uny  desire  for 
theiQ  is  exprc^ssi'd.     For  nour  work  glasses  arc  unnecessary^  since  vision 
can  be  curried  on  nithout  them  at  a  suflicieut  distance — that  is,  up  luor 
beyond  50  centimetre«.     In  the  medium  degrees  of  near-tiight — i.  e;., 
from  'i  to  about  7  Ji — glasstw  are  nece-iaary  for  distance,  and  thev  ax« 
often  deairablc  for  near  work  as  well ;  for  otherwise  iJie  work  would 
have  to  be  held  too  close,  and  would  thus  reipiiru  great  convcrgenc« 
which  might  give  rise  both  to  exhaustion  u£  tbe  eyes  and  to  pro^fresatTe 
increase  of  the  noar-siglit.    If  the  oyo  is  ctherwiRO  healthy,  and  tbe  range 
of  accommodation  is  large  enough,  a  gloss  is  prescribed  which  can  be 
worn  constantly  for  both  distant  and  near  points.     This  glasäought  not 
quite  to  correct  the  myopia — e.  g.,  in  a  myopia  of  5  D  a  glass  of,  aar, 
—4  />  would  be  givon.*     If  the  range  of  accommodation  is  small,  either 
on  account  of  advanced  age  or  from  other  reasons,  the  glatt»  which 
nearly  corrects  the  myopia  will  not  be  borne  for  near  work.      Near- 
sighted jicrsons  wlio  liave  worn  the  same  glass  constantly  for  many 
years  Und  that,  as  they  become  older,  reading  with  this  glass  becwmes 
mure  and  more  dtflicult.     In  such  case«  two  sets  of  glasses  mast  be 
ordered:  a   strongt^r  unt>,  which   almost  corrects  the  myopia,   for  far 
points;  and  a  weak  one,  for  near  work,  which  removea.the  working 
distance  to  the  point  desired.     The  same  rule  holds  good  for  the  high 
degrees  of  myopia,  in  which,  likewise,  different  glasses  must  bo  pn>. 
■cribed  for  far  and  near.     When,  owing  to  complications,  the  riaiul 
aouity  Is  greatly  diminished,  glasses  are  in  any  case  of  little  or  no  use- 
Prescribing  glasses  for  near-sighted  persona  requires  much  experi- 
ence and  a  careful  consideration  of  all  the  attendant  conditioas-    In  no 
case  should  the  choice  of  glasses  be  left  to  Che  optician. 


*fFroiua  large  body  uf  «j«ttctii.i(  collei^ted  in  Ihi«  roiiiilrf  (t  hMAppf^ATvd  th«l 
Ihe  fall  and  early  corrrction  of  mj-opla  tends  to  check  the  progjMl  of  the  pnM»M. 
Il  U  thcri'foro  beoomlng  s  moi«  and  more  jircvalvnt  prai^ice  bere  la  rorrrcC 
myopia  fully,  even  «lu-ii  uf  iliglit  iJcf^rre,  tttid,  an  far  a^i  possible,  tn  get  the  [lAlient 
louse  the  sanw  ßlasa  for  ilistAncc  and  nt>nr.  In  this  way  theej-es  are  pUot^l  nndar 
mora  normal  c^onditiLMi»  txth  for  diat«nt  and  n<Mir  virion  and  ■Iih>  as  rvg&rtla  its 
wcommodative  functiuns.  Tlic  result  of  this  |>nu](ice  in  individiuu  mae«  hag 
prored  eintueiillf  satisfauLory.     See  aim  g  148  A. — 1>.] 


In  additioD  to  the  selection  of  glasseg,  the  rsffulation  of  the patimV» 
Mtöita,  both  as  rej^anla  his  general  comlitiuQ  und  bis  e^'es,  must  be 
utteuded  to.  This  Is  the  more  important  the  greater  the  m^upia  is^  and 
the  more  reason  there  is  to  apprehend  iU  progroasive  ttdvuncuineut  and 
the  derelopmetil  of  coinplicaUone.  And,  firsl  of  aU«  near  work  must  be 
restricted  as  mneb  a«  possible.  Such  work  as  Lua  to  be  done  undur  any 
circumstances  should  be  pt^rformod  at  the  groalest  possible  distance 
from  the  ejes.  Tu  eff*iol  this  we  most  ace  tu  it  that  the  print  of  the 
bookg  is  good,  that  the  illumination  is  suBicient,  that  the  correct  posi- 
tion is  maintained  in  reading  and  writing,  etc.  Work  in  the  evening 
by  artitlciiil  liglit  must  be  rcstrictc«!  as  far  as  possible.  It  is  verj 
advantageous  to  interrupt  the  work  at  frcquont  intcrrala  and  rvsi  the 
eyes  hy  lucking  at  a  distauüe.  If  it  is  apiNirciil  Unit  the  near-aight  is 
making  rapid  progress  and  threatens  to  reach  a  still  higher  degree,  it 
is  advisable  to  drop  all  studies  for  quite  a  long  time.  If  gpaäm  of  the 
accommodation  exlats,  tntorvalä  of  this  sort  can  be  utilised  for  treat- 
ment with  atropine.  Young  people  with  markedly  progres«re  myopia 
should  be  warned  to  take  the  condition  of  their  eyes  into  account  in 
chuoHing  a  profession.  An  occupation,  like  chat  of  civil-servico  clerk 
or  one  of  the  learned  profeesions,  that  requires  constant  reading  and 
writing,  is  not  suitable  for  people  of  this  sort 

Id  the  highest  degroes uf  nvar-sigblediiess.woma^fniwi'«  Me  /«(m  by  discinkD. 
fireii  if  is  BUM  traDS|Min>nt  (Fuknla).  The  operalion  in  a  )niilAt)Io  one  for  young  pet* 
»otiti,  whose  rayopla  tunoutit»  tu  more  thsn  l5  2>.Bnd  who  do  not  show  exoeujve 
{«ihological  change«  in  Lho  tuniltuu  Tin-  cft-  may  tlitii«  Iw  bruUK^it  iiciu-l>  tu  Lha 
[loiiit  of  ciniiiotropu,iiu  that  it  is  able  to  se«  ijislinrdy  ai  n  distance  wilhoiit  any 
j^u«.  W«  miK  not,  however,  overlook  th«  fact  that  by  this  operation  we  saoriflce 
ibo  a4^-(»iniuiiMl»tiun,  arut  Ihut  thn  o|>i;raliuii  liuua  uol  a<:L  U>  clieuk  tlic  incroiaiiig 
«lon^tion  of  thn?  oyvball  and  tJip  consecjiient  ctiangns  in  thR  fundu». 

The  aontoraioal  demonstration  of  the  tntargtrHttit  of  the  myopia  tifthatl  was 
first  made  by  Arlt,  Riid  tliUH  tho  nuLuro  of  myopia  was  «.'»talitisbcd  (1854).  Soarpa, 
to  b<  «lire,  had  alrcoulyat  mi  OArlicrdntt'  (IH07)  »tianrvrd  the  ecto-iia  of  the  posterior 
[Ktlc  uf  lliu  uy«  pvoiiliar  lu  myopia,  but  did  not  re<.'Crgtilxe  it  as  the  cftiixe  of  tlw  lat- 
ter. The  si»  of  this  ectasia  is  in  ilirrvt  rat  io  t»  thn  dr^ree  of  llie  niyupra.  In 
iiear-sigbt  of  moderate  amount  Ihv  ectasia  is  limite<l  simply  lo  Üio  poMlcrior  polo 
of  the  eye;  but  in  llio  highor  df^irnt-s  of  myopia  the  ecla«ia  {e  «i,  Hg.  SSI)  «xtondB 
until  the  optic  nervn  üi  implic-atcd,  ami  f^ets  to  liii  ii|iiin  tlin  «ide  of  the  protrusioa. 
The  eloniiation  of  the  eyeb«ll  A\iv  to  the  etAajiia  may  be  very  (»oridcrable ;  thece 
are  eyeballs  whith  liavc  an  axial  kngth  of  upward  of  85  millimetr*«.  while  th»  oor- 
real  eye  is  only  3-1  millimetre«  long. 

Th«  moet  »t  rikinp  feaUir«  prewnted  by  roicroapopic-al  examiiuUJon  of  the  ecluia 
poitterinr  «rgmmt  of  the  uyi-Nnll  i»  thi.-  \\  i»pla(!nment  of  Ihn  Hclem  with  refun-nc«  to 
Iho  optic  nerve.  It  Inokn  as  though  tiic  trank  of  the  nerve  had  Xttivn  pnth-d  away 
from  th«<  foramen  acler»  and  toward  the  naMl  mde;  and,  as  the  bend  nf  iho 
optic  nerve  ih  fised  in  tli«  fommvii  wlcn-,  the  RtT«ot  of  thi.>i  traction  is  tluxt  the  nerve 
itself  is  made  Lo  l>cnd  at  its  extremity  tPigs.221  and  3S3>.  Tho  external  »heath  is 
tbotdrawnswiy  from  the  trunk  of  the  Dcrro,  particularly  at  the  temporal  side;  for, 
■i  the  optic  nerve  is  dit<plai-e<l  to  tlto  nasal  side,  it  is  carried  farther  and  farther 
sway  on  its  temitoral   stdn  fnmi  its  outer  ah»al.h,  whiHi  in  doriv«]  frnm  tlio  tielorm. 
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Pio.  ttS. -OP770-)CBim  Ejrnuxnt  in  Mtotu. 
Op«TMJkU(o«n>ri4?  iMiiOK  or  thr  V^vwaj,  — Thr  |>a|il1Ltt,  f^-c.  ta  <>r  lb«  ahsM  of  ■■  _ 
wltti  IL-i  li)[Jkc  iLXU  verlloAl.    In  it«  oiitvr  tiJilf  It  «hovn  tlie  Uuice  phj-vlulcv^nü  cjcpavi 
upon  who«v<  HiMir  ATT  rUiblo  ()io  in'ciy  srtjiptlnn  of  ita^  IkinttiA  crititvML  whiln  U>«  c« 
•MM»lii  B-j-ond  c.n  rh*  Inn^r  vail  nf  ch*  «■««■«»alTon.     Adjalnfruf  th»  lr>ii*>r  burOcr  of  *>>■■" 
jilDiL  ADi]  iLit  aluirply  iirpftntt«d  (mm  It  li  thi>  brlsht  cranntm.  a-A.    Thw  Is  of  »  white  i 

while  i.hi'  pnpllDn  ilu>ir  i«  iwdillHh.    Thi-  cnwytii  w  oorarpi  wlUi  timwtiltih.  «Jong'»!«^ 

Inxit,  rpprwntiiit;  T>-m«in>  nf  tli«  «troma  pl^;nHial.  of  III«  di-iKiolil  Tbi-  »•mpiir&l  bordn-  of 
thu  crcvocut  !■  H^iw-plf  defliMMJ,  and  tfa«  <dK)rioid  K)Ji>i»^>-'  't  i"  notncwb«!  niDf>e  p4irnirtit«4 
iban  iMnal.  On  Lht-  otbrr  hand,  llw  eborlold  In  Hi«  vjdnltjr  «(  ttw>  ruuAl  hordrr  uf  tbv  p»- 
pPliiiUiowaK«onu'i.rh(icll|tht#rcOiloratton  In  IIm>  ipftoe  brtw-Hrn  r  and  d.  <k>  tlut  a  frUoiTM 
enwcenL  wIiIl-Ii.  \jt  \x  Mtre.  ia  ui^t  uugIj  murw  tluu)  a  KUgK^it^n  "f  ■">■*■  1^  formed  o«  ib^ 
■MMUaldr  r>f  till-  dliik  iHiipirrtraictinn  cru«c«nti. 

LtmaiTmiHAi.  Kn-Ti<i»  Tititonon  rmc  Hraa  or  Tnc  umc  Nvitrc  Mnicnlilcd  M  >•  i— ff*«* 
Itae  illaplAcfiiitMit  of  Ibn  optic  nvnr  «rllti  rvlaltOD  to  thi-  appnuiv  In  tlii*  Mt'li^ra  mXiA  cborMd 
Anti^Hl  fur  IK  piwmyt  In  obvlnim  TFir  »pUf  nrrTr-  funlnill.  Hti«rvT<T  rti<>y  nnuüKi  «f  m^t 
doUatMl  llh»-™,  anr  cn3anH]  Mrl-Ie  by  WoiKrrt«  hwma^xiliii  »laiii;  Iwiwwii  llttin  auilw 
neo  iJh)  «clrta.  w hid)  remain  unaUÜncd.  and  tti«  lontrtdnllnal  McUunaaf  th<-  ci^ntral  artar* 
■nd  oaunfvt'ln  Tin- Itlacli  «hUnlnr  wiaam  ahniiUly  «A  ihi-  Iwmtna  cribroan.  In  front  vf  ite 
IwnlnK  ertbiMHA  ili-  ii^d<>r  Um  optic  nerre  prearai«  <ii>'  [■limlolofflcal  «xcsTAiion.  Thti  b  % 
il«prT«rfou  wbu«w  Hour  aliUderpMt  part  Ik  fonnrd  )iy  thr  Inniltia  crHmwa.  Tfao  t*ninr««J 
mrilof  theezoaT&tloTi  tvliiiradown  qolt»  Knutuulljfrom  ihrrHlna.  Thr  iM«a|  wall  dr^ltaM 
alwiipUr.  nnil  ii)h>wh  tlv  mKH aeOJInn  a(  tW  (.i^riiriLl  i-mwlx.  Tl)?  tmnk  of  IbeopUc  nrrr«  to 
iniu-ru^J  obll(|i]«ly  iol"  (lir  «v«balL  a  fatfi  Lbat  In  |>artir'ijlArlv  i-vklrnt  what  onuinarlMM  k 
inadf  with  Füc.  I>  R  Tlllii  nhtiqiilty  nfTn-pi  all  punn  of  lli'-  tH-rvi-.  but  la  moat  pf«N*oaav«4  !■ 
tli^  Hi-it  «hfP»  It  Iraverm-n  Ihi»  wsNt»  iin<l  ctif<Huld.  TliP  tumrn<Ti  BCleoD  taprw-rlt  &  Rbm 
eanal,  nad  in  Ihr  normal  oyn  ib>  walla  connrri-  from  Im->iIiii|  firrwanl  tnit.  S  ''  '  r^ 
nwlBr  lu  ifap  ill<t)iliL4wimMil  of  Ihr  orrv».  they  f^cr  to  bnvc  an  oMiqui*  i-ounir  r' .  n 

lb«  na«*t  cowAnI  iti>?  t«tnpnral  atdn.    Thr  t«>mp<intl  »«11,  lli.-iiefo<*.  n  turnt-d  * < 

ward,  and  tiru<.T-.  viiicp  Ihi^  »v<tI>  in?  n^tlnn  Ir  Iranhjiaivni.  l-ocdm  Ibio  rirw  wh^i  i'.-k->i  at 
frnm  in  front  iirltb  tlie  ophthnlmnttrYipi-i.  rnniilntr  a  iirijcht  crmrirnt  «zl«ndlnj[  fratn  ^(»  tbr 
point  ri,  wlK^rr'  I  In-  piKiiii-iit  I'lilvliHiiin)  IvulnK.  Thf  Ktrow«  pliTtiHUt  of  tbc  chortohl  urtindi 
«omewliat  farther  Inward  tbau  doi«  thr  plK"<'^T>t  rpithnllnni,  and  ta (Mmarqairntly  arwn  itattor 
ih^  form  of  l«r<iwii  «spnta  »poo  tor  brijrht  rftnk  of  ihr  iTMiprni  Th*  natal  wall  of  th*  arlciraJ 
L-aual  \*  iiiruF-d  luuil;  liackward,  m>  Uiitl  ii  Iim  (o  paHt  in  frool  of  the  nia«t  lUManraHir 
•Md  ixirrlx'ri  '>[  tb«  <Hitki  u«m'.  r-'f.    Ar  tb«  djuplaoeiarat  alTr«la  not  anly  the  a|»nww 

■    ■nmll      • 


In  thr  n^lrri  biit  alao  Um  (Aorlofd.  Ui«  l&tl«r  W  alia  draim  up  orcr  thr  i 


lM»<d*rof  thr 


opUv  ni-j-Tc  a«  far  ■■  th«  polM  c.  Slur«  n>nw  HiIh  naJwl  portion  ot  th*  naplll»,  bolBC  t»r«rt4 
by  lb«  Kclcra  and  cborlnld.  If  not  dlstlriiniy  Tii<tbl<>  iriih  tho  opbthaiRNMenp«,  Um  papilla 
Kipoafs  rantraccd  In  <>«  borUnninl  (tlium-trr  NrvrrihrlnM.  thr  portion  nf  th»  Ofitte  B*r«v 
tMtisihuieonoMlaclK'HMitn'T«  tliroiiitli  ilk  •»vrnne.  «oanto  bt>  disUlunilahAble  undrrlh* 
form  of  an  fll  <!Htnrd  >  rlluwi*b  trrPMnTiit  at  iJii-  tm<uil  ImrHw  iif  Ihr  papilla  {r-rf\  Thr  dl*- 
plArrniADt  of  Ihe  oplic-  nrrvp  with  rrlrrt-nw  to  tbe  m-I'Tii  i.i  Nhnrrd  in  by  thr  «hmtha  of  fhr 
tufTTr.  Thr  dural  HliHBih.  ilu.  mid  thr  acljulLilritt  nrnrliti-iiil  ulifalh,  or,  ai*  M^MTiitc^  trpw 
Ihr  nerve.  MprclaUy  at  Its  i^'itiptmu  Hide,  and  th>^  hitrrvajrlnal  «paer.  r  r.  la  cnnNruuruiv 
dllMod.    Od  thi-  oihrr  linntl.  Uii>  ptel  rtnih.  p.  lie«  in  oloar  appoaliian  to  Ui«  nen«. 


A 


MYOPIA. 


I 


I 
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I  on  the  Imiip'trKl  5l<l«  m  marked  dilaUlion  o\  thv  interraginal  apace  in  pro- 
This  same  (lit^plafAmeDl  is  reco^izablc  in  the  ohoriotd.  from  the  tact  that 
tb«  Iatt«r  is  drawn  awajr  from  ttM  <tptfc  disk  od  thu  temporal  :<ide.  <)p  that  tba 
atropliio  crrneent  i»  producoil  tbere,  while  at  the  nasiU  bunlnr  tho  chorinid  is  not 
infreqoentl^  drawn  up  over  thn  optic  disk  (Viv.-  ^^-^J'  The  wlcru.  wherever  it  hitp- 
pens  to  lie  within  the  «ctasis,  becomes  attcnualed.su  that  ofleii  it  is  anXj  an  Ihm  tut 
{>apcr.  The  superjHuant  churiuid  ami  mtina  present  in  the  main  the  appcaranv« 
of  atrophy  tognthtr  with  -tUght  inflammatory  changes:  in  the  lat«r  stagus  both 
membranL-s  are  r«;duc«<l  to  a  Ibin  pcUi'Cle  lUmost  drwtitute  of  pigment.  The  vitro- 
uus  in  its  jKMtvrtor  division  is  dctAched  from  tho  Tvtina,and  l-hv  »pace  thus  formed 
is  filled  with  liquid  {potterior  d«tachfni'ni  of  the  vitreous :  b,  t%.  S2I}. 

The  anitrtor  »fftni^nt  at  a  very  luyopjo  «yo,  as  Ur  Juick  a»  the  ciliary  musrle, 
is  normal  (Iwanoff).  This  muwlo  has  a  acnollor  Lntisver«<  diumotcr  than  in  Ihu 
«mm«lmptc  eye.  since  tb« 
<;tr(rulAr  fliwrs  ar«  Icn 
dcTelojxMl,  and  are  aome- 
lim«s,  indeed.  almoM  en- 
liruly  waiitinti  {Pijj.  SSJ). 
Theoe  cir^mlar  Alwr»,  in 
(act,  an  mainly  the  one» 
wboM  functiuii  it  is  lo 
provide  fur  a4-i:otiimo<la- 
tioii :  and  a»  aecoiiimoda- 
tion  is  biit  little  em  ployed 
in  H  myopic  eye,  they  are 
nut  pri>))erly  dvri'tu]ivd 
there.  But  as  the  ciliary 
procMBoe.  too,  in  tha  my- 
opic eye  are  not  as  large 
M  usual,  the  whole  cili- 
jiry  bntly  a|>pears  abnor- 
mally n»  (Kij;.  3äU  rn 
bypennotropic  eyea  the 
opposite  condition  esistA. 
In  these,  MQller's  ixtrtion 
of  the  ciliary  iiiusl'Iv  is 
hypertrophied  by  pon- 
st«nt  aocommodat  ive  ef- 
fort, and  thus  the  whole 
muscle  is  ineneaxed  in 
«is« :  and  a«  the  ciliary 
procMBBC».  IrKi.  are  iiiun) 
fully  developed,  the  en- 
tire ciliary  body  prujecU 
farthpr  lownni  the  inte- 
rior of  the  eye  (FiK.  S3ff}.  A  com|>flri«ön  of  Figs.  S94  and  SUS  with  ea<^h  other  and 
with  Fit;.  333,  which  represents  the  ciliary  t>ody  of  au  emmeiropio  eye,  shows  h^iw 
ihn  shapo  of  the  ainus  of  the  anterior  chamber  is  detenuined  by  the  form  of  llio 
<;il)ary  body.  In  a  myopic  eye  the  stntui  1»  dc«per,  in  a  hypermetropic  eye  «hal- 
liiwcr,  than  in  the  emuielropi(>  eye  Tliis  relation,  whii'h  can  also  be  observe«! 
ma^roAcopically  in  the  living  eye,  i.^  held  to  be  of  importance  in  tho  genesis  of 
glaucoma.  We  know  that  in  the  latter  condition  th»  iris  is  pnshed  againirt  ill« 
(.x>mea,  and  the  «inus  of  the  antmor  chatciber  i.n  obliterated,  owing  to  swelling  uf 
the  eiti&ry  prooeaKs  (ace  page  377).    Ubviously  the  larger  the  ciliary  prooeuw  and 
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tho  nuTOwcr  the  sinus  of  tlio  uutcrior  oliJiiDbur  tlic  more  rvüdiljr   wilt   this 
tftke  plaoo.    In  tJits  facl  i»  pmimblj  contniiicd,  ut  lenst  in  port,  th«  nsMal 
hypeniiitl-rojiid  oyoei  are  very  frcqueDtJy,  and  myopic  eyos,  oa  the  coutrmr^,  mv^" 
rarely  indt'i'd,  nUfiultL-d  hy  iiiiluitiiiiutury  glHut-uuiu. 

The  optKalinfifcopic  and  uiatomical  changes  whicli  mkko  tbair  ■|*peBniicaii 
Uio  highvr  griules  of  iiiyo|iia  render  it  evident  why  Hid  vüual  amity  t«  nhwu 
never  found  to  im  iioi-ujilI  in  vvry  marked  ii<>4tr-sigliu  Atnoni;  the  laity  ÜMntti 
boltof  tlut  iicAr-äiglit  diininißhee  in  age ;  but  this  la  true  only  for  tbe  lawect  drgna 
ot  riiiy()|Ma.  In  acWaaced  ago  Ibe  eiuinetittpiu  eri%  oviiig  to  diminutiDn  in  tl* 
refractive  power  of  tho  Kni5,  bocomcif  liy[>oriiietropic  (ww  page  6S6> ;  conacqoeDtii. 
ill  a  myoptfl  eyo  Clio  myopia  miut  diminisb.  Myopes,  however,  often  bcliov«  th» 
ihuy  arc  livüoining  IfNi  iinar  iiight«d  tH^susc  Lbey  see  better  at  a.  Utittanc«  vilh- 
out  gloKH«!»  tlian  they  UK«d  U>  do.  and  yet  («»ling  with  glasses  shows  no  dlmiootfOB 
ill  the  ruyopiiL.  Tbiif  impruwmcnl  in  vision  depvnde  iipun  the  faiTt  thatln<d>l 
AgH  Ihe  pupUt>  become  more  eontnu^led,  and  benc>e,  when  luokin^  with  tbt 
naked  eye,  the  «lilTusioii  i.-iri:-kit  are  sinuller.  But  all  fiensoDK  who  bare  a  gnsl 
degree  of  iicar-siglit  Hce  worw  and  won»'  a»  their  agu  iiicrcaeos.  because  nut  only  it 
th»  myopia  au gi ii en tc< I,  but  the  nnm|ilirAtions  of  myopia  tend  to  dcTwIop  BOM 
and  more. 

Near-üigljl  vt  any  high  dogr.-u  iti capacitates  the  subject  for  military  «emar. 
Ill  Austria,  oeimnJing  to  the  mililarj'  regulations  of  I881t, OA|>ai-ity  for  every  bcaneL 
of  Iha  service  is  hold  to  exist  when  the  myopia  of  the  tnore  near-Ktf;hted  cyo  is  sot 
more  than  that  represented  by  an  n.ppmximation  of  the  far  jioliit  e<)UiU  to  2S  i 
timetres  (St  =  4  D).  Por  the  one-yoar  volunteers  this  limit  for  tb»  far 
redneed  to  20  centimetres  {it  —  G  Z>),  tuid  fur  surgeons,  api^ibeoaries,  and 
nary  surgeons,  to  15  cenlimptn»  (M  =  t.!i  ft).  Morwivor.  n-<"rii[t«  are  aJmilt«0 
although  only  to  the  reserve  corps,  whoM  far  point  variea  between  25  ood  30  cenii- 
mGtrF8(Jf  —  4LO&ZJ)  vfJiik-any  htKherdcgrMidf  near-sight  cxalndes  thein  alco^tbcr 
frnra  actual  milil^kry  serviw-  Tho  visual  acuity  Is  also  taken  into  account.  Tliett 
only  are  regarded  a»  available  for  all  purposes  who  have  at  least  TJfdoa  a  ^  in 
ImiLIi  eyes  (after  currcction  of  any  existing  ametropia).  Any  one  whose  riiioB  in 
the  better  eye  ia  only  ,^,  and  in  the  worm  rye  at  least  W<  ■"■^y  be  fidmJtted  to  ihr 
reserve  corps,  while  diminution  of  the  visual  acuity  below  this  standard  inrapacitatt» 
Iho  candifUtc  for  military  Mtrviou. 

In  Oermany  a  myopia  in  whieh  tho  far  pofnl  In  the  better  eye  u  di^lant  l^ 
centimetres  or  less  IM  —  6.5  D  or  morel  w  regarded  as  [fcrmaneitlly  incAfiaritaliof 
lbs  candi«lato  fruin  military  serTicoa.  A  less  degree  of  near-night  than  thai  abov« 
girnn  rcmlera  a  nmn  enndiiionalty  Ut  for  sorvico  if  the  risnal  ocuity  aiutninla  to 
more  than  half  of  the  normal  (Qenuan  army  ordtrü  of  November  33,  1888). 

Kear-Bighlodncfs  ta  »u  widespread  and  important  a  diitease  that  It  has  rvcrived 
on  »mount  of  iiivesligatior  which,  for  extent  and  for  thnrougbnesa  altuig  all  lini>9  of 
research,  few  other  diseases  can  e<iiiril.  The  luain  thing  that  these  numcmiw  Enr«. 
ligations  havo  proved  is  that  near-m'^hi  t«  an  aUributu  ofevliurr.  In  the  ciMmtrr. 
for  example,  we  pneAiiinter  fewer  people  with  glosses  than  we  do  in  the  city.  In  t^ 
latter,  a^ain.  it  is  tho  »ehuoU  which  are  tlie  main  hotbedf^  for  the  propagnlion  of 
near-sightwlnuM.  Cohn  by  his  eitcnslTo  rpRenreheis  was  the  first  to  direct  general 
attention  to  this  fact.  Since  then  statistical  rewarehe«  in  regard  to  myo|ita  hmn 
been  published  in  almost  all  countries^r^'searcbt«  which  extend  tci  all  claCKs  el 
every  rondition  and  nvery  ngo,  even  includtnf*  newborn  children.  It  ha*  been 
provcil  that  among  newhom  children  myopia  practically  never  occur«:  in  fact, 
they  are  almost  without  exception  hypermetropic  Near-sightedaesa  i*  met\amai 
later  in  life  through  straining  the  ryes,  and  hence  fail«  to  ix-cur  when  this  strain  b 
absent.    In  savage  notions  near-sightedness  no  more  occurs  than  it  doM  amotif 
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rhildren.  Again,  in  Ihp  lowrst  order  nf  M'IiohI»; — llie  pomnicin  KchnolK — there  iro 
extremely  few  npAr-atght^  )>enwn%  and  the  aain«^  b  t rue  uf  the  ruml  population, 
whufo  oducaUof]  dot»  nut,  w  »  rule,  ^vl  much  beyond  lh<>  cuiiinion  iu.'hix>l.  Tbo 
ftchool  iiioAl.  daiigeToiiH  for  the  eyt»  is.  the  hi^h  sehuül.  It  b  in  thL«  thai  myopia 
6r»t  d«v(;]ofis  and  then  incn-aM^,  both  as  npgarda  ita  ifitvnailjr  and  as  rcg^arUs  the 
■iiimbvr  Kit  mjrojK-K  Jii  prujKirtiun  ad  we  OArend  tbe  classes.  In  <TeniiRny  atioui 
twrntj  per  cent  arc  mynpic  in  lli«  lowest  olassea  of  tli«  high  «chooU  and  sixty  [wr 
cent  in  the  higheHt  claiiM».  hi  ^ing  into  the  higher  olasaes  Uic  scholar  «bo  is 
alroady  QMir-Mght«d  becoiDM  more  ami  more  so;  and,  furthermorf,  new  snhnlarB 
an  conntantly  being  attackcil  with  myopia.  In  thr  iinivrncily  Thp  coatliliona  ara 
still  more  anf arorablo.  Ncar^ight  actjuircd  ax  a  result  ot  st  udy  tlitu  riglilly  bvars 
llie  name  of  "»-hool  myopia." 

Conliniinus  employment  ot  the  eyes  upon  (liie  work  ritrt«  the  samo  fnflnenc« 
as  do  schoola.  Among  liihograpbcrs  Cohii  found  forty-flv«  per  cent  and  among 
cnrnpueitort  flfty-ono  jwr  i^nt  to  bv  myopic-. 

TUb  mala  and  [cmalc  »x  are  equally  prvdispOM-d  r^  myopia.  It  la  tme  that 
fewer  nrar-Hightol  womfn  are  H«on  than  noar-sighted  m^n.  This  i<i  p«nly  due  to 
ttic  fact  thai  llie  courvu  of  study  among  worjten  if  isiiortvr:  biil  in  imrt  the  ditTer- 
ence  licLwKcn  the  soxch  which  maliMi  it  seem  an  thongb  Ihrro  wen-  hiil  few  near- 
flifhUd  womrn  it*  apparont  only,  since  women  arc  tinwUljng  to  do  what  they  reffard 
•a  untvhionnblc  and  put  on  gla»««».  But  whatcru*  may  bv  Lbo  influuiK-v  of  aox.  It 
is  aflMimed  that  cc-rtain  riiros,  and  chief  among  them  the  Uerrauii^  are  more  pr»- 
dbpoaed  U*  my<ipia  than  othi-rs  nr*-. 

The  ffreaL  preralviice  of  »«ar-MKbc.  pailic-uhirly  luuoiig  the  young  who  are 
eugagvd  in  studiL*»,  lins  justly  exc-itvd  widespread  aiisictyaiid  led  to  endeavors  lopuf 
a  »top  to  the  «xitnsion  of  the  eril.  First  of  all.  the  etcvt»  of  work  which  many 
vohulara  have  at  prcavnt  to  slrugglo  with  «liuuld  bv  reduced  to  the  proper  staDdard. 
The  way  in  which  ncholan  are  overtasked,  both  in  whool  and  «I  home,  i»  wlinittod 
by  most,  and  ia  prejudicial  not  only  to  the  eyes,  but  also  to  the  Uiy's  whole  meutjd 
and  phyucal  dcvclupmi^nt.  Insl  ruL-tion  ought  not  to  be  targtiii  too  «orly  (if  pusüiblr, 
not  before  the  complotion  nf  the  >*ixlh  yenr^  and  mora  time  »hould  be  allotted  to 
bodily  exeroise.  especially  in  the  open  air.  than  has  hitherto  been  the  case.  The 
hnnra  ael  apart  for  this  latter  purpose  should  altcrnat«^  suitably  with  Ih«  hours  de- 
voted to  sedentary  occu[>Mtiün)(,  so  as  to  »rrcuÄ  a  rest  from  both  mind  work  and  eye 
work.  That  amount  of  «nrk  which  ii)Ku>3ut«ly  baa  lo  be  done  should  be  dune  under 
the  most  famrable  conditions  To  accomplish  tlii»,  ifpecial  utteiilinn  must  I»  paid 
to  the  Bcbools,  sinco  l-be  work  done  »t  home  in  beyond  our  control.  The  retjuisites 
whicli  in  many  modem  schools  are  alreiuly  ciu-ried  oitt  are :  I.  Uood  Utiiminatinn — 
i.  e.,  illamination  of  mfflcieat  strength  and  fnllinfr  upon  the  work  in  the  proper 
din'Ction;  the  light  sihould  oome  mainly  from  ttie  scholar's  left  side.  2.  Well-oon- 
Htructed  amita  and  tubles.  wlricfh.  fiirlheniKire,  .''hntiiti  bo  adapted  to  the  varying  sine 
of  the  9chohuil.9o  that  they  may  not  be  forced  (o  adopt  a  bad  attitude  uf  the  body. 
If,  howeT«r,  the  nchnlnrs  do  betid  forward  tot>  much,  c«|)ecia]ly  in  writing,  th«  use 
of  some  Ktraighlening  applfanoe  (that  of  Kalhnniin.  in  Breslau,  in  the  best)  ia  indt> 
cated.  3.  A  proper  method  of  instradion  in  writini;  which  will  enable  the  pupil 
(o  keep  the  bead  and  body  straight  while  writing  (upright  script).  4.  Good  print. 
Books  baring  too  (tne  prinl.  and  also  loo  fine  fancy  work  for  gIrK  should  be  ban- 
ished from  schools. 

While  no  one  doubts  tb&t  near  work  produces  near-sight,  observers  have  not 
r>een  able  lo  agree  a«  t<i  how  it  does  it.  At*  regards  Ihia  point  different  theorica 
have  been  propounded,  each  one  ot  whiili  probably  eontains  one  or  more  pointa 
thai  are  correct.  aUhough  nuuc  i*  (»rfectly  «ti^factorv.  Th<i«s  who  accuse  the 
act^ommodaiion  ot  being  the  couae  ofmgopia  declare  that  during  accommodation 
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the  iotm-ocular  pressiire  ia  somewhat  elerat«d.  If  this  process  is  f  requeotlj  »- 
pcated,  it  may  lead  to  distention  of  the  posterior  portion  of  the  scler«  where  it  ii 
most  yielding.  According  to  Von  Oraefe,  inflammatory  processes  in  the  chorinid 
and  sclera  (scleroticoK^horioiditis  posterior),  by  which  the  sclera  is  rendered  softer, 
are  also  to  be  considered  in  this  connection.  Others  believe  that  it  is  not  so  much 
the  accommodation  as  the  convergence  that  should  be  made  accountable  for  Üm: 
development  of  myopia,  inasmuch  as  in  coorergence  a  pressure  is  exerted  apon  tbt 
eyeball  by  the  external  ocular  muscles,  which  leads  to  its  disteutioa.  It  has  bm 
supposed  that  either  the  internal  and  external  recti  which  in  the  act  of  conrergeDu 
are  stretched  more  lightly  over  the  eyeball,  or  the  two  obliques  which  surmund 
the  eyeball,  like  a  sort  of  noose,  may  produce  this  effect.  The  muscles  last  namol 
are,  furthermore,  so  situated  that  they  press  upon  the  points  of  exit  of  some  of  tht 
veiuB  Torticosoj  from  the  eyeball,  and  may  thus  produce  venous  cong;estion  in  the 
latter.  Convergence  might,  however,  produce  distention  of  the  posterior  pole  of 
the  eye  in  another  way — namely,  by  the  fact  that  the  latter  is  displaced  outward, 
and  consequently  is  puUeil  upon  by  the  optic  nerve.  This  action  would  be  partit»- 
larly  looked  for  when  the  optic  nerve  is,  relatively  speaking,  too  short  (Hasov, 
Weiss).  This  view  gains  in  weight  from  the  result  of  anatomical  ioTestigatioos 
which  show  changes  in  the  head  of  the  optic  nerve,  that  must  be  referred  to  tensioQ 
exerted  in  the  direction  mentioned. 


CHAPTER  IV. 


UYPERMETROPIA. 


145.  FAEt-siGfiT,  hffpernielropia*  (//),  U  that  rofractivo  condition 
of  the  oye  in  which  |]uralle)  rays  failing  upon  tlie  eye  come  to  u  focua 
behind  the  rotina  (at/,  Kig,  2^0).  I'roperly  speaking,  the  rays  do  not 
Kwrne  to  a  focus  at  all,  bIuoo  the  conical  beam  of  rays  has  its  apex  Lruu- 
■cated  by  the  retina,  and  a  diffusion  circle  is  formeil  there,  llypcrmo- 
tropia  is  the  opposite  of  myopju ;  in  the  former  the  apex  of  tho  cone 
of  rays  ti^s  behind  tho  rotina^  in  the  latter  in  front  of  it. 

I  What  sort  of  rays,  then,  can  come  to  a  focus,  so  as  to  form  a  distinct 
image  upon  the  retina?  When  we  try  the  experiment  of  bringing  an 
object  from  intiniio  disrance  closer  to  tlie  eM>,  we  find  that  it  becomes 
more  and  more  indistinct;  for,  tbo  more  divergent  the  my.-*  are  wboD 
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they  reach  the  eye,  the  farther  behind  the  retina  will  they  be  when  they 
come  to  u  focus  (thus  in  Fig.  336  the  rays  coming  from  O  come  to  a 
focus  at/t),  and  hence  the  larger  will  be  tho  diffusion  circles.  Accord- 
ingly, the  hypermetropic  eye  can  not,  without  tho  exercise  of  accommo- 
dation, see  either  distant  or  near  ohjccta  distinctly.  For  ray«  to  come 
to  a  focus  upon  the  retina  of  a  hypermetropic  eye,  they  must  have  a 
certain  degree  of  convergence  as  they  fall  npon  the  eye  {e  c.  Fig.  327). 
How  great  must  this  convergence  Im>?    To  awtertain  this  we  must  pro- 

*  [Pmm  iwip,  in  exeeei  of,  it/ttpoi,  mifwure,  aud  C^,  sight.]    Also  called  hyper- 
b  [frum  bw*'p  uiKJ  tr^\. 
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long  the  rayd  uutil  they  meet  This  would  occur  at  a  point  (J?,  Ki^ 
'<f*^7]  Hitual4Kl  1>ehiiid  the  retina.  The  distance  of  this  point  from  tbr 
Rye  gives  us  the  mcosLirc  for  the  degree  of  convergence  of  the  nin 
thut  is  requisite  in  order  thitt  the  Utter  should  meet  upon  the  rettOL 
This  point  is  liccordirgly,  the  far  point,  Ji — i.  e.,  the  puiut  for  which 
Ute  hypermetropic  eye  ia  adjusted  wtieo  in  a  state  of  accommodaliit 
repose.  It  is  at  a  Snite  distance,  jtist  aa  is  the  far  point  in  mropia,  but 
is  behind  the  eye  and  not  in  front  of  it,  its  in  myopia.  The  differeott 
between  the  two  consints  in  this,  that  in  myopia  the  rays  that  $n 
brought  to  a  fouus  by  the  eye  emanate  from  the  far  pointy  while  in 
hyi»ermelropia  they  converge  to  the  far  point.  The  far  point  in  bvper- 
metropia,  therefore,  is  not  a  jH>int  from  which  the  rayti  actaallr  stwi 


Flo.  mr.—Commvrrityn  or  llrpmiirniQriA  n»  a  Coxvrx  Ij^nh. 

or  at  which  they  actually  unite,  but  is  an  imaginary  point  whieh  is 
«imply  adopted  to  indicate  the  direction  of  the  rays.  Wo  say,  there- 
fore, that  the  hypermetropic  eye  hiu)  only  a  virtual  far  point,  and  we 
designate  it  by  the  ncpatixx  sign :   —  If* 

DBtmrthmium  fif  IftfjißmiBtropfa. — The  greater  the  hy[»ermetropia, 
the  greater  must  be  the  convergence  of  the  roys  that  come  to  the  eye 
for  them  to  unite  upon  its  retina,  and  the  nearer,  therefore,  to  tb« 
poat«rior  polo  of  the  eye  must  be  the  ]iniiit  of  uniun  of  these  ravs,  if 
they  are  supposed  to  bo  prolonged  without  undergoing  refraction. 
Now  this  paint  of  union  is  the  far  point.  The  degree  of  hypermetra- 
pia  is  determined,  tlier*;fore,  just  like  the  degree  of  myopia,  by  the  dis- 
tance i)f  the  far  point  from  tlie  eye  ;  in  both  cane«  the  error  of  refrac- 
tion is  the  greater  the  nearer  the  far  point  is  to  the  eye.  The  only 
differonoe  i.s  that  in  myojiia  tlie  far  point  lies  in  fnmt  of  the  eye,  and 
In  hypermetntpiu  l>ohiiid  it.  For  thiü  reason  the  di.>ttance  of  the  far 
point  can  not  in  hypermetropia  be  measured  directly  as  it  can  in  my- 
opia.    We  are  forced  to  di-termine  it  indirectly  hy  meanft  of  the  test 


*  The  points  /  and  /,  in  Fig.  2W.  which  IJlcciriiie  lie  hchind  the  e;(^  bava 
Tiothinfc  tc  (In  with  the  far  fxiint,  but  «r?  BJreply  the  foci  (or  |inrallel  or  dlTar(«nt 
rays  incident  »pen  ihe  hypermetropic  eye. 
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with  glMses.  Ill  (lotiig  lliU  vre  start  aa  in  correcting  myopia  with  tbo 
nttompt  to  cntiso  eticti  n  n-fractJnn  of  pamllc]  rays  by  means  of  the  lens 
that  thejr  shall  conic  to  a  focus  upon  the  retiiiiL  Obriouely  a  convex 
lens  t«  n^uireil  fur  LlitM  ptirpniK*,  mince  this  alono  is  able  to  rcmlor  paral- 
lel ray»  coaTergent.  If  Llie  far  jioint  of  the  hypermetropic  eye  lie» 
at  —  :tO  centiinetrt;«  ( li,  Vig.  ^-fii:),  we  would  have  to  take  a  Ions  of  50 
i»>nti metres*  focjU  loufith  (=  "-*  /').  I'arullfl  ruys  (oo  «) ,  Fig.  227) 
falling  ujKJu  the  lens  will  bu  iro  refracted  by  tlie  latter  us  to  converge 
toward  it«  focus,  which  lies  50  centimetres  behind  the  eye— i.  e.,  at  the 
same  spot  as  the  fur  point  The»«  iiiys  will  therefore  bo  brought  to  a 
focus  upon  the  retina.  In  this  discussion,  for  the  sake  of  simplicity, 
the  distance  of  the  glass  from  the  eye  has  been  neglected. 

As  the  same  thing  can  be  proved  for  bypfrmetropiu  of  anv  other 
degree,  til»?  following  statement  niuy  be  enunciated  as  a  general  law: 
To  860  distinctly  at  infinite  distance  the  hiperraetr^jpic  t-yo  requires 
tbat  convex  glass  whose  focal  length  is  equal  to  the  distance  of  the  far 
point  from  the  eye.  Accordingly,  the  glass  that  corrects  the  liypcmie- 
ipia  give«  tbrniigh  its  focal  length  at  once  the  [wsition  of  the  far 
land  the  degree  of  the  liyiH-Tnietrojiia.  We  i-xpress  the  latter  by 
the  number  of  dioptries  which  the  rorrccting  glass  represent«;  and 
lieiiue  say  n  hyjiermetropia  of  i  />,  not  a  hypormetropia  with  far  point 
at  50  centimetres. 

WhiliB  it  was  said  above  that  bypernietro]>e«  can  see  neither  distant 
nor  near  objects  distinctly,  this  statement  only  holds  good  when  no 
accommodation  is  mwlc;  for  by  means  of  his  acconiniodation  the 
hyix-rnietrope  is  able  to  increase  the  refractive  power  of  his  eye  pre- 
cisely as  if  a  convex  gloss  had  been  placed  in  front  of  it;  be  can  correct 
his  hypermetropia  by  accommodation.  Tbi<)  fact -renders  the  exact 
determination  of  hypermetropia  difficult.  If  we  examine  the  game 
individuals  at  different  times  for  hypermetropia,  we  tind  that  it  is  not 
always  of  the  same  degree.  For  example,  it  may  happen  that  in  a 
young  hypermetrope  the  hypermetropia  to-day  is  foimd  to  be  15  /),  a 
little  while  after  I  />,  and  to-morrow  perhape  Ä.  A  Which  of  then 
flndingB  are  the  correct  one?  If  we  instill  atropine  several  time*  and 
again  make  tlie  examination,  we  now  find  the  hypermetropia  to  beoon- 
Htantly  tho  same  but  considerably  higher  than  before — e.  g.,  4  D. 

The  only  possible  reason  for  the  fact  that  the  hypormetropia  an 
deti>rniiiied  by  us  before  atropinization  was  too  low  is  that  a  part  of 
this  hyftermetrojiia  is  concealed  all  the  time  by  the  aceommodation. 
The  liypprmotrope  is  so  accustomed  tn  arcommodato  that  ho  is  unable 
to  relnx  his  accommodation  completely  oven  when  convex  glasses  are 
plaet-d  in  front  of  the  eye,  which  render  bis  accommodation  superfluous, 
or  even  a  disadvantage.  Thus,  with  a  glawi  which  completely  corrects 
his  hypermetropia,  the  hypermetrope  see«  at  a  distance  no  less  bmlly, 
and  HS  a  general  thing  much  worse  than  with  his  naked  eye.     If  we 
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begin  by  placing  very  weak  convex  glasses  before  IiU  oyea  and  Uufl 
gruduutly  use  stronger  and  stronger  ones,  be  will  indeed  keep  od  r 
ing  bis  accommodation,  but  only  up  to  a  certain  point;  be  altran 
retain»  a  reserve  of  aocünimodation  which  he  is  nnuble  to  give  up.  ffiili 
the  glass  thus  found,  combined  with  the  residuum  of  accummodatioti. 
he  corrects  his  bypermetropia  and  sees  distinctly.  If  still  strongn 
glasses  are  placed  before  the  eye,  these  combined  with  hiß  residunro  of 
acconimoJation  produce  an  over-currectiou  uf  his  hypormetropia,  and 
TiBion  will  once  more  become  iadialioct  When,  tben,  we  determim 
tlio  glaaa  with  which  the  hypermetrope  «eea  most  distinctly,  this  doei 
not  give  u3  tbo  entire  bypermetropia,  but  only  that  portion  of  it  which 
has  been  unm^isked  by  the  relaxntiuu  of  the  accommodation.  This 
is  called  the  manifest  hypermetropic  (//m).  The  retnainiiig  jwriion 
which  is  concealed  by  the  aocommndation  all  the  time  is  the  Udtni 
bypermetropia  (77  /).  Uotli  together  coDstitule  the  total  liyperm^ 
tropia  [//  /) — i.  p.,  U  t  —  H  m  -f  11 1.  In  the  example  ud<luce«l  above, 
ff  7/1  ^  1  to  a  /J,  //  i  =  t  ;>,  and  lience  Jfl  =  2UiSD. 

The  ratio  uf  //  m  tu  II  t  depends  upon  the  range  of  accommodation, 
and  hence  chiefly  upon  the  age.  In  youth,  when  the  range  is  large, 
upward  of  half  of  Iho  total  liypermt-lTopia  is  latent  Tbo  older  &  man 
grows  the  more  manifest  bypermetropia  increases  at  the  expeuDc  of 
that  which  is  latent,  until  in  old  &ge  H  m  =.  1/ 1.  llencc,  when  we  btai 
an  old  man  with  convex  glasses,  we  find  the  whole  hyfiermotrnpiA  al 
once;  but  in  persons  who  still  possess  the  power  of  accommodulinn.  a 
determination  uf  tlie  U>ta]  hypernietropia  is  possible  only  after  iionilTx- 
ing  the  uccoinmodation  with  atropine.* 

In  practice  we  generally  abstain  from  determining  the  totol  byper- 
meti'ojiiii,  berauM  alrojtinixTition  i.s  accomjianie*!  by  effect«  wliich  an* 
disagreeable  to  the  patient  aud  which  last  scTcral  days.f  Wo  aacertain 
simply  the  manifest  bypermetropia  from  which,  when  we  know  the  age 
of  the  Hubjuc.t,  a  connluaion  can  Ijc  drawn  as  to  the  total  bypemn^tropia. 
However,  that  we  may  come  as  near  a»  possible  to  the  true  \-aliie  of  the 
bypermetropia,  we  try  to  get  the  patient  to  relax  bis  acoommodation  all 
that  he  can.     Vor  this  purpose  wo  proceed  as  follows : 

Wephce  before  the  et/tn  of  the  patient,  who  is  stationed  at  a  distanti 
of  (i  metreg  from  Snellen^s  text  eard,  couvfj-  t/hsften, pa/titinff  very  oratllt- 
dtlif  from  weaker  to  stronffer  ones,  until  the  (test  possible  vigton  has  betm 
obtained.  The  STiiO,vt?tiST  convex  glass  with  which  this  occurs  gtvm 
the  manifMt  h^pennetropia.  | 

"  [Thb  is   afl«n  th«  caae  eren  wh«n  th«  pHti«Qt  is  fortj*ä*«  or  fifty  jmn 

Old.-D.] 

f  [Seo.  howi'VBf,  }5  148  A.] 

X  [If  tb«  accommodation  is  conptet«!;  paraljieJ.  tIju  rule  is  th«  reveni«  of  tlwl 
pren — i.  e..  tb«  uwoJtM^  convex  glus  with  which  a  patlcut  gets  maxinium  visioo  ii 
ihe  mcasuro  «if  the  lijpermetropia. — D.] 
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Tt  very  often  happens  that  a  hypormetropo  has  perfect  viflioii  with 
the  naked  eye,  becaasu  lie  correct«  bis  entire  hypermctropia  by  mcunic 
of  the  Bccommodation.  In  this  case  it  is  obvionely  impo&sible  to  im- 
prove his  visual  acuity  with  convei  glasses.  For  a  case  of  this  sort  tbi- 
statement  made  above  may  be  expressed  as  follows :  The  degree  of 
manifest  hypermetropia  is  determined  by  the  strongest  convex  glatP 
with  which  the  patieni  is  stilt  able  to  sm  as  well  as  vnth  the  naked  eye* 
The  fact  tlial  any  one  sees  as  well  at  a  distance  with  a  convex  g\atö  us 
with  the  uakeU  eye  is  of  itself  enough  to  prove  tlio  existence  of  hyper- 
metropia, since  the  emmetropo  and  still  more  the  myope  see  worse 
with  even  weak  convex  glasses;  for,  while  concave  glasses  can  be  over- 
come by  a  suitable  effort  of  accommodation,  there  is  no  way  of  com- 
bating the  effect  of  a  convex  gloss,  since  thf  cryslollino  lens  can  not 
be  made  (latter  than  it  is  already  when  in  the  state  of  accommodative 
repose. 

In  the  caso  of  hypermetropia,  even  more  than  in  that  of  myopia, 
it  is  necessary  to  confirm  the  results  of  the  subjective  method  by  an 
objective  determination.  It  is  only  exceptionally  the  case  tliat  we  get 
at  tlie  true  amount  of  hypermetropia  by  the  former  method  ;  but  with 
the  objective  test  the  tot«!  hypermetropia  is  usually  found,  the  accom- 
modation being  entirely  relaxed  during  the  examination  with  the  oph- 
tlialmusoo|>e. 

CauBes  of  Hypermetropia.— The  conditioD,  cb&r»ct«riBtic  of  hyper- 
metropia, in  which  puriillt'l  incident  rays  are  brought  to  a  focus  behind 
the  retina,  may  in  general  be  produced  by  two  different  causes  : 

1.  The  refractive  potrer  of  the  media  is  altered  so  that  parallel  rays 
are  not  rendered  sufficiently  convergent  to  come  to  a  focus  upon  the 
rctina,nlthough  the  latter  is  in  tiie  same  situation  as  in  the  normal  eye. 
Tho  cornea  may  be  the  part  accountable  for  this  state  of  things — c.  g., 
when  it  is  flattened  by  cicatrices.  In  this  case  there  is  always  a  con- 
siderable degree  of  astigraatisni  as  well.  The  hns  gives  rise  to  hyper- 
metropia when  its  refractive  power  abates,  as  is  the  case  in  advanced 
age;  ohi  people,  therefore,  if  they  were  formerly  emmetropic,  become 
then  slightly  hypermetropic  (sec  page  6SS).  A  high  degree  of  hyper- 
metropia is  prodncpd  when  the  lens  disappears  from  the  pupillary  area, 
either  from  being  Inxate^l  or  heraiiKe  it  has  been  removed  from  the 
eye  altogether  (aphakia).  In  this  case  the  eye  is  not  only  hyperme- 
tropic, but  also  loses  its  power  of  accommodation. 

3.  Hvpennetropia  also  develops  when  the  refraetive  powor  of  the 

is  norma),  but  the  retina  lies  too  far  forward  {axitti  hypermetropia). 
This  may  be  produced  by  a  protrusion  of  the  retina  due  to  exudations 
of  tumors.  Knt  the  most  ordinary  cause  of  axial  liy|>crmctropift  is  an 
abnoriuai  shortness  of  the  entire  eye.  so  that  typical  hypermetropia 
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is  left  to  effect  the  udjustiuout  fur  shorter  (listunet'Jd.  Let  as  wstime 
that  work  has  to  be  done  ut  a  distance  ot  33  cuntiniutroa  For  this 
purpose  tho  enimotrope  must  use  un  accommodutiun  of  3  O.  A  hyper- 
metrojH)  with  H  =  2  /)  also  usex  the  suiuä  amount  uf  accommuduliun  ; 
but  he  must  employ  '4  D  more  to  conce«!  his  hypcrmo tropin,  so  that 
altogether  be  muit  make  an  oncommodatire  «ffort  of  Ti  I).  Now,  ashis 
range  of  iiccomraodutioa  is  no  groalur  thnn  tliut  uf  an  eiiimtHrope,  thi» 
great  amount  of  aecoiuutodatioa  causes  hiui  proportionally  more  trouble. 
Ue  may  be  said  to  be  always  dragging  about  with  him  a  deßuii  iu  bis 
lu^cominodaLiun,  nuuiuly,  the  quota  of  thu  lalU-.r  iicceHSiiry  fur  the  cor- 
rectioD  of  the  hypermetropiu — a  deficit  which  cauKS  him  to  become 
«xhausted  quickly  when  doing  near  work  (asthenopia).  At  ßrst,  vision 
near  by  is  distinct  und  tho  work  goes  on  wull ;  but  after  a  little  while 
the  object,  print,  near  work,  etc.,  begin  to  glow  indiutiucl  and  are 
blurred  as  though  enveloped  iu  a  slight  haze.  Thia  is  owiug  bi  ilio 
fact  that  the  ovcretruineil  ocßcnimmlation  gives  way,  and  the  eye  then 
ceases  to  be  proiwrly  focused.  A  abort  iwriod  of  rest,  «iuriiig  which  iho 
eyes  look  at  distant  objects  or  are  k<*pt  closed,  enuUlüs  tbeni  tu  continue 
the  work.  But  the  same  uhscnration  soon  sets  in  again  and  compoU 
another  pauac.  These  periods  of  onforucd  rest  are  the  more  frequently 
repeated  and  are  of  greater  Juration  the  longer  tho  work  is  kt<pt  up. 
With  them  arc  at^ociatod  pains  in  the  eyes,  and  more  especially  pains 
in  the  forehead  and  headache«.  The  symptoms  just  described  at  flrat 
make  their  upixtanim«  only  after  quiu»  prolouged  work — i.  e.,  toward 
«veiling.  But  afterward  they  keep  coining  on  earlier  aud  earlier  all 
the  time,  so  that  the  work  has  to  be  set  aside  after  even  a  short  [>eriud 
of  exertion.  After  quite  a  prolonged  rest — for  example,  after  the  repose 
of  Sunday  or  upon  layiug  work  aside  for  »everal  weeks — the  syniptoms 
probably  disup|H>ar  fur  u  number  of  days  in  succession,  but  only  to 
apiwar  again  in  tho  old  way  and  in  an  even  more  aggravated  fashion. 
They  arc  dependent  upon  an  exhaustion  of  tho  ciliary  muscle,  aud  are 
hence  compriseU  under  the  name  of  aittfifnopia  arfoinmodativa  to  dis- 
titigiitsh  them  from  asthenopia  muscularis  (see  page  614),  and  astlio- 
unpia  nervosa  (see  page  501). 

The  injurious  effect  of  hypermetropia  *npon  vision  at  near  points 
furthermore  (inds  expression  in  iho  fact  that  prfsbyopia  set«  in  earlier 
than  in  ebimetropic  eyes.  At  the  sante  age — t.  e-,  with  the  same  range 
of  acconunodutioii— the  near  pnint  of  the  hypcrmetrope  i^  situated 
farther  from  the  eye  than  is  that  of  the  emmetropo.  In  an  emmetropc 
of  thirty-three  years  with  a  range  of  accommodation  of  0  IK  P  lies  at 
17  centimetres  (100 -5-  0=  |*(.  A  hypermotnipo  having  a  hypernie- 
tropia  of  'i  J>  would  at  the  same  age  and  with  the  same  range  of 
accommodation  have  his  near  point  at  25  centimetres  (correspond* 
ing  to  4  D),  since  he  has  to  use  2  /)  of  hia  range  of  accommodation 
for  correcting  his  hypermetropia.    Such  a  hypornictro|>e,  therefore. 
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would  bu  already  on  the  Üircehold  of  pregbyopia  at  th^  age  of  thirtr- 
three. 

The  shortness  of  the  eyeball,  which  is  the  CAiiseof  h_vpermefropi:i,M 
amgenUal.  AltnoHt  all  newborn  children  arc  hvperme tropic,  ih<eir 
ejea  being  urigiuatly  constructod  too  short  in  proportion  to  the  n* 
fractivG  power  of  the  media.  As  the  child  grows  the  evebulls  elongtu 
ID  prü}H)rtion,  m>  that  they  acr|iiire  tlieir  re()uit!ite  axial  length  and  b»- 
come  emnietropiu — indeed,  the  ehiTigation  may  oven  shoot  beyund  th« 
mark  and  pass  into  myopia.  On  tho  other  hand,  the  clongntion  of 
the  eye  may  fail  to  take  place  to  a  sufficient  degree,  so  that  a  cortain 
amount  of  hyper tnetropia  remains  during  the  whole  life.  This  is  Llw 
typical  hyper  me  tropia  of  which  we  are  sjwaking.  Higher  degrees  of  it 
can  bo  recognized  by  eiteraal  examination  of  the  eye,  which  shows 
that  tho  eyeball  is  distinctly  diminished  tii  size,  and  that  the  anterior 
chamber  w  shallower  and  the  pupil  more  cootracted  than  usuaL  If 
the  eye  is  turned  strongly  inward,  we  see  that  the  eqnatorial  regiou  of 
the  ball,  which  cotnes  into  view  in  the  outer  part  vf  the  pulpcbral 
fissure,  presents  a  particularly  sharp  ourve  as  it  turns  backwunl,  and 
thus  giveA  evidence  of  the  shortness  of  the  axis  of  the  eyeball.  The 
ophthalmoscope  shows  that  the  interior  of  the  eye  is  sound.  The 
hypermetropic  eye,  accordingly,  is  an  opticjiUy  defective  hot  otherwise 
healthy  eye,  as  oppose<l  to  the  myopic  eye,  which  is  diseased,  and  id 
hence  threatened  by  dangers  of  various  kinds. 

In  the  «zireme  deffrfM  of  hyptrmetropia,  however,  the  eye  is  no 
longer  normal  as  a  whole.  It  is  abnormally  small  even  from  the  time 
of  birth  (slight  degree  of  micropbthalmug),  and  many  of  thc^se  eyes 
show  other  signs  of  disturbed  development,  such  as  a  Btrikingly  small 
cornea,  marked  astigmatism,  deßcient  visual  acuity  due  to  incomplete 
formation  of  the  retina,  and  other  congenital  anomaliAB. 

Hypcrmetropia  does  not  change  in  its  amount  in  the  later  jrean 
of  life;  it  remains  «/fr^tORfiry.  It  is  true  that  to  the  laity  it  appear» 
afl  if  it  increased,  with  years,  because  vision  at  near  points  bÄoomas 
steadily  worse;  but  this  is  not  due  to  an  jnereaso  in  the  error  of 
refraction,  but  to  a  diniinntion  in  the  power  of  accommodation,  thn 
result  of  which  is  that  less  and  less  of  the  hypermetropia  is  ooDoealcd 
ull  the  time. 

Treatment. — There  is  no  way  of  curing  hypermetropia — L  e.,  of 
tranttforming  it  into  emmetropia.  All  that  we  can  do  is  to  make  risicm 
distinct  by  meaus  of  property  selected  glasses,  and  enable  it  to  be 
performed  without  exhaustion. 

When  the  hypermetropia  is  not  great  and  the  range  of  accommoda- 
tion is  good,  glasses  for  distant  vision  are  not  as  a  general  thin^  re- 
quired. In  the  contrary  event,  convex  glasses  are  given  which  correct 
the  manifest  hyperraotropia.  Full  correction  of  tho  total  hyperme- 
tropia is  indicated  only  in  those  cases  in  which  we  have  to  combat  a 
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fttrahinmu!«  ronf^rj^ns  that  is  beginniDg  to  develop  in  consilience  of 
tlie  liypenncitropia. 

Of  more  importuDce  than  the  glasiiea  for  diatAnce  are  those  for  near- 
potnts  or  for  working.  A  priori  it  would  eccm  best  to  have  tlie  h>']>er- 
metrofte  start  at  once  h\  wearing  that  glass  which  correct«  llie  total 
hypermetropia  and  m*  couvert«  him  into  an  üintnetropc;  but  in  that 
caae  he  woald  soon  qnite  forget  altogether  how  to  correct  his  hrjierme- 
tropia  by  his  accommodation  in  oaee  of  neceesity.  Should  ho  then  be 
accidentally  deprived  of  hi!»  glauw»  he  would  be  thrown  into  a  vor}'  era- 
barraseing  position,  for  he  could  no  longer  see  clearly  with  his  naked 
eje.  We  Üiercforu  oonfine  ourselves  Co  correcting  the  bypormetropia 
by  giBwea  only  as  far  as  is  re<jnired  to  relieve  the  asthenopia.  For  this 
pnrpose  it  is  generally  sutlicient  to  give  a  glaää  which  i«  üomowlmt 
stronger  than  ihe  manifest  hypermotropia.*  Inasmuch  as  the  latter 
increase»  with  the  age,  lliehypermetrope  must  keep  on  getting  stronger 
and  stronger  glasses.  It  is  only  when  he  has  reached  an  age  at  which 
hiit  range  of  acoomntiHlatioti  =  U,  and  hence  his  whole  hy]>ernictropia 
lias  become  manifest^  that  he  can  keep  on  using  the  same  glasses. 

Formerlj  presbyopia  and  bypormetropia  w«re  <Kin(oundod  with  each  other. 
People  saw  a  liypcnnetropic  hoy,  whone  njn  tuaoa  gnw  tiriti)  in  .«tiniyin^.  flnnJIjr 
Lake  up  hiü  irr«ni  If  lithe  r's  ^Iknm«)  and  then  ivad  well  with  tliem  and  without  be- 
coraiog  tirvd.  Thii«  lioy,  they  reiuoD«d.  must  havo  ths  Hune  »ort  of  wvalcnees 
in  his  vyw  that  liis  ^^iidfathor  has,  only  that  with  liim  it  hoe  already  ai>t  in  ia 
yooth,  and  therrfore  is  very  serioufi.  This  "hebelndo  visas"  wis  atiribut«d  to 
a  wmliiicss  »f  cJi«  retioa.  and  it  was  bellered  that  it  njighl  possibly  go  on  to 
btindlMSS.  Th«  nniy  thing  whi<-h  might  liave  ameliorated  the  saflerings  of  the 
hypermotrope— luuiislj,  the  u»e  ol  glasses — was  held  to  tw  particularly  dan- 
gerous. 

Donders  deserves  Ih«  great  credit  of  having  JiKoreml  the  true  nature  of 
thßue  cniiditionti.  The  weak  ni^ht  of  Uie  old  man  is  presbyupia  uid  h««  refer* 
enc«  to  the  nccomnuxlation.  It  Ih,  bowornr,  not  an  ntintnaly  of  nccoinniotla- 
tiOD,  but  a  physiological  state.  The  boy's  bml  irighl  doiwiid«  upon  hypcrme- 
tropia,  which  Jiw  nothing  to  do  with  the  aucuoimodntiuu,  but  is  ati  trror  nf 
re/rw'iVn  thai' ctii^t«  i»  the  nyc  «vrn  wlien  dnatiliit«  of  sccoininodation.  Thu 
ximilnrity  of  the  two  conditions  X\va  in  tlicir  having  one  symptom  in  common — 
namely,  impairment  of  visioo  for  near  points ;  and  yet  wcu  in  this  regard  therv 
is  an  «tnntiHl  diff<.'n>m-c  l^ctween  Ihe  twn.  In  preshynpia,  distincl  vimnn  inside 
of  a  certain  diMance  i*  simply  impossible.  In  liypermetropis,  distinct  vision  at 
nemr  points  is  generally  still  po«ible  (if  the  range  of  sc-oramMation  is  great 
enough),  but  is  assnclatrd  with  straining  and  cshanHlinn  nt  the  pvck. 

Dondon»  nl»o  ha»  shown  thai  th**  asthenopia  of  hypcrmctropcs  id  not  (ho 
•lymptom  uf  a  Hsritnis  Ineiun  of  ihr  uye.  bul  is  an  evidence  of  fatigue  conwquent 
upon  unfavnmbl»  optical  coiulilinns.  By  the  eanwtinn  of  Lhese  conditiuns  into 
ximpl«  optical  devices,  a  countless  number  of  men  have  since  thin  dirtrovcry  been 
rvndeml  dhciu  mu»  capable  of  work  and  have  been  freed  from  the  dread  of  grow- 
ing blind, 

Myopia  is  a  slate  which  b  the  direct  opposite  of  liypermctropia.  and  yet 


[See  also  g  148  A  .—D.] 
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liwre  mm  cmc»  in  whicit  thnv  Iwo  conditions  might  bo  oonfbuiid*«!  Willi  «Mi 
other.  Wlittti  tho  bv[>eriiietropi&  bos  uttaioed  m.  VP17  high  degrva^  evna  tfa 
strvof^wt  FfTurt  of  scMwiumudmioii  pruvcs  insufficient  fur  renderiiiir  tb»  vWao  K 
Dvar  point»  diMilict.  Thrii  Xhv  Iiviwrmelrope  give«  up  altc>eetber  tiM  attaoft 
to  focus  his  cyv  fur  noar  puuils  tuiil  hulda  the  object  as  closa  a«  ponsible  so  m  la 
get  Inr^  n>tinAl  imtLf^A. jiiM.  ilh  amblyniiio  pati<>ntH  do  (nee  pag«  678).  In  lb» 
w«j  v«r.v  »mall  print  i#  ofti-n  read  well  »t  a  distance  of  a  fev  eentitnvtnM,«Bd. 
us  st  the  !uiiiiL>  liiiii>  dislojil  riaion  is  prvlljr  bnd,  auch  •condiLitm  uiuj  tmaüj  bi 
regHrdcd  as  rtiyupia.  ICzaminatiori  with  glasies  and  with  the  opbtht 
however,  will  at  on«»  rectify  the  diagnovia. 

The  ditIon>nce  in  the  t'apa>i-tlj  of  the  eiiim«tn>|>ii:.  Ihv  tiijrupic.  ami  itirhrfHT 
metrupii'  eye.  for  rluw  work  is  exploiiic«!  Ijy  the  difFemmie  in  the  (HiMii  ion  of 
region  of  atxommodalion  (»00  page  683).  In  en]Mt«tropia  it  has  Ita  iiorniMJ 
in  rayopia  it  i»  carried  inward  (9,  Pit;.  2U),  aiid  in  by[M:rnivtro|)ia  it  i«  di 
DutwanL  Fur  vKsmpIc.  suppasc  t>iat  ao  oiumetmpe  twenty  years  oM  hw  a 
nng:&  of  acoonimotlnlimi  »t  10  I),  lit»  ir^on  of  «.-comniodttClon  then  extctn)« 
frum  w  to  a  point  10  «lentimetres  from  the  eye  whvr«  biB  near  jmint  is  KJiniifad 
(I.  Pig.  314).  hvi  UK  oijinpara  with  this  an  eyn  having  tho  entne  niftg« 
vominudHiidti  but   with  ■  total  bypermetropta  of  4  D.      In   this  oaao  A 


tm,  WL-^Mmvm  or  JLuumbuiution  nr  «  i>  ' 


i-i  mi  i-i  1:.  ir.     KvK. 


oentiraelres  (100  ■«-  4  —  3S1  T>chind  th«  «y«.       In   the  grapbk-   r^-presentaUao  of 
the   region  of  ii/'umnuLoiliiliort  annexed  (Fig.  329),  li  is  denoU<<l.  fur  purpoMa  ol 
more    ready    demorvstrntiun,  as   l>oing  Mtuatcd   on  the  farther  side  of  00.     (Tliia 
»ssumplioii  is  justified  t»y  thf  following  connid  oral  ion.]    Kay»  coming  to  Iho  17« 
from  n  Hiiitv  dit-tAntv  nn  ditet^ent.     Th«  farther  thtt  »tarting  (luint  uf  thv  rays 
i«  sitnat«!  from  the  eya  Ihu  moro  doc»  th«  dtvcrpenw  of  the   former  docn-aao, 
Bnally  diMippoarlng  altog<'ther  and  being  mpliict>d  by  parailelifim  when   infloile 
dislauci'  hiut  U>eii  rcaobeil.      It  now  we   (^ould  gi>  beyond   infinite  di.'itaac.«.  the 
parallelism    of    tho    rays  wouid    K'    irun^fomied    into  convcr^iiw.      As  now  in 
hypermetropia  tho  far  point  is  tho  place  from  which  rays  that   at«  conTprgenc 
OinanAt«,  Iht-  ruutmn  i.s  to  dorkote  rhnm  an  being  situated  lieyond  infinity,  and  hi 
the  oianiplc  wli^itty]  at  adisCanev  uf  'Hi  ^'L-ntlmolres  (curresponillng  to  4  t>)  from 
It    To  change  its  adjustroont  from  thi.«  far-poJnl  to  tnfliiity.  the  irye  miiäl  •lO' 
ploy  t  D  of  '\\s  accojnnifMlation.      Hnnco,  out  of  Us  whole  rang«  of  aeoomnioda- 
tion  of  10  D  the  ore  ha«  only  fl  D  Icfi.  and  by  means  of  this  it   i»  enabled   lo 
approach  to  within  17  contim«trofl  of  tho  obj^L     This  distant.  thi.'refore.  is  tb« 
near  point  (f)  of  lh<>  eye.      llenoc,  the  region  of  acconnnodatioo  of  the  latter  i> 
displaced  in  oomparimn  with  that  of  an  «mtnetrof  io  uyo  having  tho  nm«  nuij[e, 
and  in  «iich  a  way  ihAt  th»  near  point  is  made  to  rocedc  7  conlimetrcs  fartbti- 
away,  while  at  ILs  other  end  a  part  of  the  region  of  anonininodatinii  (reprc^nted 
in  Fig.  929,  as  situal««!  beyond  00}  ia  made  to  11«  behind  the  eye,  beyond  inQnily. 
Btitaelhia  latter  portion  (.-an  not  I}«  titilix«d,  and.  on  th«  uih«r  haDd,tbe  racoanoa 
of  the  nu4r  point   hinders  the  vuion  of  objecto  oloaa  by,  the  dbplaOBlDcnt  of  ÜM 
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region  of  acoommodation  is  uiifarorable  to  the  availability  of  the  eye  for  working 
purposes. 

The  calculation  of  the  range  of  acoommodation  in  hjpermetropia  ia  made 
according  to  the  same  rules  as  in  emmetropia.  P  can  be  found  directly,  R  is 
determined  by  the  coavez  glass  which  corrects  the  error.  A  =P—R%  henoe, 
in  the  example  selected,  J.  —  6  Z)  —  (— 4  i>)  =  10  D.  R  must  be  taken  as  a 
negative  because  it  lies  on  the  farther  aid«  of  oo. 

The  approximate  position  of  R,  and  consequently  the  H 1,  can  be  estimated 
from  the  position  of  P,  it  being  presupposed  that  we  know  the  age  and  henoe 
the  range  of  accommodation  of  the  subjecL  Since  A  =  P  —  R,  R  —P—A. 
If  in  the  abore  example  P  bad  been  found  to  be  6  i>,  and  for  the  age  of  twenty 
A  is  assumed  to  be  10  i>,  we  would  have  R  =  tiD—  \.ÜD=  —  4  D.     Elenoe, 


CHAPTER  V. 
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147.  ßv  astif^niati^nk  *  {Afi)  we  undereUind  timt  refraoHvr  coi 
iioii  of  till!  eye  in  which  p^irulle)  nye  falling  upon  the  eye  are  »9i\ 
any  spof  brought  to  a  eomiium  focua.   TIiIr  h  tho  ciwewhen  the  oui 
ture  of  the  refracting  media  is  irregular.     Wc  diHtiognUb  two  kin44| 
astigmatiani :  regular  and  irregular. 


(a)  Regnlar  A»tigmati*m. 

This  is  prewnt  when  the  curvature  of  the  refracting  media  is 
lar  in  each  meridian  considered  by  itself,  but  the  separtitct  inerii 
are  distinguiKheJ  from  euc]i  oilier  by  differences  in  oiirvnttirc 
place  in  which  regular  a^tigrnalism  is  ordinarily  situated  ia  the  cot 
In  Fig.  'iV.K  let  v  A  r,A]  represent  the  circumference  of  the  cortH<«,i 
i)f,  it«  vertical  meridian,  which  lias  a  curvature  stich  that  the  raya 
ing  through  it  come  to  a  focus  at /.    la  the  meridiao    immedi 
adjoining  the  curvature  becomes  a  little  greater,  and  in  the  suct 
nieridiaiis  it  increaaes  tstill  more,  so  that  it  reacheH  ita  maximni' 
in  che  horizontal  meridian,  h  hi.    The  rays  jniwing  through  the  tat 
mav  bo  supposed  to  intersect  at  a  point  as  near  as  f,.     In  this  nue 
would  have  one  meridian  (the  lioriKüTital  one)  which  refracts  ravii  moilij 
strongly,  and  one  perpendicular  to  it  (the  vertical  meridian)  whitdi  re-j 
fracts  most  feebly ;  and  corresponding  to  these  are  the  most  autcrior 
and  posterior  foci,/,  and/.    These  two  meridians  thus  distingiiialiei) 
from  the  others  are  called  princii«!  meridians;  those  meridians  lying 
between  them  represent  all  intermediate  stages  of  curvature  and  rtv 
fractivo  power,  and  the  ray«;  pattfting  through  them  cut  the  optical  axia 
iu  the  portion  lying  between  /  aiut  /,.     We  sec  that  wheu  the  infract- 
ing surface  is  of  this  character  there  is  no  point  at  all  at  which  all  the 
rajs  passing  through  the  snrfac«  will  unite.    The  image  of  h  point 
oast  by  such  a  surface  is  therefore  not  a  point,  but  n  diffusion  circl& 
In  reality,  however,  the  image  docs  not  always  have  a  circular  shapb 
Oil  the  contrary,  its  shape  depends  upon  the  spot  where  the  retina  u 
situated  and  cuts  the  conical  beam  of  rays.     Let  ds  aisame  that  the 
retina  is  at  the  point  marked  /.     Here  the  rays  pasatng  through  the 
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lion»>nUl  meridian  are  aii-eady  brought  closer  together  than  thoM 
inriilfnt  upon  tlic  vertical  niuridiati;  liencß  the  section  of  the  cone  of 
rays  is  au  erect  ollipao.  At  J?,  where  the  rays  of  the  horizontal  meridian 
oome  exactly  to  a  focus»  the  image  of  the  point  is  a  vertical  line-  In 
the  same  way  the  shapn  of  the  cro&s  secLion  of  the  beam — i.  e.,  the 
8ha{>e  of  the  diffusion  image  of  tho  point — can  bo  ascertained  for  the 
more  posteriorly  situated  points  from  ^  to  7.  This  cross  section  a 
soraetiraea  an  erect  or  horizontal  elli|>8e,  sometimes  a  Tertical  or  bori- 
soDtal  line,  according  aa  it  ia  more  or  leaa  distant  from  ike  refracting 
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snrface.  It  is  only  at  ^  that  there  is  really  a  diffusion  circle,  because 
rliere  the  rays  passing  through  the  horizontal  meridian  diverge  to  the 
tame  extent  that  those  of  the  vertical  meridian  converp;c. 

The  vision  of  an  asti^iatic  person  it!  not  simply  indistinct,  like  that 
of  one  vho  is  near-sighteil  or  far-eighted,but  presents  special  jieculiiiri- 
ties  on  account  of  the  elongated  fumi  of  the  diffusion  imager.  Circular 
Borfacefl — e.g.,  the  full  moon — appear  elliptical.  Straight  lines  some- 
time« look  distinct,  gomettme»  indistinct,  aocvtrding  to  the  direction 
that  they  take.  Tx't  us  aAi^unie  that  we  liavo  b(«fom  ns  an  astigmatic 
j.who  Mea  tho  dilTusion  image  of  a  point  under  the  form  of  a  vertical 
;{ine  (f.  Fig.  329).    If  this  man  looks  at  two  lines  standing  perpen- 
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ilicular  to  each  other  (Fig.  330  A)  the  horizontal  lin6  iijijHliig  hmA- 

cuctl    Hill]    iitditttiiict  hilt   the   vertical   Vuie   seemn    sharplf  dsfaei 

^or,  we  may  itnugiue  tht-äe  two  hues  to  bti  composed  of  an   ialloih 

lumher  of  points.     Kach  one  of  these  points  appears  upon  th«  ivtib 


Fia.  ä^.  -Rktimai.  Imam»  ih  Rmije'i.ah  AKiiuMAriMii. 
A.  two  linn  pliced  pcn-prndioHUr  to  rarli  'trim- :  II.  tttrir  imnicr  utx>n  ilw  rrUoa  of  An 


of  the  astiÄ^mstic  patient  nnJer  the  form  of  a  short  vertjcal  stroke,  owl 
the  hnrixontiil  lino  thoroforo  aji[(oarfi  under  the  foroi  of  a  series  of  Bud» 
vertical  Btrokea,  which  coalewo  antl  rotifititnte  a  twimi  nf  a  certain  degrae 
of  breadth  (Fig.  S30  B).     In  the  vertical  line  the  vertical  stroke«  an 
Ruporimposet]  and  ooror  eanh  other,  eo  that  the  line  Hpiieara  sharpU 
doßned.     Only  tho  nppernioet  and   iGvermost  difTitston  lines  extend 
beyond  the  terminal  points  of  the  vertical  line  and  make  it  i^eem  some- 
wlifit  lon)j;er  than  It  is.     Thus,  for  nvnry  astigmatic  perMin  there  ia  one 
direction  in  which  straight  lines  appear  most  distinct,  and  one,  perpeD> 
dicular  to  it,  in  which  they  appear  most  coofuwd.     Most  people  look- 
ing iittonlively  at  Fig.  231  will  find  that,  nf  the  radü  of   the  «tar,  two 
eituatod  opposite  to  each  other  are  distinguished  by  being  particnUrly 
black,  while  the  radii  which  are  placed  perpendicular  to  them  are  the 
oneft  that  took  moat  pale  and  hazy.     If  one  is  unable  to  perceive  this 
plienomonoii  with  the  naked  eye,  he  ciin  readily  do  go  if  be  nmkp!*  him- 
self artificially  astigmatic  by  placing  a  cylindrical  glass  before  liig  eya* 
The  principal  meridians  usually  inieniect  at  a  right  angle,  and  the 
cross  formed  by  them  is  generally  vortical,  more  rarely  obliqnr.     The 
rule  is,  that  the  vertical  meridian  has  a  greater  cnrvatnre  than  the  hori- 
zontiil;   but  tho  reverse  condition  (selected   for  Fig.  22Ö  because  of 
being  mon-  readily  represented)  also  occurs,  and  Is  then  known  aa  **as. 
Btlgmatit:m  against  the  rule."    The  degree  of  astigmatism  is  expresaed 
by  the  difforenco  between  the  meridinns  of  greatest  and  of  least  re- 
fraction.    As  long  as  this  differencp  rrniains  below  I  fl  the  ontigma- 
tism  may  be  regarded  as  physiological,  since  most  eyes  arc  affected  with 
a  Blight  error  of  cnrvatnre  of  Ihin  «orti  but  ns  soon  as  the  astigmatism 

*  In  di'tautt  nf  tills,  an  onlinkry  coDveji  or  ooaoave  giam  mar  be  med,  «hieb  » 
b«1cl  obliqiK'ly  boforc  tho  eye. 
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amounts  to  1  /)  or  over  it  musl  be  regarded  as  pathological.  It  then 
üfTect£  the  vUual  actiii;,  and  in  maiiy  cHaaa  causes  anthetioptc  troubles. 

The  determination  of  aatigniatism  luuBt  be  uTideriaken*  whenever 
in  making  our  test«  perfect  vision  can  not  be  attained  with  Apheriual 
gtaasea. 

Varioaa  kindn  of  aatigmatisoi  are  iliätiuguished,  according  to  the 
character  of  Die  refracUou  of  the  principal  meridians.  If  one  merid- 
ian is  emmetropic  and  tin-  other  hyiHirniot-ropiu,  thu  roiidition  \a  coJUkI 
Himple  hypermetropic  aätigiuatiam ;  but  if  both  meridiuns  are  hyper* 
metropic,  it  is  compound  hyjier  me  tropic  lutigmati&m.  In  analogous 
faahion  we  speak  nf  simple  and  compound  myopic  Hstigmatiäm.  If 
one  meridian  is  h}perm(ftrt)pic  and  the  other  myopic,  the  condition  is 
known  aa  mixed  astigmatism. 

The  cauti«  of  regular  astigmatiäm  in  the  great  majority  of  eases  is  a 
ctmgenitttl  irrcgiilnrity  of  the  curvature  of  the  cornea — a  condition 
which  is  apt  to  be  transmitted  by  heredity.  High  degrees  of  congenital 
aaligmatism  arc  aesociated  not  infroqucutly  with  other  defects  in  the 
development  of  the  eye,  in  which  case  it  is  impossible,  even  with  per- 
fect correction  of  the  astigmatism,  to  bring  the  visual  acuity  up  to  iho 
normal  pitch.  Cougcnital  astigmatism  is  often  preaent  iu  both  eyes, 
although  not  always  in  the  same  degree,  and  the  direction  of  the  prin- 
cipal meridian  is  apt  to  be  sym- 
metricftl  iu  iho  twocyoH.  ArtfuireA 
astigmatism  may  have  its  cause  in 
the  oomea  vr  in  tlie  lens.  The 
former  variety  occurs  when  the 
curvature  of  the  cornea  has  been 
altered,  either  because  of  diceoecs 
affecting  it,  or  atill  more  frequent- 
ly because  of  operations.  After 
every  cataract  operution,  and  in 
fact  even  after  an  iridectomy,  u 
certain  degree  of  corneal  astigma- 
tism develops,  which  indeed  di- 
minishes with  the  consolidation  of 
the  cicatrix,  but  seldom  disappears 
entirely.    The  lens  gives  rise  to 

regular  astigmatism  when  it  is  ubliquely  placed,  as,  for  example,  in 
caae  of  subluxation.  This  state  of  IhingR  can  readily  be  imiUited 
oxperimenlally  if,  a«  was  said  above,  we  look  through  a  spherical  lens 
obliquely.  The  print  then  looks  as  if  in  a  state  of  astigmatic  distor- 
tion, and  the  aeparate  radii  of  Fig.  ^1  aeem  to  differ  in  distinctness. 


Fw.  SSI— T«»T  Ownrr  rtm  nrncMMIXiMO  THK 
t^wmuN  ur  Till  Flu^t.■Il■4L  IUkimam  ik 
RractaR  Abtioiutihi. 


*  (Aoconlinfc  to  \\w  tuajt«  in  Araorica,  undfrt«k»n  in  vrttry  case  in  «hkh  we 
are  ttsttDg  tbe  refraction.— D.) 
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AccordiDgly,  an  obliquely  placed  spherical  leoa  acts  aleo  as  a  cjliodn- 
cal  one.  Muny  astiginatit:  piitients  who  wear  sphorical  glu^sen  hit  upon 
this  fact  tbemselvet! ;  to  see  better,  the;  place  their  spherical  glutei 
in  such  a  way  as  to  look  obliquely  through  them. 

The  treatment  of  astigmatism  consists  in  correcting  it  as  preciadf 
as  possible  by  mean»  of  cylindrical  glasses.  In  this  way  disttnct  vtmo 
can  be  secared,  and  at  the  same  time  the  asthenopia  is  relieved. 

{b)  Irregular  Astigmatism. 

148.  Irregular  astigmatism  occurs  when  the  curvature  in  anjr  OM 
single  meridian  is  not  everywhere  alike,  so  that  the  raye  passing  through 
the  same  meridian  are  never  united  into  one  point.  A  certain  dcgne 
of  irregular  astigmatism  must  be  regarded  as  physiological,  as  it  ezüu 
in  every  eye,  its  location  being  the  lens.  The  individual  set^tors  com- 
posing the  latter  do  not  all  have  the  same  refracting  power,  tbia  being 
probably  due  to  unequal  curvature  of  their  surfaces.  Accordingly-,  the 
images  of  a  priint  which  these  sei^tors  eaitt  do  not  all  fall  iijkiii  the  same 
■pot  in  tho  retina,  altliough  they  come  so  close  together  that  for  the 
most  i>art  they  overlap.  For  this  reason  even  a  normal  eye  does  not 
SCO  a  star,  which  is  really  nothing  but  a  mathemaLical  puJnt,  as  sacb, 
but  under  a  stellate  form — i.  e.,  provided  with  radiating  projertioos. 
The  rays  of  the  star  are  simply  tho  images  produced  by  the  separate 
seclori^  of  tho  lens,  tho  central  cuds  of  these  images  meeting  in  the  cen- 
ter of  the  star-shaped  retinal  tniage. 

Under  pathological  conditioüs — e.g.,  in  beginning  opacity  of  th« 
lens — this  lenticular  astigmatism  is  so  much  iocreaaed  as  to  give  notice 
able  trouble.  As  tho  refractive  power  of  the  separate  sectors  nf  the 
Ions  beeomea  nmre  and  more  different,  thu  images  produced  bv  them 
recede  farther  and  farther  apart,  so  that  ultimately  they  appear  entirely 
distinct  from  each  other.  It  is  in  this  way  that  monocular  polyopk 
develops  in  incipient  cataract  (see  page  3il8).  A  very  high  degree  of 
irregular  astigmatism  occurs  in  subluxation  of  tho  lens  when  the  len- 
ticular displacement  is  so  considerable  that  part  of  the  pupil  still  baa 
thu  lens  in  it  and  part  is  aphakic. 

Pathological  irregnlar  astigmatism  originates  from  the  cornea  even 
more  frequently  than  it  docs  from  the  lens.  It  is  found  in  this  situa- 
tion as  an  accompaniment  of  marked  regular  astigmatism,  and  still 
more  often  in  consequence  of  pathological  processes — e.  g.,  in  faceting 
of  the  cornea  after  ulceration,  or  in  flattening  or  ectasia  of  the  entire 
cornea. 

Irregular  astigmatism  makes  objects  appear  irregnlarly  distorted, 
and  sometimes  aJsu  looks  multiple,  and  in  this  way  diminishes  the 
visual  acuity.  It  is  impossible  to  correct  it  by  glasses.  In  many  oam 
of  irregular  corneal  astigmatism  a  atenopseic  slit  is  of  serrice  for  making 
out  minute  objects  (see  page  OtJ5). 
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The  fort  of  regular  tutiffmntum  thjtt  i»  pro«nt,  whether  hjpfrmetropio, 
mvopic,  or  mixed,  does  not  clepcnit  iipiin  the  curvnttire  n(  Uta  cornen.  but  ii[>oii  |li« 
t)iluati<in  of  the  rotina.  If  \his  laiirr  i«  situotnl  St  {loint  f  (Fifr>2:2ii),  wher«  the 
ray>  pawiug  through  the  horiiwnta]  meridian  como  to  ■  focus,  this  ni«rtdia.n  has  an 
emiDetropio  rcfnutüni.  But  the  vortical  tneritlian  is  hypermetropiü,  since  the  rays 
paMJnf{  through  it  woulJ  meft  b«htii(]  Cho  rcliu«.  In  this  cww,  thnii,  there  would 
bt  timpte  h5|)erm«tro|>io  a»ti|;itiB(i.<ini.  If  tha  po«ilion  of  the  Ktlna  were  faKhcr 
(orwanl — e.g.t»,tl — Uitli  mcridinna  wouM  be  hyperinctrnpio;  thnt  is,  coinpoim«) 
h7pennctro|)iG  «stigmaliam  would  tip  |tn\si:'tit.  If  the  rvtina  was  situated  al  any 
point  LetwMn  ?aiid  1,  lb«  niyn  |w«tii)f  thnmgli  thu  borisontal  mvritlian  woiihl 
have  (heir  foriis  in  trout  of  the  retina,  IhiB»  poAsing  throitgli  tlii^  vrrtirul  meridian 
behind  it,  and  mixed  axtigmalism  woiitd  ciist.  If  the  retina  i»  Mtuated  at  G,  »Im- 
pltt  myopic  nstigranti^tu  it  preM-nt^  U'(.'aiiik'  there  U  cmnietropia  for  the  rcrttcal 
meridian  and  myopin  for  the  hohid^ntal  ini>riilian.  Finally,  if  the  nHiiia  shuuM 
beuCuat«d  still  farther  ba*-k — thAt'i«.  behind  the  foci  of  both  meridian» — myopia 
would  be  prcMOt  In  bolli  tha  latter,  ur  th^n-  would  be  compound  myopic  aslig- 
matino.  Hypermetropic  astigmatism  i»  ttte  kind  moet  frequently  occurring; 
mizod  Mtigmalifm  is  the  rarest. 

"Tha  puion  in  rpguUr  ssligmatiMn  in  distingniflhoil  from  the  ri«ion  in  other 
emn  of  refraction  by  tlie  fart  that  nbjects  are  distorted,  and  that  not  all  their 
]«rt«  are  seen  with  th«  same  indisiinetne«».  It  Ih«  principal  nii^ridians  are  re«peo- 
Uvely  vertical  and  hurizoiital,  the  Imrimntal  strokes  of  the  letter  E  will  appear  dis- 
tincl,  the  vertical  ones  indJMinet,  or  vice  wmn.  Th*  astigmatic  itubjecl  then  iri« 
from  the  partd  which  he  does  »ee  to  gueas  th«  rest.  If  we  test  the' visual  acuity  of 
a  myope  at  a  distance  of  6  metres,  he  niU  read  Snellen's  test  types  well  down  to  a 
certain  line,  and  then  stofM  berauae  he  doe-s  not  «ee  any  farther  down.  The  aslig* 
malic  patient,  on  the  (»ntrary.  often  reads  the  whole  card  down  to  the  bottom,  but 
tells  aimo«t  every  Inter  wmng.  In  (net,  he  tnke^  refuge  in  gt]ewing— an  attempt, 
however,  which  givca  rise  to  a  i^eeuliar  and  very  unpleaaant  form  of  astheno|iia. 

How  asllgmatiam  i&iUifmtined  and  rorreeted  may  be  illustrated  by  the  fnllnw- 
jog  example :  W«  flrrt  make  the  axtign^atir  patient  lonk  nt  Fig,  S81,  or  aome  similar 
«tellate  Q^iire,  and  thus,  fur  tnstatKO,  deturniine  Ihnt  the  horixontal  radii  of  Ihe 
star  appear  bloekest.  Frmii  i.hiti  we  nonelude  that  vertical  linea  are  seen  distinetly, 
becauM  the  horizontal  radii  ore  composed  of  vortical  lincit.  If  vertical  lines 
.ippear  distinct,  the  ililTusion  lines  or  difliision  elli{iMw  must  be  vertical  (Fig.  230) — 
i.  e..  Ihe  adjtiHlmeM  for  thii  horixonlal  meriilian  must  be  correct,  or  al  least  be 
Wtier  than  the  adjustment  for  the  vertical  meridian.  Wo  now  place  Ihe  »tcDopirJc 
slit  before  the  eye.  in  tho  horizontal  meridinn  first,  and  determin«  the  refraction 
of  the  latter  by  means  of  itpherii^al  glaw^ea.  Suppose  that  Ihiü  rvfraction  is  if  =  1  />. 
In  Ibe  suoooeding  lest  of  the  refraction  which  is  made  with  the  slit  in  llio  vertical 
posiüoa  a  myopia  of  3  D  is  founr).  Accnnlingly,  myopin  B*tigraatii>ui  (.4  m>  U 
present,  and  one,  namely,  of  3  D,  since  the  ilegreenf  astigmatism  is  given  by  Ihe 
differenoe  io  refractiitn  of  the  two  meridian«.  The  correction  of  ihia  nstigmatisra 
would  have  to  be  niaile  by  two  concave  cylindrical  ghuws,  the  axesuf  which 
nin  vertical  and  horizunlal.  The  cylindri<wl  c'aw  refracts  most  Kimngly  in  the 
direction  perpendicular  to  its  axis  [sec  page  It05).  Hence.  Io  correct,  the  horixon- 
ta)  meridian,  wu  must  place  a  cylindrical  )>)fu«  of  —  1 /^  with  the  aiis  vertical, 
and  for  the  vertical  mondian  a  gla»!  of  —  'A  ti  with  the  axis  borixontaL  This  is 
written  as  follows: 

—  1  D  cjl.  vorU  C^  -  3  P  cyl.  horii.* 


*[.\ccordinii  to  tli«  »otatfon  prevailing  in  this  conntry.thift  wntihl  Im*  written: 
—  IXIO  cyl.  aiU  00*  ^  — S.0O  cyl.  axia  180*.    So  also  lb«  iHiutvalent  fomiuln,  nteo- 
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In  nascB  wlivre  iho  »ign  of  bcitli  cylimlers  is  the  »time,  a  »iniplificiitloD  of  tim 
conibinntioii  i:«  (ilrfaiiiml  in  llie  fnlluwmg  w&y :  If,  in  thu  example  clKxarri,  wr  p«r  % 
Efiliemiil  fllaas  uf  —  1  P,  Dii»  will  correct  tKe  hommital  iii«ri<)i(ui  lo  ibc  point  of 
vminclrLipi»,  nnd  Llie  vortii-'al  niDriiliaa  to  S  iA  To  ^t  tbo  poinjilute  oamela«, 
therefore,  «re  onlv  ni-cil  to  add  to  the  sphmcal  glssH  a  —  3  />  cyl.  horts.    We  ■«old  | 

thercrora  preswrib« 

-  1  D  sjili.  Z^  ~2  /}  cyL  hürir, 

Aa  can  be  seen  from  th«  «xamplr  almvo  given  oylindrinü  glas!««  may  ba  < 
biiipil  Willi  cjliiKlcrs  and  also  with  .«pliärical  glasae».  and  tliey  may  likuwla« 
cmmhinixi  «il1i  prions.     Crlindnra  are  generally  prescribed  in  apeotacles  to 
insure  the  ajt«s  of  th<  glasses  being  in  proper  position. 


tinnnd  just  afterwanl,  tvouli)   bcvn'tten:  —  I.OOeph.  ^  —  3.00oyl.  axis   180*. 
this  notation  the  dirt-L-rion  of  (tie  mxih  i»  imlioHt^f)  ttv  the  angle  «Ni4;h  it  m&lteii 
thv  borizoiital,  the  aiigU-s  beiu^  uumtx^red  ooatinuuiiviy  from  0*.  which  ia  : 
at  ttie  left  side  of  either  eye  (nanal  Hide  of  the  right  eye,  t^mixiral  »iilo   of  thir  Irfl 
eve),  round  to  180°  at  tho  right  aide  of  the  eye.    This  is  »hown  in  th«  folic 
diug^raiu : 

nRQKT  VIEW 


flic  HT   EYE 


INCHES 


1  INCHES  t 

CciprTiEhi>>t,  ittS,  br  C  n.  UHTBmrrn. 
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Another  nyiAem  is  in  voguo  in  the  Ophthnlmie  and  Atiral  Tnstfliito  i»  this  i 
Aocordirig  to  this  notation  the  Tortical  mt-ridia»  is  indicati-d  by  0"  or  V.  nnil  frmn 
tliix  point  the  luigles  arc  nuinbiTiHl  on  either  ndo  tc  90"  (or  If\,  «htcli  i«  the  bori* 
rjinlal,  thtvw?  nngloo  nn  tho  temporal  side  being  indicalnl  hy  f,  IhoM  on  tliu  uaaal 
side  by  n.    This  system  is  shown  in  Üie  fotluwing  diagram  : 


lanDIMWITX. 


METRrO  äCALe. 


In  vaieb  en  ta«  poaltloD  or  th»  axbi  oF  the  cyllDderiadcootcd  bTtheafMrularderlaUoatf 
iuuppi*<'>^-ii<im>Ditber<?rik-«lui>.-ri(ii«ii  tV  ur  0*i«IUicr  on  iti«  aaNUDranuM)  lemporal  atiK 
J,  ai  =  &*  ceuiporal,  «tc,  do«raiolli=iHr>itioruaBUl>> 


111  in  wrllteaSi»: 


Both  systema  arc  also  cmployMl  for  indieating  Ui«  direction  of  th«  axfs  of  a 
pri^m — e.g.,  prism  1*,  apex  at  75'.  indicat«aa  prittm  of  1 "  refracting  angle  with  li» 
apL-x  turned  (o  tfao  left  13'  from  tbo  vertical. — U.J 
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The  result  which  <rc>  utituin  by  Ih«  cncthixlical  melhi^'I  of  <lvlerruining  the  wtip 
maLisni  kIkiv«;  ilv^Trilwil  wc  tjiti  (;cl  mI  iiiurv  quickh  iit  tlii:  fulluwioK  vmj:  It  w« 
MJ^wct  as4  i^finnlisin,  wr  |»ut  on  b  wprIc  t^yliiitlnral  kI«.<m  biuJ  miste  it  l>efore  tb«  efe. 
If  there  U  nouti^n)iai»ni  wunh  iiicntiiniintc,  the  patiifiit  »evt  worse  tJmiagh  the 
cyliDtlrk-«!  glus,  no  mnttiT  nlinl  dirvcainti  it  uevupjv*  in  fruiit  or  (hi>  eye.  But  if 
H^JjIiiiAtiiim  i»  [^roM>nt,  Iho  üight  will  become  better  vrhca  the  g\MM  i»  in  &  o«rtAin 
tfoaitliHi,  worse  wht-n  it  is  in  aiiotlu-r.  In  thi«  way  we  (imi  the  direction  of  the  (>rin- 
ci|jnl  iiivriiÜBii».  Then,  i-iHivr&  or  i-mimve  (■ylimiem  of  mryitij;  sLnttiKth,  and  eillier 
■liiiifi  or  r<>iiil)iDO(l  wtUi  sphoricnl  glw»es,  an*  Hiieot'^iüi  vely  plBr4>4l  IWor«  the  eye  in 
M  'lireclioti  eKrreti|x>ndin0  to  th«  priucip^  uoritliun,  uutil  Lb«  beat  combiiiBliua  has 
Iji.-1'u  found. 

Thp  Mti^Riiaisni  in  frei^uLutly  found  to  be  grealer*  after  MropinizatloQ  than 
before  (DobiitwulakiV 

It  i»  unucvttsgary  to  correct  erery  cam  of  jutti^mntii^in :  this  is  done  only  when 
the  BstigmaLic  patient  wisbeti  to  see  wore  dbitinclty,  or  when  he  has  a»th<nopic 
troubi««  from  bis  utigniatism.t 

The  otyeetitv  tkl^rmtnaUtm  of  ARtigniati^m  can  be  made  in  differpnt  ways. 
Asti^niulism  tniuiifi<'!il)(  itseU  to  the  o[ihlhu]irioM:opc  by  tho  altorat ion  tn  the  shape 
of  the  (lapilta,  whicH  ii]  regular  ustlgnuitlsm  a|)f*ear«  clungatcil  eichor  lengthwise  or 
laterally  (seefta^34):  in  irregular  ik-^t i^nntlfin  iL  apfufirs  irrrgularly  distorted.  In 
the  erect  image,  in  cam«  of  r^ul&r  aiittgniatifni,  tbc  borizonlal  and  Tcrtical  fe$»e]s 
are  not  seen  itiKtiiiclly  at  the  same  time,  as,  owing  to  the  dilTeroiice  in  tlieir  rffrac- 
iion,th6y  reqtiir«  difTfrenC  correriin;;  i;laiwes.  Il  w  on  account  of  Ibia  foci  that  it 
is  [>o8»iblo  to  d«tennin«  the  aälignmttiim  with  the  erect  image  by  Rnding  for  each 
nf  the  two  principal  incnilina-«  thu  oorrit'ting  glii^«  with  whtcli  the  vcmeU  of  this 
meridian  are  aeon  moot  diflinctly.  AMittiuaLism  can  also  be  made  out  and  ineai- 
urM  by  meand  of  keratoscopy;  And  by  folionint;  Sohmldi-Ritnpkr's  ncthod. 

Ilf^ularcorneAl  a»tJgniAt ii«m  i-an  Itrilftvrniiiivd  by  nieti>urir)g  directly  the  radii 
of  ciirvataro  of  [he  individual  com««!  meridian«.  Thti«  is  effected  by  the  Ophthal' 
mimeier,  of  which  the  princip^il  varietien  in  use  arc  that  of  Jlclraholtx  and  the  mora 
n-wnt  oncof  Java!  mid  Sctiluiz  (the  bext  form  of  whit'h  i»  thnl  ntade  by  Ku^-naar). 
The  former  is'chiefiy  of  scrvico  for  precise,  «-ienliflc  examinations:  the  latter  is 
more  aiilapt<.il  for  prMetirnl  jiurposcw  on  ac-i'ouiit  of  the  rapidity  with  whit^'li  the 
measiirenu-nts  i-an  )<«■  made.  A  very  tiM-ful  iriKinniiftil  fur  tlt'ienniiiing  whrlher 
there  i$  Bclually  nny  ^n-at  amount  of  n»tiginati"tn  preM-tit  i«  i'luriih/n  ktrutotcopt. 
This  consists  of  a  dink  of  cnnilioanl,  i>nc  surface  of  which  bvars  a  number  of  binok 
concentric  ringet  upon  a  whiU'  grmriid.  An  aperture  In  the  i>onter  of  Ihc  (ii$k,  and 
correAponding  to  the  center  of  the  rings,  allows  the  observer  to  look  through  tb« 
disk.  The  disk  is  held  üo  that  Ihn  side  with  the  rings  upon  il  is  tunied  toward  the 
rye  that  is  being  (examined,  and  <■>  thnt  the  piano  of  the  disk  is  parallnl  to  the  Itaso 
oflheoomea.  If  now  we  look  Ibrcueh  the  crntriU  apeKure  at  the  eye^  we  »e«  th« 
rings  inirron-d  upon  its  citriioa.  If  the  ronie«  lias  the  normal  curvature,  these 
ring»  npjirar  perfectly  firnilar;  if  not,  the  ring«  are  tran^formiy]  inlo  ctlipMS, 
or  sliow  irregular  bulging^  ai^-onling  as  regular  or  irregular  astigmatism  is 
proaonL 

In  IrregTilnr  com.-nl  *!«ligntali)tm  the  «ttvmpi  has  been  made  Ui  spriiri'  dlninct 
vtnon  by  phiving  a  glaw  of  wutch-glnits  shnpe  uikmi  the  cimit-a ;  the  anKrior  suT- 
tao«  of  the  glass  is  gmuttd  \q  comt^pond  to  the  mdtiis  of  the  roruea,  while  the  poa- 


•  [OccasionnHr  lesa.— D.] 

t  [Astignmli!>in  in  Ihii  eountry  ia  enrrected  much  mon'  systematically  than  In 
Europe,  and  i;rrat  altenlion  is  pnid  to  the  correction  of  NÜght  <Icgrecs  (of  U.2S  D, 
or  even  0.13  D),    Sec  also  1$  \A6  A.— D.] 


724      ANOMALIES  OP  RBPIUCTION  AND  ACCOKMODATION. 


terior  surface  mt»  upon  the  t-ornvm.     TIikm-  contact  ijtassea  <A.  Kick.  SiilxvrV  < 
evor,  hare  not  prureil  tierriifablo  in  pmcticc,  siiire  tlie  cornea  diN-s  nut  lirul] 
penniineiil  ooniAct  of  ihc  ^lu«. 

[148  A.  Cyclopleglcs  and  the  OorrMtioD  of  Refractive  Errors.^ 

In  this  cMiiiary  u  cyoluiiltgic  w  wry  fn-<|ucntly  uw^d  in  det<.'rniiritDg 
tho  refractiüu  whetber  the  case  is  one  of  bypermetropia,  myopu,  or 
astigmiitiKm.  Hinnntropine  (in  2-  to  3-por-cent  solution)  is  the  a^nt 
mninlv  in  us«',  aUliougb  same  prefer  scojiolatntHe  (in  ^Jj-jier-oenl  co- 
lution).  llomati-opinc  iustillcd  ttiree  or  four  times  at  intervals  of  ten 
or  üfteea  ininutos  8ut1ico8  in  oliiiofit  all  cases  to  produce  in  the  coarae 
of  an  hour  a  complute  relaxation  of  tho  acoommodatioa.  Tbo  offerl 
begins  to  abate  pretty  soon,  aud  disappears  completely'  in  from  twemy- 
four  to  thirty-six  hours. 

Tho  practice  in  regard  to  tha  une  of  a  eydophgtc  variva,  nlthotigh 
ocuÜBtä  here  may  be  said  to  employ  one  in  fram  40  to  90  per  cent  of 
their  rofraotion  cases.     The  tmnsUtur^e  own  practice  ia  to  use  honw* 
tropiiie  whenever  practicable,  especially  iusiRting  upon  ita  eniploTnieni 
in  children  and  where  there  is  a  snspicioo  of  «faun  (^  «nrommodatioa 
(difEerence  between  subjective  and  objectire  teste)  or  where  there  arm 
evidences  of  convergenve  excess  (see  pjige  019).    Contrary  to  the  state- 
ments generally  expressed,  he  has  found  it  advantageous  to  paralyse 
the  accommodation  in  patients  between  forty  and  fifty.     It  has  at  Umis 
been  hia  experience  to  find  patients  of  this  ajje  in  whom  tho  refracUoo 
could  not  have  been  determined  accumtely  without  a  cycloplegic.     He 
hiis  found  the  latter  particularly  serviceable  at  the  time  whcu  presbropia 
ia  beginning  (about  forty) — when  apparently  the  patient,  in  struggling 
to  use  his  failing  accommodation,  often  overexerts  the  latter  for  dis- 
tance and  conceals  some  part  of  his  ametropia. 

Of  course,  in  using  hotnatropine  for  the§6  elderly  case«,  we  mn<t 
oxcludu  any  KiiApicion  of  glaucoma,  and  particiulnrly  be  careful  to  avoid 
a  cyctoplegic  when  the  pupil  in  a  non-myopic  patient  is  unnaturally 
dilated. 

Tbo  gaiti  t  in  certainty  both  for  tho  physician  and  the  patient  that 
we  get  by  using  a  cycloplegic  is  bo  great  in  comparison  with  the  mod- 
orate  inconvenience  t  produced,  that  it  seems  proper  to  advise  the  em- 
ployment of  this  aid  in  all  caees  except  in  the  very  old  and  in  Lboaa 
who  aro  iikuly  t*  devehip  glaucoma. 

*  [Thü  following  Bectinn  hn»  hren  ttddrd  by  Tim  InnvnUUir  u  cuvonn^  fcmtad 
thnt  h  ri'^rdcd  as  of  partfoiilar  iiiifujrtancD  by  pmctttionrni  in  America,  and  ■» 
showing  what  the  usage  in  this  country  U.  For  the  rjows  b«re  expresaeü.  bo  « 
alono  reüpon.sible. — D.] 

f  A  guJn,  be  ft  Qou-d,  tlial  obtains  for  the  objecllve  as  well  as  the  subjocUi» 
tnts. 

(  [n  a  myope  of  3  ZJ  or  more  the  inoonvenipnoe.  exopfit  for  tite  daastinc  pro- 
duced by  tb>c  mydriasis,  is  pmcticnlly  nil,  as  sucli  a  one,  hnvin^  a  far  point  at  thir- 
teen iuch«e  or  less,  can  fUtJ  rend  when  hU  accuuiOKKlatiun  i»  («ralyzod. 


CrCLOPLEOICS. 


nt 


Occasioniilly  homatropine  fails  to  produco  complcto  cydoplcgio. 
This  will  be  evident  from  the  failure  to  obtain  satisfactory  or  coDBist- 
ent  results  by  subjective  teatitig,  and  from  a  cuntitiut;d  discrepancy 
between  the  result«  of  the  objective  and  subjective  tests  (particularly 
bptwoon  the  test  with  the  trial  case  and  the  shadow  te^t).  Tim  failure 
of  homatropine  to  produce  complete  paralyeia  is  egpe<cially  apt  to  ocour 
in  ouea  of  spasm  of  accommodation.  Here,  as  woll  as  in  cases  of  con- 
Tei^nt  strubUmna,  atropine  should  be  used  freely  and  persistently, 
ftocording  to  the  principles  so  veil  laid  down  by  Fuchs  (see  pages  031 
and  r^'i). 

The  ffia/18  prentrihed  after  the  refraction  ha«  been  determined  nnder 
a  cycloplegic  will  d^piid  upon  vnrioiis  factors.  Each  case  must  be 
judged  by  itself  and  in  accordance  with  Die  elTcct  wo  wish  to  produce. 
In  general  we  may  say: 

1.  We  correct  tlio  total  »mount  of  astigmatism  found  under  a 
cycloplegic.  The  only  exception  is  when  the  ttaligmatism  is  very  high 
(6  />,  or  over),  in  which  case  a  partial  correction  is  oocusionally  le«g 
annoying  to  the  patienl  than  i.t  a  complete  correction  which  gives  better 
vision.  With  properly  adjusted  glasäes,  however,  it  will  usually  be  found 
thateven  very  strong  cylinder!)  will  be  worn  with  comfort  and  advantage. 
Slight  degrees  of  astigmatism  (O.üJö-O.öO  D)  may  often  be  k-ft  uncor- 
rected. They  ahould  be  corrected  (n)  whenever  a  glass  lias  to  be  nsed 
nnyhow  (as  in  presbyopia) ;  {b)  in  most  coees  also  when  the  patient  hua 
to  use  his  eyes  excessively  for  near  work;  {c)  when  there  arc  marked 
symptoms  of  eye  strain,  such  as  headache,  asthenopia,  and  obstinate 
blepharitis  or  ronjuiiotival  irritation. 

2.  We  correct  the  total  amount  of  myopia  found  nndor  a  cyclo- 
plegic. The  main  exception  will  be  when  the  myopia  is  exoeaÜTe  and 
the  patient  has  not  worn  very  strong  glasses  hitherto,  as  in  this  cnsn 
the  «tidden  change  may  cause  discomfort  Moreover,  if  the  patient  ia 
nnder  the  presbyopic  age,  we  try,  as  far  as  can  be,  to  make  him  Dse 
the  same  glass  for  distance  and  near  (see  page  698,  footnote). 

3.  We  undercorroct  the  total  hypermetropia  by  aa  amount  which 
depend»  upon — 

(a)  The  ago  of  the  patient.  The  younger  ho  is  tlie  more  we  leave 
for  his  accommodation  to  do. 

{b)  The  amount  of  manifest  hypormctropia.  The  less  this  ia  in 
proportion  to  the  total  hypermetropia,  the  more  we  should  underoor- 
rect  the  latter  in  our  pref>cription.  In  general,  we  give  a  ghufl  some- 
where  lietween  the  manifi'Ht  ami  the  total  liyjM?rnictropia. 

(c)  The  patient's  re*|uiremontg.  If  be  uses  his  eyes  oxceflsively  for 
near  work,  we  correct  more  of  the  hypermetropia  than  if  he  is  leading 
an  iHit-of-door  life. 

(d)  The  symptoms.  In  the  presence  of  marked  asthenopia,  head- 
ache  apparently  due  to  «ye  strain,  noarustlicniu,  and  general  muscular 
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weakness  (particiilürlv  the  lU'Comiiiotiative  weakness  after  exiituist 
diseases),  and  espct'inily  in  the  prcsenuu  of  n  tendency  to  cvnvergei 
wo  correct  more  uiid  more  or  eren  the  whole  of  the  hypermetropiL 
When  there  is  an  actual  tenrieuc}-  to  convergent  squint  or  when  then 
is  a  apaem  of  aceoniiiiiMJutiun,  we  correct  ttie  wliole  of  the  liTperme- 
tropia  and  insist  upon  the  continuoiia  use  of  the  glusse«  combiacd  vitb 
the  use  of  atropinp  (see  pages  62j,  Oai,  and  Tii). — Ti,] 

149.  ALiaoinelropia.* — H_v  anisornelroiHii  is  nipitnl  a  dilTercnce  in 
the  refraction  of  the  two  cycu.  One  eye  may  he  emmetropic  and  ih« 
other  myojjic,  hy|)ernu'troj]ic,  or  astigmatic,  or  both  eyes  may  be  »me- 
tropic,  but  in  a  (ilffercDt  way-f  Iti  this  regard  all  possible  combtna- 
tious  occnr. 

Ariiüometropia  not  infrequently  is  congenital,  and  then,  at  least  in 
the  higher  degrees  uf  it,  often  manifests  itself  even  upon  external  in- 
spection by  an  asymmetrical  formation  of  the  face  und  of  tbo  skuU. 
Ac<|uirc(l  aniÄometropiu  most  frequently  originates  from  tlio  circum- 
stance that  the  change  taking  phice  in  the  refraction  during  life — that 
is,  the  ducrciue  in  the  hypcrmetropia  or  the  derelopnient  of  a  myopia — 
does  not  ailvanoe  at  the  same  pace  in  both  eyes.  Very  high  degrees  of 
anisometro])ia  develop  when  one  eye  la  normal,  but  the  other,  in  con- 
sequence of  a  cataract  upt- ration,  has  become  rery  hyjKirmetropio. 

A  correction  of  aniitometropia  without  tlie  aid  of  glasses  would  bs 
ooncoivublc  only  oa  the  result  of  an  cUort  of  the  nccommodation  differ* 
ing  in  the  two  eyes;  but  thi«  the  eye-s  are  iTicapnhlo  of  doing,  at  least 
to  any  noteworthy  extent.  Acconlingly,  ihc  aiii.sometr(i[>c  never  ewa 
distinctly  with  both  eyes  at  once.  This,  however,  gives  him  so  little 
inconvenience  that  many  }>t«r8oi)s  do  not  become  aware  of  tho  fact  that 
they  are  not  siK-iug  equnlly  well  wiih  both  eyes  until  the  teats  of  viaiun 
which  the  physician  inslitutcit  are  made.  Moreover,  if  tho  difference 
in  the  rufrantiou  is  not  toogreuL,  hinocitlar  vision  is  not  disturbed  by  iL 
Both  iniagoB,  even  though  they  are  of  unequal  distinctness,  »re  super- 
imposed :itul  miule  to  coalctK-e.  In  the  high  d^;rees  of  anisoaietropia, 
however,  slraiHsiiiii«  very  frequently  sets  iu.  This  may  be  either  diver- 
gent or  couvorgi'Mt,  and  iiCHier  these  circumstances  ia  very  frequently 
alternating,  particularly  when  one  eye  is  liygH'rmetropic,  tiie  other 
myopic  (see  page  634). 

The  obvious  courBe  to  pursue  would  BPcm  to  bo  to  correct  the  ani- 
sometropia by  orilering  different  glasses  for  the  two  eyes.  Nevertheless, 
this  measure  in  most  oaees  proves  imprneticahle.  If  the  difference  be> 
tween  the  two  glaases  is  somewhat  great,  the  f>atienta  complain  of  an 
unpleasant  sensation  in  the  eyes,  of  vertigo,  headache,  etc^  and  lay  the 


*  From  &,  privative.  Ivm,  cqiml.  and  tUrpm,  ruraAiirr. 

f  fWh^n  t>ie  two  rjios  Imtb  »[ipoitito  khiibt  of  rcrmcUon, itie  eoodllfon  bcall«! 
antimetropia.— D.] 
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^Iamm  asäde.  This  fact  is  explained  in  the  following  way:  Glasses 
ultvr  not  only  llie  distiDetD^ss  but  also  the  size  of  objet:ts.  This  is  en- 
larged by  convex  and  diminisbed  by  concave  glassea,  and  the  more  so 
the  stronger  the  glass  is.  Witli  different  glasses  the  retinal  image  of 
the  same  objeot  is  altered  in  mise,  more  in  onö  eye  and  less  iu  the  other ; 
Ibe  images  then  no  longer  match  one  another,  and  can  not  be  perfectly 
superimposed.*  Wo  therefore  prefer  iu  anisometropia  cither  to  give 
the  same  gliuiies  for  both  eyes,  or  to  oorrcct  only  one  eye  and  place  a 
plane  glass  before  the  other.  In  doing  tliis  wc  always  have  regard  to 
the  better  eye — namely,  the  one  which  appears  more  efficient  for  the 
pur]>ose  in  view  (distant  or  near  vision). 


*  [lo  many  oaara  the  nt>i<1w:;t(9  Llint  opposes  our  altunpts  at  cnrrrction  of  both 
tft»  is  a  muscular  prror,  ThU  jirnilucws  dJpto|)ia,  «hifti,  as  long  as  the  imago 
of  om  eyti  is  itidisUnct,  is  not  obtrusive  and  hcucc  can  bo  nGgl>e<!t«(l.  but  which  be- 
comtt  aiinojriug  n»  soon  as  Iwth  imagi-B  an  oiiwId  cluar  by  the  use  ol  conrc-ting 
glasKik  In  caw4  of  anlicnmrtrnpin  without  mnsrtiUr  error,  hnt  in  wlilrli  there  ii 
a  »cry  coosidemble  difftrenc«  in  refraction,  full  oorrcction  can  ofltn  be  «ppHed  lo 
both  eyvt  without  caiisitig  anjr  sprioiis  or  cotitinuvd  aiiiiüyanoo. — D.] 


CnAPTKR  VI. 

ANOMALIES  OF  ACCOJfJiODATIOX. 

T^aralysis  of  Accommodation.*— Pui-alynia  of  aecommodaticnr 
U  diagnosticated  from  tho  diinimition  of  the  rungc  of  occommodatioD 
(J).  To  make  this  diaj^nosis  it  is  nccessuiry  that  we  determine  tbe  far 
point  aud  near  point,  and  from  them  calculate  the  rango.  Tho  range 
found  is  compared  with  Uiot  which  thci  patient  ought  from  bis  age  to 
have  in  accordance  with  the  thIucs  set  forth  by  Donders  (Fig.  218), 
and  from  t!iis  compnri8on  a  conclusion  is  drawn  ns  to  whether  tho  rang« 
fulU  below  tlic  norninl,  and,  If  so,  how  far. 

The  diatitrbance  which  paralväiä  of  the  accommodation  ramies  rariei 
greatly  according  to  the  refractive  couditiun  of  the  eyes.  If  an  eium«- 
trope  is  affected  with  paralysis  of  the  accommodation,  reading  and 
writing  become  perfectly  impossible,  or  at  least,  in  case  of  incomplete 
paralysis  (paresis  of  accommodation),  very  diffictitt,  and  possible  for 
only  a  few  moments  at  a  time.  Distant  vision,  tor  which  the  emni«- 
trope  does  not  require  to  use  the  accoromodatioD,  is  not  affected.  Id 
tho  hyiwrmetrope  paralysis  of  accommodation  makes  itself  still  more 
noticeable,  since  without  aecomnioduiion  be  sees  poorly  even  at  the  dis- 
tance. The  reverse  is  trae  of  the  myope,  to  whom  the  abolition  of 
accommwlution  canses  little  or  no  inconvenience ;  and  in  tlie  higher 
degrees  of  myopia  a  paralysis  of  accommodation  is  often  discovered 
only  accidentally  at  tbe  time  when  a  careful  exaniinatiou  is  be- 
ing maile. 

Paralysis  of  the  accommodation  arises  from  a  paralysis  of  the  ciliarj 
muscleor  of  theoculo-motor  nerve,  which  supplies  this  muscle.  It  may 
bo  simply  one  of  the  symptoms  of  a  complete  ocnlo'motor  paralvsis,  in 
which  cases  it  etiology  agrees  with  that  of  oculo-motor  paralysis  in  gen- 
eral (see  page  6ül).  But  in  many  cases  tho  paralysis  of  accoramoda- 
lioQ  exists  alone,  or  is  at  most  associated  with  a  coincident  paralysis  of 
the  sphincter  pupillae.  These  two  intrinsic  muscle»,  which  under  pbrsi- 
ological  conditions  act  in  conjunction,  are  also  commonly  paralyzed  to- 
gether, 90  that  the  paralysis  of  accommodation  is  combined  with  mydri- 
asis paralytica  (ophthalmoplegia  interna).    The  cui/jtm  of  paralvsis  of 


*  [Also  called  etfclopie^ia,  from  itAiA«.  cireli>,  «ml  «Xin4.  bItoRd.     Wkxmx  fjfto- 
/Unjfie^  All  «gnnt — c,  g.,  iUro[iiiie~{Mral>'JUng  the  uct-oinnKNlalioo« — V.] 
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accommodation  (with  or  without  purtUysis  ot  the  pupil)  with  which  vo 
»TV  acqiitiinlvi]  nru  as  follows : 

1.  Diphtheria. — I'aratyBig  of  sccommodatiou  belongs  among  the 
post-diphtlieritic  paralyses — i.  e.,  thofie  which  usimlly  develop  in  the 
Ktage  of  convalescence.  The  niotit  coniniun  of  thi'fKt,  boKiilfR  the  juiraU 
ysis  of  accommodation,  is  paralysis  of  the  soft  patute,  vhich  manifests 
itaelf  in  the  nasal  character  of  the  speech  and  also  by  frequent  attacks 
of  choking  iltiring  eutiiig  and  drinking.  Paralyttt»  of  the  sphincter 
pupitlffi  or  of  the  other  eye  musolea,  of  the  muscles  of  the  extremities, 
or  of  the  trunk  it»elf,  occur  less  often.  Diphtheritic  ]>araly8is  of  the 
Hcoommudation  atfecls  both  eyes^  and  is  usually  not  associated  with 
imralysisof  the  sphincter  pupilla;.  It  generally  passes  away  of  itself 
in  one  or  two  months  as  tho  patient  gains  in  strength,  und  henco 
affords  a  good  prognosis.  Cas>es  of  paralysis  of  aeconimodutiou  con- 
sequent upon  inflrtrntuy  which  were  analogous  iu  their  behavior  to 
post-diphtheric  paralyses,  occurred  pretty  frequently  during  the  last 
epidemic. 

%.  FoiaoHing. — The  most  complete  paralysis  of  accommodation, 
combined  with  paralysis  of  the  pupil,  is  protluced  by  atropine  and  the 
other  mydriatics.  These  act  not  only  when  administered  internally, 
but  also  locally  when  introilnccd  into  the  conjnnctivul  sac.  The  cases 
in  which  paralysis  of  the  accommodation,  together  with  symptoms  of 
^.gnieral  poisoning,  have  been  observed  after  eating  spoiled  meat,  eau- 
I,  fish,  etc.,  likewise  probably  depend  upon  poisoning  by  alkaloids, 
which  in  this  case  am  the  alkaloids  of  putrefaction  (ptomaines). 

3.  Syphilis  and  diabeies. 

4.  Severe  affections  of  the  central  nervom  system  (especially  progres- 
sive paralysis  and  tiilws). 

5.  Contusions  of  the  eyebull. 

The  treatment  of  paralysis  of  the  accommodation  must  first  of  all 
bo  regulated  according  to  the  lesion  which  Ilea  at  the  bottom  of  it,  and 
seek  to  effect  the  cure  of  this  latter  hy  appropriate  means.  In  post- 
diphtheritic  paralysis  we  institute  corroborative  measures,  giving  hearty 
nourishment,  wine,  iron,  quinine,  etc.  For  local  treatment,  the  miot- 
ics, pilocarpine,  and  eserine,  are  employed.  These,  besides  couiracting 
the  pupil,  also  produce  a  sjiasui  of  tho  accommodation  by  contractiug 
the  ciliary  mnsclo.  This,  however,  is  not  of  long  duration,  any  more 
than  the  miosis  in  ;  after  some  hours  the  muscle  relaxes  again  and  the 
lysis  returns.     Nevertheless,  the  contraction  of  the  muscle  produced 

the  miotic  appears  sometimes  to  exert  a  favorable  influence  upon  the 
paralysis  itself,  perhaps  acting  in  the  same  way  as  faradization  doe« 
when  it  produces  a  goo<l  effect  in  {landytH^ii.  In  addition,  the  constant 
current  is  employed.  As  long  as  the  {tnralysis  is  still  recent  the  eyes 
should  not  be  strained  in  any  way,  but  in  older  paralyses  work  may  be 
facilitated  by  means  of  the  appropriate  convex  glasses. 
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In  psnvlvüis  of  tho  accommodatioD,  whcrher  producoil  by  ilifinksp  or  i 
by  u  mydrintio.  t\w  t^Utfinont  i»  frtKjucntly  iiiwl«  Ihul  «bjwU  a|>|>car  pii> 
usuaI  (Microtia].*  This  plieiioiDcuon  is  cxi^Uinud  jii  tliL*  fttllowing  way  :  Wt-f>ll> 
mat«  the  sixu  »r  iiii  abJccL  frvni  thoKizi'  of  jLe  irQii|;e  u|miii  the  retina  tMk«n  in  can- 
li4«tion  with  the  distnnco  at  whioh  w*  jiulg«  the  object  to  b«  «itumt»-«!.  An  otij«  t 
i>r  certain  »ize  seen  hL  a  certaiu  distNnc«  ^ivee  us  a  retinal  image  of  certAin  »u*s 
If  tfu!  object  is  AfiprusiinalvO  to  uni;  hiilT  tbt?  dislAiiLip,  its  retinal  iaiogo  ^mwur 
twic«  a«  Kr«At.  If  thut  vtcre  not  the?  case,  and  tbc  rrtinal  imit^«  remained  «C (Im 
laine  size  when  Ch«  »bji-ct  wa»  appritziinatcN],  we  would  infer  that  ihe  objvul  itmU 
had  bwu  rt^luofd  tu  on«?  balf  ita  former  nize.  It  in  iJiis  ini«t»ke  thai  wr  fall  lata 
in  rase  of  paralysis  of  Itia  accuuiiiiiHlutiuu.  Siwx  in  this  cotidilion  the  act  of 
acoomincxlatioii  for  any  given  distance  of  the  object  cost»  lu  a  greutcr  efTon  than 
undvr  other  uin'uav^tniK'as  we  estimate  tho  urfiomtnodaUoii  at  tw>  high  a  tigUT<t,  ami 
hence  believe  the  object  to  ba  »uarer  llinii  it  rvally  is;  but  ax  the  retinal  iinaptit 
no  larger,  we  think  that  the  object  itself  ho.«  dttniaisbed  in  eite.  Tbe  smm»  pW- 
nomenon  manifests  itf^elf  whfn  ati  einmctrop«  looks  throu);h  omcare  glnnw: 
mako  objects  look  »malk-r  to  biin  ;  for,  to  ovrrcoiue  tlin  voocav«  ^lasiwfi.  he 
strain  his  accommodutioQ.  Now,  wtlliout  being  distinctly  aware  of  tliis  vt 
yet  infan  froin  it  that  objects  are  nearer  Ihati  iliey  are,  and  thus  tlie  Utter. 
their  retinal  images  arc  not  any  lurf^er,  i»evm  Hinallt-r  lo  bito.  Tb«  i<onver*e 
aoineiiün.  by  virtue  of  wliiob  objtftit  apiwar  larger  than  normal — macnpsia  f—k 
obsurced  in  «panm  of  llu>  acconmuHlatitm.  Tbiis  i»o\  originates  in  a  delialoo  atu> 
dittanies,  resiilttiii;  from  the  tlisturbanev  of  th«  accommodalion. 

To  ehuw  how  a  paralysts  of  oucomtnodattou  is  dingiunttcated,  I  will  ad< 
hfn*  tltt!  fitllowinf;  citse:  In  May,  1887,  n  boy  ten  years  of  a^,  was  brou(>1 
roe  by  his  mother  becaiüw  for  some  week»  he  b«d  been  unable  to  read  and  wrttt^ 
At  the  samt)  timo  tbv  uniuual  wjdtli  of  his  pupils  htui  altrncled  hts  motbrr'i 
altention.  [  fnund  l>efoni  mo  a  delicate,  pale  lad.  wfaow  pupils  at  tba  tim«  h* 
was  brought  to  tne  showtid  one«  nioru  tbvir  norma)  sixe  and  mobility,  Tbe  boy 
could  read  with  his  naked  eye  all  the  line^  on  Snellen's  test  card  hnng  up  at  a 
distance  of  8  rai'tres,  lieiice  hu  had  normal  vision.  From  this  faut  alon«  il  wis 
possible  to  draw  tlio  tnfvrvnc«  that  it  could  not  be  a  ease  uf  o|M>cUi«  of  tW 
media,  di.-seaM  of  Ihe  chorinid  or  retina,  or  Ihe  like,  as  by  ibtM  the  visual  aeaKy 
Would  ncccMariiy  be  diminished  for  all  di*tai»ci.-».  It  could  only  be  an  atKHinJy 
of  refraction  or  accumtnudntioa  that  was  in  «jtiexlinn.  He  was  lH>t  near-Bightfd, 
since  otherwise  he  wowld  have  been  uunble  to  read  the  smallest  letters  uf  jineUrni 
test  ca^l  at  a  diKtancc  of  6  metrw.  but  h«  might  [«rhap«  have  brcn  hypcrmptnii^e. 
Actordingly,  I  put  a  very  weak  convex  glass  iM-fore  Hi«  ere;  as  with  th«wi  hi»  dis- 
tant vision  at  on<ifl  beciunp  indi»linct.  hrjiermelropia  too  wa»  vxcliidcd.  Hen» 
there  was  cmmf^'tropia.  and  his  incapavily  to  rvod  coiUd  only  depend  U|MUiadl»- 
JiirlmtiiM;  of  ai^coiUEuodalion.  Thin  was  at  oiin;  conflnned  by  the  fact  Ihal  ibebnv 
with  +  3  />  rcail  the  Hnntt  print  fluently.  The  prriil  then  cowld  bo  Itrouftbt  t» 
within  IS  centimetres  of  the  vr«:  hi»  near  p<?int.  therefore,  lay  at  this  di<4aiKV. 
Espresswi  in  dioptriea.  /»sSA»  (100: 13  =8)  and  A  =:  /»- Ä  =  8  D.  wnoe  Ih«  hoy 
was  emmelropio.  and  bene*  fi  =ao  =  0  A  But  the  range  of  aocorn mwdatHin  of 
8  D  hod  been  determined  with  the  aid  of  tlie  +  SD  glass  which  hod  hr>4rn  pland 
boruro  the  eye,  and  which,  therefore,  haii  to  be  subtracted  In  order  to  ascertain  tfas 
trne  range;  this  oocnnlJngly  wjis  only  S  A  At  the  age  of  ten  t)i«  raufn  sb-iold 
liAT«  been  14  D:  the  boy's  range,  therefore,  was  about  0  I)  too  small.  Tlierv  «a> 
paresis  of  nccomrandatiou. 

•  IProm  fitKpit,  small,  »ml  S<^tt,  appeanmce, — D.| 
f  [From  itaKfit,  lotig,  and  i<^i$,  appearance. — D.j 
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To  mj  question  m  to  «n  «titem-dt>nt  ()i|ilit)icriB.  the  iiicitlter  pmfi'sn.il  tu  huvn 
an  icnamUsiff  at  may  sach  oöcnmai^a.  Il  was  only  oflcr  furlhiT  quüsllaning  ihm 
«he  rcnM^inbcnxl  ihat  lb<i  boy  b*d  had.  the  Chriatmu  beforo.  an  itiäiiinmutlnn  of 
th«  throat,  whioh.  h>iweTiT,  had  not  beiin  at  all  svvRre.  and  whicb  the  phj-^ician 
liad  said  wbh  not  diphrhrria.  AflL>r  thiti  attack  of  iriflaniiuatiuu  in  the  tliroal  tlie 
boy  luvl  J>i-en  fovbl«  for  a  remarlcahly  long  time,  so  that  nooe  tliat  data  h«  had  not 
itMi  «Ilk  to  go  to  sohool ;  the  glands  In  ihe  neck  had  become  grralljr  swollen,  m)  an 
to  be  v]«ibl«  »(«roally,  liatvr  ^slill  \ha  bt>y  had  iM^i-uinu  hoarse;  he  had  got  a 
nasil  ruive,  and  ooald  not  pronounce  cortaio  lotterüi  and  syllable«  {paralysis  of  tht 
sutt  paliUe).  Thia  symptoni,  like  Uie  dUaUtioD  of  tiic  pupil»,  had  airrädy  di«ap- 
pvarcd  whi^n  I  first  saw  him. 

Thv  boy  wa»  givrit  gvnvrous  nourishment  and  n  tnnic  (t«ii  drop«)  of  a  mixtum 
of  equal  luirts  of  FuwLer's  «oluiion,  and  the  tiiictiim  fcrri  |Himala,  twict'  a  day  in  a 
^lan  of  iriiio) ;  in  aildiiiou,  every  aecond  day  a  warm  bAth.  and  l^iiully  every  tuorU' 
iiig  and  crniitig  a  dmp  of  onc-pcr-cent  soliition  nf  jiitnc-uqiirie  in  oach  eye.  Tlio 
cfltvl  of  piliM-arpiiir  during;  tht'llrst  few  days  contlnuvd  only  eight  loten  hniirs  after 
the  iiL->ti]l«li«fl.but  afterword  liei-ariie  more  and  more  la5tiiig  all  thi-  lime.  After 
ten  days,  nt  which  time  the  buy  lia^i  had  for  two  day^  nn  piiocjirpiiic  in  his  eyes, 
he  iMtilfl  rewl  llio  (Iiicst  print  wilh  his  naked  ey«?  up  (n  ]>1  reniimetres— i.  e„  he 
had  a  range  u(  91).  The  accvuiinuduliini.  tlivrrfurv,  was  nut  ycl  normal,  but  be 
could  already  do  his  work  wiihout  tniiiblt*,  and  latter  Hiil  doiihtless  regained  his 
full  powtT  of  accomraodation.  This  case  is  imtnictire,  for  it  shovs  that  dijih- 
Iheria  ne«d  not  run  a  severe  (.'imra;  in  unler  to  have  panilyais  of  the  aCcnmmodation 
folio»  it — a  fact  whii>h  rIm)  hnlrl»  grmd  for  the  other  posl-diphtheritio  paralyses. 
In  this  jnstaiice>  the  diphtheria  coulj  not  l>e  rec<vnieed  as  such  while  it  was  sill! 
Tvevut ;  but  that  il  waa  a  casv  uf  true  diphtheria  was  apparent  from  the  long-con- 
tinned  distiirbHni.'e  of  ibe  hralth,  Iho  marked  «welling  of  tho  glands,  and  (tie 
paralvMs  of  the  soft  palate,  of  the  ]nipil,  and  of  the  accommodatioQ, 

After  severe  dineasni  then^  is  a  weaknen  of  the  aooomnioilstiun  which  often 
lasts  for  qnite  a  long  time,  but  whix-h  is  no  mora  to  be  reganU-rd  as  a  I'are^id  than 
is  the  muiüular  wraknc!«  of  (.'mTaK'^ents  in  general.  The  range  of  accommo- 
dation  in  these  cases  is  miniial.  hut  its  lasting  power  is  defective,  so  that  ex- 
hanstion  and  asthennpic  troubles  «[ici-dily  m'I  in.  This  wenkne««  of  a4>eonimoda- 
liuu  dtNippcun  of  itself  in  prL>p<.trti<in  as  Che  strength  of  the  pattetit  comes  back. 

A  redticliiiii  nf  the  HriKimnxMlalion  is  furthermore  found  in  the  prodromal 
stag«  of  glaucntnH  and  in  icynipathctic  ophlhahnia. 

It  is  evident  lluit  the  acvoiiinuHlalitm  is  completely  abolished  when  the  lens  is 
liixaleil.  nr  is  removiK]  nltogether  from  the  eye,  but  such  caeeB  are  iwt  properly 
designated  by  th«  name  of  paralysis  of  the  accommodution, 


SpiSM  or  THB  AccoirMnuATros.— The  instillation  of  atropine,  beside«  causing 
imralysis  of  the  nt-eummodulion,  usually  results  also  in  a  slight  change  of  the  re- 
fmctiiin,  which  in  fact  Iwcumes  »nnicwhat  Icsfcnnl.  If,  for  example,  there  was 
rinniRlmpiA  before,  the  ere  after  atropinirjition  is  slightly  hypcnnetropiP,  The 
slight  reiluction  of  the  refraction  produced  by  atropine  oon-Miponds  to  the  tonic 
ciintmrtion  (lone)  of  tho  ciliary  miii*clo  which  is  niiii'lantly  present,  and  which 
disappears  only  when  the  muscle  is  paralyxed.  Bnt  if  upon  the  use  of  atnrplne 
the  refraction  fa  diminished  to  a  greater  extent— i.e..  by  I  />  or  mon>— the  condition 
thi-n  can  not  be  rcganhnl  aa  rejirewnling  the  Luue  of  the  eiUary  muscle,  but  must 
lie  lonheil  upon  as  a  BpM.«m  of  the  Iat4er.  This  spa«m  develojis  in  conse()uenc«i  of 
coniiiMiul    near  work,  as  tho  aeoomniodolioii,  when  It  it  strniiicd  ull  the  lime,  at 
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length  gets  to  be  in  such  a  state  that  it  can  do  longer  be  relaxed.  It  is  foond  onlj 
in  young  persons,  and  most  frequently  in  myopic  eyes,  which  then  appear  moie 
myopic  than  they  really  are.  But  spasm  of  the  accommodation  also  occurs  aot 
infrequently  in  emmetropic  and  hypermetropic  eyes,  making  the  former  appear 
myopic ;  the  tatter  appear  less  hypermetropic  than  they  are,  or  even  emmetropic  or 
myopic  Spasm  of  the  accommodation  disappears  spontaneously  «ben,  at  age  ad- 
vances, the  range  of  accommodation  diminishes.  But  before  this  occurs  it  miij 
liBve  given  rise  to  true  myopia.  It  is  combated  by  the  instillation  of  atropine,* 
which  must  be  kept  up  for  quite  a  long  time  (four  weeks  and  more).  Uofortn- 
nately,  in  most  cases  when  the  atropine  has  been  discontinued,  the  spasm  return* 
after  a  shorter  or  longer  interval. 

An  artificial  spasm  of  accommodation  of  high  degree  combined  with  con- 
traction of  the  pupil  develops  after  the  instillation  of  a  miotic. 

*  [And  by  precise  correction  of  the  refraction,  determined  under  complete 
atropi  n  ization.— D.] 
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161.  The  antiseptic  method,  which  represents  tin?  preotest  progrew 
nuuio  iu  Rurgery  daring  recent  times,  has  also  prcdnced  an  es^ntial 
improvement  nnd  greater  certainty  as  to  results  in  the  special  tioiiuiin 
of  operations  upon  the  eye.  It  is  therefore  the  first  duty  of  cvor}'  oper- 
ator upon  the  eye  to  proceed  in  a  perfectly  aseptic  and  antiseptic  man- 
ner. In  oiierntions  upon  the  eye  we  have  less  to  du  with  aTitisept^itt 
tlian  with  aseiuis;  we  do  not  have  to  disinfect  a  conlnminnted  wound, 
but  to  make  a  wound  that  is  clean  and  keep  it  from  contamination. 

Contamination  of  the  wound  may  either  be  effected  hy  means  of 
the  operator  and  his  inatrumprits  or  it  may  take  its  origin  from  the 
adnexa  of  the  eyeball.  To  avoid  the  former,  the  hands  of  the  operator 
must  1k!  well  elcftosod  and  then  disinfected  with  a  foiir-per-eent  solu- 
tion of  carbolic  acid  or  a  solution  of  corrosive  sublimnte  (1:8,000). 
The  delicate  inatrnmenta  which  are  used  for  operating  ujmn  the  eye- 
ball itself  are  disinfected  by  boiling  in  distilled  water,  or,  still  better, 
in  a  one-per-cent  solution  of  sodium  cartMinate,  in  which  they  are  less 
apt  to  rust.  To  prevent  infection  of  the  wound  hy  the  adjacent  part« 
(lids  and  conjtinc.tivul  sac),  the  vicinity  of  the  eye,  and  especially  the 
skin  of  the  lids  and  the  edges?  of  the  liils,  should  first  Xw  thoroughly 
washed  with  soap, and  then  bathed  with  snblimate  sohition  {I  ::3,000) 
before  the  operation.  For  washing  out  the  conjunctiva)  sac  we  use  a 
weaker  (1:4,000)  sublimate  solution  nr  physiological  «alt  solution  (con- 
taining 0.6  per  cenc  of  common  salt)  which  has  been  sterilized  by 
boiling ;  but  the  eonjiincti\'al  Eiac  affords  special  danger  of  infection 
only  when  decomiweed  Bccreiiou  is  pi-cscnt  in  it  as  a  result  of  a  lesion 
of  the  conjunctiva  or  lachrymal  sac.  Uence,  before  every  operation  we 
ought  to  examine  CArefully  the  cnnjunctiva,  and  more  especially  the 
lachrymal  sac,  and  before  proceeding  to  perform  the  ogieraliou  we 
ought  to  try  first  to  relieve  bv  appropriate  treutiueiit  any  lesion  of  these 
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strictures  tliat  ni&y  be  present.  In  respect  to  the  special  caw  of  till 
iiorrlioia  of  tlie  lachrymal  sac,  its  perfect  cure,  unfortunatelVi  rw^uii 
a  SGTy  loug  t-ime.  llence,  in  urder  to  »ceomplish  my  purjiuse  tnür« 
qaickly,  I  often  eitlier  eitirpat«  the  hiehrymal  sac  some  days  twfozv  tbi 
ripuration,  or  I  «pHt  its  anterior  wall,  auJ,  after  suitable  clean  ring,  AU  it 
with  iodttform  powder. 

AfU?r  the  openition  nn  tuwptic  ilressing  i»  ajiplied.  If  the  operation 
•W&&  npon  the  eyeball  itself,  directly  after  it  has  beou  completed  *■ 
clone  till!  lidt;  anil  place  uiiou  them  Srst  a  pledget  of  sterilized  gHoae, 
and  upon  thi.s  lay  a  ilra>»iug  of  eottitn,  which  i^  hold  in  placu  by  ■ 
blindage.  After  an  operation  in  which  the  eyeball  is  freely  opened 
(as  in  iridvoi^my  or  cataiiuit  oi«ratioii8),  1  fix  the  nia*i  of  üuttun  in 
pliico  upon  tlie  oye  by  means  of  a  atrip  of  linen  four  or  five  ceuliiuutrvs 


Tifi.  2^.  — luTTicED  fBAMs  VBKD  roft  iMiBaiiiia  thb  Ixrr  Err. 

Thto  In  p«ri'd(^  nn  lU  rdfCuMin^  ma  not  In  rxrrt  Any  |iivmiui«.  PWinilfanlwaUMniKwnat  fottTMNltlc« 
paM  til«  bftixbt.  It  knd  b,  whti-h  ntn  LvrrlM  rmin-tlvcly  bAlnir  and  abovv  rbo  irix  tvr  MM 
■cnx»  111«  uuclpul  to  UiB  Hithl  slilo  uf  llm  bea'].  Hvn  llw  iw»  boudk  «rr  th^  lup-ilu-r  ofuc 
on«  of  ütem  baa  boen  paned  tbrcnigh  iba  loop,  c. 


broad,  wliosü  two  ends  are  attached  to  llie  olieek  and  forehead  respee- 
tively  by  soap  platter.  Over  this  ia  fastened  a  light  latticed  frame  of 
wire  (Fig.  23-1),  which  prevents  the  patient  from  getting  at  his  eye  with 
his  Qugcr  and  doing  harm  by  malting  the  wound  hnrat  ojwn.  Opemfion 
wounds  upou  the  conjunctiva  or  the  lidR  are  disinfectod  anrw  befniv 
the  «p[iliciit.ii)n  of  tlni  drcHsing  by  flushing  with  snbtiroat«  solution,  and 
are  then  aprltililed  with  lodufurnt  powder,  and  over  this  the  drewing  h 
applied. 

Ancsstthmn  for  opemtions  npon  the  eyeball  ia  effeote*!  by  cocaine, 
flve-pt-r-ccnt  solution  of  which  ia  instilled  sevenil  timoa  into  the  con- 
junctival sac  at  intcrraU  of  a  few  minutes.  The  solution  ehouM  he 
freshly  prepared.  Afu*r  instilling  it  wc  must  take  care  that  the  jm- 
tient  keefM  the  eye  shiit^  bei.'Hiise,  as  a  result  of  the  cocaine  aii.¥Sthem, 
winking  takes  place  with  less  frequency,  and  hence  the  ci)rni<A,  if  un- 
covered, is  apt  to  l>eoome  firy  npon  its  surfnee.  Coeaino  anie»thens 
lasts  about  ten  minubes.  It  affect«  only  the  superHoial  pnrts,  like  the 
cornea  and  conjuuctiva,  while  the  iris  remains  sertsitjve.  Tn  irIdccloniT, 
for  example,  the  gi-aspiug  of  the  eyeball  and  the  iacisioQ  are  not  felti 


GENERAL  REMARKS. 


785 


the  Mcision  of  the  iris  is  painFul.*  In  openitiona  upon  the  lida, 
several  drops  of  tlie  cneuine  solution  may  be  iojccted  beiieutli  the  itkin 
of  the  lids-f  Xurcosis  witb  chloruform  qt  etber,  is  required  only  for 
the  major  operations,  suuh  aa  enucleation,  etc.,  uud  in  children. 

152.  In  regard  to  operatitftis  upun  the  eytball  itself  \\\c  following 
principles  hold  good  : 

The  se  pa  mi  ion  of  the  lic]<i  is  effected  by  means  oC  lid  specula  (blopha- 
roscats,  elevators,  or  ccnrieiirs).  There  are  some  vhich  hold  both  lids 
open  at  once,  keeping  cheni  apart  by  the  elastic  force  of  u  spring 
(spring  specula),  the  oihord  which  are  designed  for  one  lid  only  and 
must  be  held  with  the  hand  (Desmarre^a  lid  retractor).  The  eyeball 
itself  la  fixed  by  grasping  a  fold  of  cunjiuictiva  close  to  the  conical 
mtrgiD  with  a  toothed  forceps  (Waldau's  ligation  forceps)  and  holding 
it  in  plaoft. 

Incases  where  it  is  important  to  ciert  no  pressure  iipou  the  eyeball 
(aa,  for  example,  whc-u  it  is  desired  to  aroid  escape  of  vitreous)  we  have 
the  lidd  held  apart  by  the  finger  of  an  asi<istant.  and,  whererer  possible, 
abstain  from  grasping  the  eyi^hiLll  uith  the  flsailon  forceps. 

The  incision  which  lays  the  eyeball  open  is  made,  as  a  rule,  within 
the  limits  of  the  anterior  chamber.  As  this  latter  Is  bounded  by  the 
cornea  and  at  it&  periphery  by  the  most  anterior  portion  of  the  wiera, 
the  section  may  lie  cither  in  the  cornea  or  in  the  aclera.  Wc  therefore 
dislinguish  sections  with  respect  to — 

{a)  Thv'ir  jMsUion,  iiitocorneal  and  scleral.  These  di  (Ter  from  each 
otlier  mainly  iu  the  folluwing  points:  1.  In  scleral  incisions  there  is 
more  tendency  to  prola|>se  of  the  iris  than  in  thotte  of  the  cornea  (stee 
the  remark  at  tlio  close  of  the  following  paragraph).  2.  The  sclera  is 
covered  by  conjunctiva,  and  a  wound  in  the  sclcni  can  therefore  be  pro- 
vidi^l  witli  a  conjunctival  flap — a  thing  which  is  not  possible  in  corneal 
sections.  3.  Scleral  wounds  are  less  apt  to  become  infected  than  those 
in  ChecornRa,  because  of  the  slighter  tendency  that  the  sclera  exhibits 
toward  purulent  inflammation.  Hence,  before  the  introduction  of 
nniiitcptic  metliods,  seleral  incisions  gave  hotter  results  than  did  those 
in  the  cornea.  At  present,  whun  infection  is  avoided  in  every  possible 
way,  this  distinction  ii  no  longer  of  so  very  much  weight 

(A)  In  sftapr,  incisions  may  be  linear  or  curved.  The  former  lie  in  a 
great  circle  of  a  sphere,  and  hence  form  upon  the  surface  of  the  eyeball 
aline  which  is  the  shortest  that  can  be  made  to  connect  the  tx-rminul 
point«  of  tlie  section  {e  af.  Fig.  2.'i4).  The  curved  or  flap  incisions  cor- 
respond to  a  »mall  circle  of  a  sphere.     Between  the  largest  carved  sec- 

•  (If,  howcTvr.  ihd  piTforrauit*  of  tho  operation  is  il«lajre(l  long  «nongfa  (ten  or 
flrii.>«n  mlnm*»)  nftir  ihe  (Irsl,  instillHtinn  of  cwaiiip  for  Iho  driiK  lo  pftw  ttirovgh 
Ihc  L-orneu.  tli«  iris  also  mtif  Im  conipl^l-.ly  «aauthctiüctl,  and  iridectomy  is  thfift 
perf'Tnic'l  nlfsnliiloly  williuiil  |iiiiii. — I).] 

)  lUr  Schlpivh's  infihniliun  Rowsllic^io  niajr  he  used. — D.J 
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tion  (o  f//,  Fig.  234)  and  the  linear  section  an  infinite  number  of  sk> 
tious  ificf^ebf)  ineybe  conccivf>d  to  exist,  coDfititutiiig  the  tran«lioii 

forms  between  tho  two.  These  »re  cumd 
Bec-tions  of  varying  altitude ;  the  linear  aee* 
tion  forma  their  inferior  limit,  and  nuf 
thci-efore  bo  regardtd  iis  a  riirved  seotioo 
vhose  altitude  =  0.  Most  of  the  secliinu 
in  general  uso  are  curved  one«,  with  id 
arch  of  greater  or  less  altitndc.  An  exan- 
plo  of  a  pure  linear  wctiou  would  be  lbs 
ono  devined  by  Saemisch  for  laying-  oj>«i 
an  ulcus  serpens,  in  which  the  latti^r  ia 
divided  with  a  Craefe  knife  from  behind 
forward  {%  \bi).  A  flap  incieion,  having 
tho  ends  of  its  section  at  the  cutme  distance 
apart  as  a  linear  incision,  will  have  a  longer  wound  tract  than  the  latter, 
and  is  apt  to  ga^to  niuro  widely,  owing  to  the  likelihood  of  a  lifting  tip 
of  the  fiap. 

In  making  the  »fiction,  rare  mnat  be  taken  that  the  knife  ia  with- 
drawn from  the  wound  slowly,  so  that  theaqueous  may  escape  as  grad- 
ually as  possible.  In  this  way  wo  avoid  the  evil  results  which  too  rapid 
escape  of  the  aqueous  of C«n  entails,  such  as  extensive  prohipsc  of  tbo 
iris,  subluxation  of  the  Iciis,  prolapse  of  the  vitreous,  and  intra-ocnlar 
haemorrhage.  The  slow  escajw  of  the  aqueous  is  particular!  v  importaut 
if  an  operation  is  doue  when  there  is  increase  of  tension. 

In  completing  the  operation  the  greatest  attention  mnst  be  paid  to 
having  the  iris  in  proper  poxii ion.  Under  no  circunistance«  should  the 
iris  be  left  incurcorated  in  tho  wound.  Prolapse  of  the  iris  is  maoi- 
foatßd  by  ditTereut  signs,  aceording  to  tho  extent  to  which  the  iris  is 
protruded.  If  the  iris  ha«  pushed  its  way  through  the  wound  to  the  ooU 
side,  it  becomes  risible  as  a  dark  swelling  or  noilule  either  in  the  middle 
of  the  section,  or,  if  some  of  the  iris  has  been  excised,  at  one  or  both 
ends  of  it(i,  Fig.  ifSO).  The  condition  when  the  iris  does  not  protrude 
from  the  wound,  but  i*  merely  jammed  in  between  the  internal  lips  of 
the  latter  (Kig.  ^38),  \a  recoguized  by  the  displacement  of  tlie  pupil. 
For,  after  operations  of  this  sort,  in  which  tlio  iris  has  been  excised,  tlie 
boundary  between  the  pupil  and  tho  coloboma  is  marked  by  two  pro» 
ji^ctlng  angles,  forming  what  are  called  the  angles  of  the  sphincter 
(Fig.  '..'3J,  a  and  (/|).  These  eorresjmnd  to  the  spot  where  the  margin 
of  the  pupil  jMisse«  into  the  lateral  limits  ("pillars")  of  the  coloboms- 
When  the  iris  is  free,  the  angles  of  the  sphincter  are  directly  opposJlt- 
one  another,  and,  moreover,  lie  in  the  circular  line  which  the  margin 
of  the  pupil  would  form  if  still  uninjured  {"  thuauglesof  the  sphincter 
are  low  down,"  Fig.  33.'»).  But  if  the  iris  is  incarcerated  in  the  wound, 
the  corresponding  pillar  of  the  coloboma  is  thereby  &horteuod,  and  the 
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angle  of  the  sphincter  liwks  as  if  drawn  np  ("  the  angle  of  the  sphiucUr 
ii  higher,"  Fig.  236,  Ui).  The  angle  of  the  Bphiucler  may  be  pushed 
tijt  so  far  that  it  is  uot  visible  at  all. 

After  operatiouä  in  which  no  part  of  the  iris  has  been  excised,  there 
tre,  of  course,  no  angles  in  the  sphincter;  the  inclusion  of  the  iris  in 

'tlic  wound  tlieu  manifesu  itself  only  by  the  displacement  of  the  pii})il 
toward  the  wouud,  precisely  as  is  seen  after  perforuling  ulcers  of  Uie 
cornea  with  incarceration  of  the  iris  (Fig.  2<37). 

luclusion  of  the  iris  in  the  wouud  is  accompanied  by  evil  conse- 

^qnences  of  inuny  kinds.  The  healing  of  the  wound  is  interfered  with 
by  inlliimmutury  irritation,  and  is  proiractcd.  The  cicatrix  is  lesasolid 
and  regular  in  its  fornmtiou,  mid  uvt>ii  when  it  is  furnied  the  iuflusiou 
of  the  iris  inay  aflorward  give  rise  to  increase  of  tension,  to  iutlanima- 
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inMtrun,  H!t.  Me»  In  the 
K-W«.  The  aDfi-lts  of  ibe 
•phiactT.  n  and  a',  are 
bolfa  k>«r  dowu. 


acKJi 


TtB.  «K  iKrAIU-SlUTIOK  0» 
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Urrut  A  CtimtiAU  Flap 
SxraAiTTioiii.  MuituiAod 
*  «  1. 

Thp  il»p  iocWon  f"r  tlio  loi- 
Iroctliiu.  t  »^  lira  In  V\f 
coritiMi.  Tlu-  In»  I«  vidble 
jw  A  iliirk  D'uliilr,  i.  In  Uitt 
U'ounit,  And  thi-  wii;l«.  i|. 
of  til*  »iiliimier  uo  Uio 
ittlne  «kfe  &|ii)>rnn)  ilrawD 
npnoooipiirl-inn  iriih  ttuU 
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on,  and  even  to  sympiithelir  disi-oAc  of  tlio  other  eye.  To  avert  the-se 
re.inlts  every  attempt  uiusL  be  iimde,  after  completing  the  o|K?mlion,  to 
release  the  iris  from  its  condition  of  iticnrccration,  and  to  put  it  in  the 
proper  position.  This  is  done  by  entering  the  vound  with  a  spatula, 
and  with  this  strokirg  the  iris  so  »«>  t(i  bring  it  biielw  Rgain  into  the 
anterior  chamber.  Should  ibis  attempt  be  unsuccesefiil,  or  should  the 
iris  after  replacement  ngsin  prolapse  into  tlie  wotuid,  the  incarcerated 
portiou  of  the  iris  must  be  grasped  and  excised. 

Iffsmorrhuffe  into  the  anterior  chamW  occurs  in  thow  operations 
that  cause  injury  to  vascular  tissues  like  the  sclera  and  iri»».     If  the 
iris  is  healthy,  it  hardly  bleeds  at  all  upon  l)cing  cut  through,  since  its 
Is  close  very  mpiclly  frum  contraction  of  th«ir  walK     But  in  thoso 
in  which  an  operutidn   is  d<ine  upon  a  diseased  iris  (iw  in  iriti», 
glaacDma.and  atrophy  of  the  iris),  copious  bleeding  often  takes  plaoo 
from  the  iris,  so  that  the  wl^olo  anterior  chamber  fills  with  bloinl.     The 
47 
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bleediog  is  disagreeable,  becanae  it  prevents  tlie  operator  from  itupeel- 
ing  the  interior  n[  the  eye;  but  iu  ocberwiw  healthy  eyea  it  gpttenllr 
produces  no  other  di^advaiiiiige,  as  the  blood  is  absorbed  ogiiiti  witbm 
u  few  iluys.  But  ill  eyes  whero  the  irirt  is  diu^aDod  not  only  is  the  htrin- 
orrhnge  more  extenäivv,  but  iu  athlition  the  blood  takes  a  lunger  timi»— 
eninetinies  in  fact  month» — to  didap}>eAr  by  resorption ;  (or,  it  is  |if». 
cisely  in  »iich  i^asesas  these  that  the  whole  nieUtbolism  of  thoeye  tsaen< 
ously  aileettd. 

Ufemorrhage  from  divided  reaaels  should  not  be  confonndeJ  with 
those  intra-üi-.iilar  ]i«niorrhä£r^8  which  are  ctinsoti  by  the  stidilvn  six} 
very  great  reduction  of  ot^tilur  tension  in  consequence  of  tbt-  oiH;nilii)n 
— cither  from  escape  of  the  iUjueoua  or  removal  of  the  lens — and  tlu 
resulting  increaseil  inllow  of  blood  into  the  vessels  of  the  nvea  and 
rptina.  Sucb  hicmorrhuges  arc  to  be  »[icciuljy  apprebeudod  if  ve 
o[)ünito  where  there  is  incre-ase  of  tension.  In  fact,  small  retinal  Inrinor- 
rliagea  are  nlmost  the  mle  after  iridi-ctcimy  iu  glancoma  (see  [mgc  W9). 
In  rare  ca^os  the  blood  escapes  in  such  qnanlity  from  the  vesticis  thai 
tho  contents  of  the  eyeball  are  expellc<l  by  it  from  the  wound,  and 
then  the  btood  itself  oozes  from  the  latter.  Such  an  tiyo,  of  count, 
is  lose 

153.  The  a/tcr-tretUment  of  an  operation  in  which  the  eyoliall  Itas 
been  opriieil  must  be  mainly  ilirocU*!)  to  tlie  prevention  of  anythbi 
that  miji^ht  interfere  with  the  rapid  and  permanent  closure  of  the 
wound.  For  this  purpose  the  «ye  ojieraieil  upon  is  banthigefl,  in  order 
la  pnl  a  stop  to  tho  movements  of  the  lids;  and  in  operations  of  lay 
magnitude  the  eye  not  operated  upon  should  also  be  kept  &hut  fiiritoRi« 
days.  Fnrtln-rtnore,  the  patient  ought  to  avoid  all  physical  exertion.» 
by  this  the  oLMilar  tension  is  iocreaaeil,  and  the  recently  a^rglutinat«! 
wound  might  be  forced  open  again.  Hence,  after  major  o|ienii)oai 
(iridectomy  or  cataract  extraction),  the  patient  is  made  to  stay  flat  on 
his  bm-k  in  bed  for  w-veiiil  days,  and  in  the  first  few  days  is  givt?n  only 
fluid  or  semifluid  nouri-^hment,  so  as  to  obviate  the  exertion  of  clwv- 
ing.  When  these  pn>(>aiitions  are  observed  the  conrao  of  healiDf;  rvgn- 
larly  take-s  place  a^  fi>llüw«  :  The  edges  of  the  wound  become  agglnli- 
nated  soon  after  the  operation,  and  the  anterior  chamber  is  roitioml.  It 
very  often  happens  tliat  the  recently  agglutinated  wound  can  not  it 
once  withstand  the  pressure  of  the  accumnlate<t  aqncons,  and  in  ll» 
course  of  the  tirst  day  opens  once  or  twice  and  allows  the  aqueous  ta 
escape  before  a  {»ermanent  rloeure  of  the  wound  has  taken  plnco.  Tbt 
edges  of  the  wound  then  heal  by  indirect  union,  so  thitc  a  fine  lineir 
cicatrix  is  formed.  If  this  lies  in  tho  cornea,  it  remains  riübl«  alwayi 
OS  n  narrow  gray  line,  while  cicatrice»«  in  lite  sclera  arc  as  a  nstial  ihinp 
scarcely  discoverable  after  some  time  has  elapsed.  It  alway*  takes  qait« 
a  long  time  for  a  cicatrix  to  become  sufficiently  firm  to  be  able  to  rw«»i 
external  injuries.     Until  this  has  occnrred  (that  is,  for  sereml  weeks  or 
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moDtliB,  accordiug  to  the  sizo  of  the  wound),  the  pAticnl  must  refrain 
from  all  sovere  pliysical  exertion,  avoid  making  any  pressure  opon  the 
eye,  etc. 

VnriatioDB  from  the  course  of  healing  just  described  not  infre- 
qncntly  occur-  The  disturbances  of  heaJing  most  frequently  observed 
are— 

1.  Irregular  IfejiIitiff.^Tln'  closure  of  the  wound  may  be  delavcd, 
and  tlie  anterior  iJiamber  renmin  obliterated  fur  days.  Still  more  fre- 
quently it  happens  that  the 


I 
I 


» 


// 
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wound,  after  it  has  alreaily 
been  closed,  is  hurst  open 
again  by  an  external  injury, 
sneh  as  preeaure  of  the  hand 
upon  the  eyo,  coughing, 
aneezing,  and  the  like.  Tliis 
**  bursting  of  the  wouml  "  is 
ordiniirily  followed  by  ex- 
travasation of  btood  into 
the  anterior  chamber.  The 
iria  also  may  be  swept  into 
the  wound  and  incarcer- 
ated there,  or  inllurnmatlon 
(irido-cyclilis)  may  set  in. 
Another  way  in  which  the 
healing  of  the  wound  may 
be  interfered  with  consists 
in  the  fact  that  the  edges  of 
the  wound  do  not  adhere  to 
one  another  directiy,  but 
are  united  by  an  interposed 
cicatricial  mas«  uf  rc(H>nt 
formation.  This  is  most 
frequently  the  ease  when  di- 
rect t'ontjict  of  the  e<lgee  of 
the  wound  ia  prevented  by 
the  presence  of  an  incarcer-' 
ated  iris  or  lena  capsule,  but 
it  may  aläo  occur  when  there 
is  an  increase  of  tension  by 
means  nf  which  the  wound 
is  made  to  ga)>e  and  is  thus 
kept  open.  In  these  cases 
the  clcotrix  that  is  formed  Ib  less  Hrm,  and  in  fact  a  small  portion  of  it 
may  remain  entirely  open,  so  that  the  aqueous  keeps  trickling  through 
it  beneath  the  conjunctiva  and  makes  the  latter  tpdemntous  {ciff/oid 


Tm  SHl— Ixri'oiirx  i>r  THE  tM>  wrra  CrnvtiD  ClCA■^l^ 

KlTllue    jinrn   Till:    FJinULIK«»  O»  A  SKXtLK  l'*T*- 

mai-t  nr  (iiuKFK's  PcMipiunAL  Likkak  t^tn-nnn. 
KriUricirftu-rii  U>  t  The  flgii»  repw^ni*  k  m^Mlb 
tluU  n>e«U  Uw  dcAlrUc  inaJ«  bj  Ibe  exIrttLitim.  cut- 
tiac  tt  orar  tta  nual  rad.  wtxtp  ihe>  tn-dru«  iiiy  of 
t)M  watCia  of  Um»  ■pblneM'  had  «IrtMUlT  rrvmhil  I» 
vxti-riHiI  iiMpFcttou  Uli-  praM-oue  vT  ftn  liicarL-rrsltua 
uf  thi-  IrlH. 

Tbf  IrM.  I.  rslrndn  from  lU  oriiclD  In  CItv  clll«r>-  bodj.  C. 
to  till!  tiiDi-r  otlflcr  uf  Chr  *r<>uiul.  »□  IbKI  livtr  Uim 
Aiitrriiir  I'hAmlii^r  !■  L-oolrAotnl  Into  ■  n«mtw  nlu. 
The  iri-a  nlllii»  tin-  tru-l  rpf  the  wuumI  lafoMmt  upon 
Itai-ir.  ihf  |H>iiit  irt  fltAk«  BomipuiutlnK  lü  tliF  rx- 
t«rl->r  iijrri\'>'  of  i)k-  Ach>t«.  The  pupillary  poriioa, 
J',  i-t  Ulf  irUcil.-iiil«  tnim  r))r9itr  (\t  Ui#  iMiniiirtts 
Uiin  litl"  thf  «ntertor  rlmiiihi-r,  »hrrt-  11  Id-n  tnf. 
Oti  lU  «iiirrlor  himIjui-  tn«T  Ik-  »"Ii  ttif  ontrMMV'  of 
a  roiht,  iifar  lU  iB&li-rinr'imrfft«'  tlir  cnawMflli.n 
uf  the  «pliitii;I<T  i»t|>illii-  BiiiJili'a  dir  iria.  Ill«  <'4i|»- 
•iiIp.  I.  iif  Ibe  Irn*,  U  «Iw»  Jr*wn  u}>  I<i  IIm-  H4-«lrlx. 
•niUiiiMii>'Ci''[i»-n(II>r-r>'Mt  hHi     T)t^i«-(.-ili>ii  li>-  whii.'h 

tllv  .^i  Im  (-111  III  wan  Itiü'l'-  fuCH  Id  lni.>  Itir  tlQc  of  Jiino- 

tlini  bt'twiTn  Oil-  •^cl'-m, .'..  xn'l  iln'  »-iitiu'R.  /f,  »i.  thU 
by  ill"  i\iit«Ttor  Imlf  it  lit-*  I»  tin-  m-lrrn,  l>;  ll*  pu«4«- 
riiT  lialt  In  lliv  i.v.mr-(i.  iin  «I'^iiiiint  «f  tin-  iiiiM-tHiqj- 
tlmi  (•(  till-  inji.  Dir  U|iBcif  Ibc  wound  hnvp  tint  uniloil: 
In  tni-t.  Ihr  traol  t-t  thi-  «rnuiiil  rxl'-ml«.  m»  nii  upi'n 
ciii-ity.  h.  i-Piii  Inlo  lb«  Uwue  •.if  Itir  <:t>nlurii-|iTn  of 
Uii'litiiliiiPi.  t..  itatlHit  ibe  Hruuiul  ia  u)iBii>d  oiiljr  hjr  • 
r(>r}'  tblii  injer  at  dnue. 
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eicairitatwH,  Fig.  238).  Cicatrices  wliii^h  are  nut  sufficiently  firm 
often  liecoiue  ectntic.  This  has  us  iU  immodiat«  conaeqncuc-e  uu  irregu- 
lar bulging  uf  the  adjoining  parts  of  the  cornea,  so  that  the  re^ulu  of 
the  operation,  a«  fur  as  viBion  is  coiicornod,  are  imj>airo(l  by  tlit;  prw- 
enco  of  irregular  astiguiatism.  Later  on  cystoid  or  ectatic  cicalriots 
may  give  rise  tc  eleratiott  of  tension  or  to  inaamnialiou. 

2.  Suppuration  of  the  W(iu>id. — Thi«  i«  manifested  by  the  yellowish 
discDtoration  which  ihe  woiuid  HBäumcs  at  some  point,  while  at  the  sbim 
time  violent  inllammatory  sytnptouiä  (often,  hotfever,  unassociaccd  with 
pain)  set  in.  Front  tlu'  wound  the  suppuration  extends  either  to  tl» 
uvea  alone  bo  that  piirult-nt  irido-cyclitis  develops,  or  to  the  oornoi 
as  welt,  which  becomes  inflltrated  with  pus  and  then  breaks  down. 
Tht>  üiitoonie  is  atrophy,  or,  if  panophchalmiti«  is  superaddod,  pbtlusH 
of  the  eyeball.  Suppuration  of  the  wonnd  is  most  apt  to  Bet  id 
after  cataract  extractions,  and  formerly  was  the  most  freqnent  cauH 
for  l)u*  (l(iY(rl<jptnent  of  hiindneas  in  an  eye  which  had  been  ofwrattid 
upon  for  cutaracL  We  now  know  that  äuppuration  of  the  wound  a 
the  consequence  of  infection  of  the  wound  ;  and  by  the  application  of 
aiiLtäeptic  methoda  thi-  niirnlier  of  euttea  in  which  äup]>uratioii  lakw 
place  can  now  be  reduced  to  a  niiniiiiiim. 

3.  Inflammation  of  the  Uvea. — Iritis  und  irido-oyclitis  occnr  ten 
fre^picntly  after  operations  in  which  the  eyeball  lias  been  opened.  In 
most  cii-ses  t)ipre  i«  dimply  a  nlight  iritis,  which  does  no  harm  beroiid 
that  induced  by  a  few  ]ioäterior  eynechiie  which  remain.  But  in  the 
severe  cases  the  inlluinmaliun  leads  to  occlusion  of  the  pupil,  and  eitlwr 
neceasitates  a  weondary  operation,  or  actually  terminates  in  incurable 
blindness  due  lo  atrophy  of  the  eyeball.  In  cases  of  the  latter  stirt 
there  is  also  a  danger  of  sympatheiic  disease  of  the  other  eye.  Slight 
intlammations  of  the  irra  are  generally  to  be  regards)  us  a  purely  tnui- 
matic  affection  cuus(kI  by  the  way  in  which  the  iris  has  been  gras]M<d 
and  pulkil  upon.  In  iitliPr  cases  it  is  possible  that  either  portions  of 
rhe  lens  that  are  li-ft  behind,  or  similar  substance«,  prodnee  mechanical 
or  chemical  irritation  of  the  iris.  Severe  inflammntions  depend  either 
upon  infection  or  upon  a  lighting  up  of  old  inflammation,  as  when  an 
o|>eration  is  dune  in  an  eyo  which  was  formerly  the  seat  of  an  irido- 
cyclitis. 

lo  fonii«r  times  much  more  impnrtiinre  va«  attarhml  Ihsn  now  to  tb«  sbap« 
«n<l  jxaition  of  the  »«wliini,  t-spis-inlly  in  catarsct  oiH-mt ifiis.  lire  hope  of  •  bsjip* 
result  being  biwcd  «.Iclj  apon  the  propir  iierft.rinanM'  of  thf  srrtion.  Startiar 
»illi  this  view,  obwrvi-n'  dcriFed  n  great  niinilitT  of  iHIIorent  melbodi  of  op«- 
ating  whiph  have  already,  in  p«H  at  Iraft.  fallen  inlooblirion.  At  thepmvnt  ItiM 
wc  know  that  the  rigorous  carrying'  tmt  of  antiM'pFi«  in  the  oprnUtm  and  afl«^ 
Irealment  is  of  much  preaU-r  eiRniflcanco  than  the  choice  of  a  metlic«!  of  o])tf- 
atiti^.  Anr  section  thai  iti  of  tbr  n«-e»«irT  «7©  and  is  «iiilat^lo  in  pmiLion  ^n» 
pKM)  resnlts,  if  in  ottii-r  n-^pccls  we  pro<.'e«<I  with  the  (iiin>t  H-ni|Hilotn  HranliBMRi 
In  «J«  »(»rations  this  is  iloubl]'  iiaportaot,  anc»  the  result  that  w»  «<«k  I*  •itaiaH 
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nnlr  if  hoaliti^  bjr  lint  intontian  U  si>curpil.  Whi^n  an  Amputation  woand  doM 
nut  hful  by  Uni  inlciilion,  but  by  euppurktioi),  this  ■u:iili>Qt  lutualty  doea  the 
p«tiiiiu  tin  tiurni  Ix'yiiiKf  iiri)liiii^iiig  lii»  KNy  in  litl :  hut  if  »u)>{<untiii>n  (.-nsaea 
itwt«ad  of  primnry  union  after  Hn  iridectomy  or  cHl'inicl  opcmtioii.  ili«  ey«  is  loct, 
wbicit  (or  an  oponior  upon  Ibc  ey«  i«  the  Mino  Itiiiig  w  the  death  ol  a  patient 
«ruuld  be  for  th«  surgeon. 

Thv  conjunctiral  sac,  eren  when  the  conjunctiva  appears  normal,  frequently 
contaiiw  bacteria,  among  which  nmy  be  found  ttiotw  of  pathogenic!  dinrarter,  oiich 
■•  the  «tapbylooocci,  i>lni|rtocooc),  and  piiüunioi-oeci.  Tht»i',  hnwoTer.  do  not  multi- 
ply in  lb«  conjunctival  sac,  a  fact  wlitch  is  to  bo  attributed  lo  the  a<:tioa  of  the 
teon.  Not  that  wv  aru  to  think  uf  Km  teansa«  liuriiif;  any  bactericidal  jirnperliies. 
Ihfir  action  being,  on  Uic  ntinlrary,  pim-ly  a  ■nec^h»ni(-nl  one,  in  that  they  conlinu- 
ally  batlie  the  conjunctiva  and  niter  washing  it  oIT  drain  into  the  nuri!:.  llcniv, 
bacteria  that  IiavD  been  tuken  frum  pure  cuKures  and  intniiUif-ed  in  givat  qiiun- 
lily  into  thf  <-oniiin<'lival  tue,  are  no  longer  in  lie  found  in  th^  latter  after  »  »EuTt 
time  has  elapeed.  but  are  found  in  the  no&e,  whilhcr  ihry  have  tieen  carried  by  llie 
tenra.  At  the  same  lime,  the  stream  of  tear»  firevcMt»  Iho  gi-rms  from  ascending 
HgninK  llic  currvnt  from  tli«  now  and  into  the  conjiUKlival  sac.  These  favoral'tv 
conditions  obtain,  of  courw.  only  so  long  a«  tlie  tear  juiKMgea  are  nonn&l,  antl  in 
disease  of  the  latter  the  oonjunetivsl  »ar  nctnn  gi'l«  to  swarm  wilh  germ«. 

Not  only  th«  conjunctiva  bui  olfui  the  border  of  the  lids  i»  of  moment  in  Ibc 
production  of  infection.  On  the  border  of  Ihe  lids  the  occtimiilation  of  mas»')» 
of  dead  epidermiü  and  of  sebum  fmrn  t)i^  /eintan  antl  Meibomian  glands,  as  ««11 
an  tJie  constant  moistening  of  the  fMrta  by  the  tear«,  favors  Ihe  aggregatioo  and 
in uiti plication  of  geruis.  These  oi^ndilions  are  found  to  an  increased  extent  in 
eases  of  chronic  hypem-mia  or  inftamnaiion  of  th«  tmrder  of  the  lids. 

In  eteanting  the  eye  before  the  openition.  we  may  employ  quite  strong  antiseiilie 
»dutinns  few  the  [laria  surrminding  the  eye.  I  wash  the  lids  carefully  with  a  neu- 
tral «aap  or  with  one  containing  an  excess  of  fat ;  but.  «s  one  can  not  prevent  some 
of  the  soap  from  getting  intotliu  cuiijiinctival  sac  and  irritnting  il.  I  limit  thi;^  pro- 
cedure tn  cases  in  which  the  bordier  of  the  lids  does  not  appear  quite  normal.  For 
the  conjnnctivft  the  stronger  antiseptic  solutions  arc  eonira-indicatcd;  obrioosly 
•o,bcvau»«  Ihey  pnHluce  a  marked  irrilalimi.  or  aeliinlly  a  traumutic  i-iinjitnctiTitis 
aasociate«!  with  conwdentble  secretion.  But  if  we  Pinploy  the  nntiH']ities  in  a  degree 
of  concentration  that  is  well  bonic  by  the  eye.they  have,  owing  to  the  brief  period 
of  their  action,  no  baclerieidal  etieet.  All  inverligiitor«  liavu  urrited  at  tlio  sante 
resnlt.  namely,  that  by  thi.'^  agents  wc  can  »imply  diniinitih  the  number  of  Ihe 
penos  present,  but  can  n«c  annihilate  Ihtni  completely.  We  gel  the  »ame  result  by 
eiiiplüyiiig  indifferent  sterile  liquids,  particularly  if  at  Ihe  smm-  time  we  remove  Ihe 
afUterent  inucun  from  the  surface  of  the  conjunctiia  meehnnically — 1.  e.,  by  wi})ing 
it  with  moiMcned  pledgets  of  cotton,  flence.  if  tli*  conjuncllva  U  normal,  I  use 
simply  a  physJologit^'at  salt  solution  which  has  been  »1erili7«d  by  boiling,  and  employ 
a  «uhlimate  solution  (I  :  4000)  only  in  those  cnses  in  which  the  conjunctiva  ia diseased 
(catarrh,  tr&ohoma). 

As  Ihn  I'onjnnetira  ere»  after  earaful  cleansing  often  slill  contains  germs,  «e 
might  think  that  Ihe  infection  fit  recent  wound»  would  necessarily  be  very  frequent, 
Korlunatelr,  however,  at  tlie  present  timeinreetionof  wounds  I«  only  of  except  ioniil 
occurrence,  so  that  evidently  the  germs  uf  llm  eiuiijuiielival  »ac  are  not  U>  lie  ^re«lly 
drMwled.  The  infection  of  wounds,  in  fact,  oceors,  as  experiment  also  has  proved, 
mainly  from  contaminated  in<-tn)menta:  and  it  ia  to  the  sterilizAtion  of  these  thai 
our  attention  nnfrhl.nbuve  all,  lo  be  directed. 

In  judging  of  Ihe  size  and  po.<ilion  of  any  particular  form  of  «ccti-in,  not  only 
Ibe  ovler  and  t-itible  iround  but  also  Itie  initmai  onu  iiiual  be  taken  into  cniiaid- 
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oration.  That  the  Inttor  is  nf  n  different  sii»,  shai«',  anrl  position  fmrn  tlii>«xt«nnl 
wound  urisoa  fr<>m  the  fact  that  in  most  tntlbods  of  performing  itie  sectioQ  tbr 
knife  cUvi^es  tb«  tunics  oi  the  vjri:  ub)ic|uely  (Fig.  240,  /  wid  P).  This  is  particn- 
l&rly  the  ciute  with  the  wniind.'i  mnclfl  by  tho  Uinrf'-fibnped  knife.  Kven  if  at  flM 
wo  pluii)!«  the  lance  knif«  in  pcrpendiruiarly,  w»  muat  still,  as  «oon  as  its  point  baa 
i'ni«>nxl  thp  anterior  chamber,  {^^biiiige  its  pcKUtton  w  lluU  it  shall  ba  pu&hed  aloog 
parallel  with  the  Iri».  as  otherwiae.  we  shouM  get  into  the  iris  and  leno.  Ttui  tniMT 
wriSc«  of  the  Kctton  {Vig.  338,  i  t)  tboreforo  Ue»  neanr  the  cnntcr  of  th«  conm 
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a  a.  oxtvrnKi  urUloo  of  Ihu  wouod  «IIudIimI  iu  Ifae  Klvra ;  '  f,  iDieTiial  "Hflc«  rilMal«^  ml  ttm 
•dero-cortifWl  JunottDo  to  order  to  rupreM-tii  ittMe  retsUona  s  «orrectly  prrfnnnvri  irii\e*- 
bHiij?  wa«  luaOe  u)M>n  iti«-  ryo  ot  o  ciwlnvrr.  nnd  lb»  aixact  |«oaiUa<i  M  Uir  orllloe«  o(  Ika 
wouud,  properLir  luauuiUiid,  tvoc  iriuuirerrvd  ta  Uio  drewlag. 


than  does  its  oat«r  oriflre  (Vig.iliQ.aa).  For  this  rMsnn  wctions  whow  nal#r 
orißee  lies  in  tine  sL-lera.  und  which  hence  are  ii»iislly  re^nled  us  Klvnl  K^ligti5t 
nvvfrl-bi-k'!«  by  thi^'ir  imiiT  »'guiL^ut  belong  to  the  fiirikrn  (7,  Kig,  24U).  A  further 
fftct  contributing  to  Diis  relation  heiween  the  estemal  and  intenwl  sectiotu  i»  (h«t 
t^c  «clera  overlap  Ihewmea  exlcnially,iind  the  Ialt«r  tbvrefurc  in  its  inuer  lay  en 
extends  farihiT  luvrurd  the  periphery  thiin  cmxi  be  seen  from  iJie  outside.  Ucnee, 
«ven  sections  siLiiated  pretty  high  np,  like  Von  Omefe'»  perijilu-ric  lili«M'  SrctioD 
for  cataract  extraction  (I^g.  WH),  are  in  great  part  locsteil  in  conical  tinu«.  Thtt 
hct  thiti  the  internal  wound  is  Le»  peripbemlly  situated  (hau  the  external  tnnit  he 
taken  into  «c«ount  in  mnking  Iho  »oelion.  )f,  lor  cxainple.  we  dvsire  to  «xciw  t)i« 
iri»  up  to  a  certain  Npiit,wo  niuHt  not  [>i>rforal«  the  i-oriieu  at  r  point  directly  opfw 
site  the  latU-T.  hut  must  plac-c  the  cunienl  s«.-tiuii  farther  toward  tht*  pcnphery,  w 
that  the  internal  wouud  miky  lie  at  the  spot  at  which  the  irin  in  to  be  uiit  off. 

The  internal  wound  is  alsn  of  less  length  Ihun  the  cxtental  iFig.  S^,  a  a  and 
i  i).  This  fact  a]»)  uiiiHt  hv  taken  into  eunüide ration,  particularly  in  cataract 
operations,  in  which  care  must  be  taken  that  not  only  the  external  but  alw  thu 
internal  wound  shall  be  larg<>  enoutih  to  atlow  thu  cataract  lo  [ism  throuf^h. 

The  obltqfu  eoursr  of  tli»  wound  Ihntugh  th«  tunics  of  the  eye,  funhennore, 
afTcots  the  tendency  of  the  wound  to  gapi^.  It  wu  said  above  that  flap  wounds 
gik|>c  tuoH!  thnii  Einear  wounds ;  but  the  tendency  toward  gaping  depends  still  mors 
upon  whether  the  wound  Iravrrses  the  tunics  of  the  eye  perpendicularly  or  ob- 
liquely. T]to  former  is  loore  partkuUrly  the  oai«  in  section«  made  with  Graefe's 
knife,  in  whirh  the  knife  pa;«»«  through  the  cornea  or  »elora  from  within  outward: 
the  Utter  is  Ihn  case  in  sections  made  with  the  Innce  knife.  Sections  of  tb«  fonatr 
sort  gape,  owing  to  the  BtasUc  rvtraction  of  the  edges  uf  the  wound.  Wtnimb»  oo 
the  other  hand,  which  are  made  with  the  lanre  knife,  and  paw  obliquely  throngh 
the  tut]ics  of  the  eye,  do  not  c'lipe.  because  the  lips  of  the  wound  close  upon  one 
another  like  a  valve.  The  clusuni  is  elTectnl  by  the  inlm-ocubir  preasur«.  Tbis 
latter  is  exerted  to  the  same  extent  on  every  point  of  Ihe  tntemal  tmrfaoa  of  lbs 
«yeball.  It  presses  as  atnmgly  u|)on  the  {Hwterior  lip  of  Ihv  wound  (rr.  Fig.  'iAffi  i 
ttpDQ  the  anlorior  \fi)t  and  henoe  jiusJies  the  fonnur  agaiwit  th«  latt«r.    To 
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Tülveirke  clMuro  of  the  wrMinil  j§  to  I)«  kttrilnitiHl  thi>  fact  Ihnt  ihr  aqueous  dim 
riot  C9Cftp#  after  luiraccntrais  of  thp  cHinina  if  th«  lincc  knife  j«  withilrftwii  c*u- 
tioiMiT',  and  without  pressura  or  rotAtio»,  from  the  wounil,  TFiu  wuuiid  must  be 
mid«  lo  t{Bp«  befon;  ItieaqiiDous  {ot.  iti  Miik(4i]  111»;»  cxtnu-limi,  tho  »ift  ituunra 
of  lens  matter)  can  b«  eviufuatcd.  It  would  be  a  mistako  to  trr  to  vfftct  this  by 
preasure  either  upon  the  oenter  of  the  contea  or  upon  the  sclera,  a»  in  s»  ilutiig  we 
»h«iiilclorily  inen-ase  the  iiitrn-oeiilMr  prt-Miireh}  that  which  is  exerli'O  from  ihvcnjt- 
stde,  and  thus  push  thü  pwtcrior  lip  of  llie  wound  still  more  strongly  aRainst  th« 
anterior.  «Inly  upon  very  »tntn^  pri-Miir«.  by  which  the  Ups  of  thf  wouml  wuuld 
be  »hoveil  |iiv4t  one  another,  would  the  wound  gape  ope».  The  prii|M'r  procedure. 
nUber,  i«  to  «li'prevo  the  pi-ri|ilieral  lip  of  Lbo  wound  (e.  Fig,  240)  with  a  Uariel'a 
Koop,  ittul  thus  open  the  vaNc. 

TliQ  firm  rloeure  of  the  woiukIh  maite  with  a  tancc  knifr  ditninisliM  the  danger 
of  prolapse  of  the  iria.  Huw,  llico.  do«  jirvr/a/Mt  of  the  irü  occur  at  all  t  When 
the  cornea  has  been  perforHte4l  at  any  sfMit,  the  nquetiu-s  flows  from  erury  direclion 
toward  this  point,  beeaoäe  hcn<  the  ocular  tension  has  vwk  to  nothing  (i.  e.,  has 
Iwconio  i.'qnal  lo  that  uf  the  exkTnnl  air).  The  tltiid  of  the  anterior  chamber  can 
Dow  toward  tb«  opening  without  obsintction  ;  but  the  fluid  of  the  po«terior  ofaam- 
beT,  to  get  at  the  opening,  miiot  flnit  jiask  through  the  pnpil.  Ia'I  us  oaennM  Uut 
the  opening  lies  at  the  inner  miirpn  of  the  cornoa  (/,  Fig.  24<t|.  In  this  caae  the 
liquid  from  the  ouUr  {raor«  oeutrtiily  ftitimt^)  portion  ot  liic  poslurior  chamber 
wouhl  Driw  towonl  the  i>[N-ning 
directly  through  the  pupil,  l>e- 
oaoaothU  is  it«  shortest  way,  Tho 
case  ia  olherwim.'  with  the  innnr 
portion  of  the  (.-linmber.  which  lies 
immediately  opi^jdite  tho  i>pen- 
ing.  Hero  gning  ihmugh  the  pu- 
pil mean»  cakini;  a  roiindnbout 
way,  which  is  the  mure  circuit- 
nun  the  farther  the  o)ienii>g  liea 
towanl  the  periphery.  The  aquo- 
ous  will  therefore  tend  to  lake  the 
shorteM   way   and    ruidi  straight 

forward  lowani  Ibe  opening,  pu^ihlng  the  IrlK  iM'T'im  It.  In  the  language  of  phys- 
M»,  the  pflawrior  surface  of  the  iri»  is  »ulyected  to  the  pressure  of  that  porli-n  cf 
the  aqueous  which  ha»  not  yet  been  eiacimtrd  («A  Fig.  Ä401.  On  the  other  hand, 
the  prMUuro  upon  tfav  anterior  surface  of  I  ho  iris  hsa  hef!omc  xcru,  and  the  iris 
cnnwqnMitly  i«  pnshpri  against  and  into  the  opening.  This  ia  the  way  in  which  a 
prolapee  of  th«  iris  originttea,  the  pmUpar  being  nulhtng  but  a  »ac  consisting  of 
iris  and  lUleil  with  the  liquid  of  the  po«terior  chnml'er 

"He  danger  nf  »  prolapse  of  the  ins  oecnrring  is  greater— 1.  The  greater  the 
rapidity  with  whi«h  the  aqticous  is  evwualcd.  becauw  then  projKirtionftlely  less 
time  i»  allowed  the  liquid  of  the  posteri'-r  chamber  to  make  the  circuit  by  way  of 
the  pupil.  Hence  tit«  rule  that  in  making  th«  »eclioii  the  aqueous  should  be 
allowed  to  (low  off  t»  alowly  as  possible,  8  In  pmportiun  a»  the  ocular  tension 
rlsea,  beoansn  then  Hie  ditfereiHnr  lietween  the  prcNUire  in  the  anierior  uhnmlwr 
which  ha»  be*n  emptied  and  the  iwsterior  chamber  which  is  full  l»e«oiue«  so  much 
the  greater.  When  an  iridectomy  is  made  in  Rlaiicomn.  a  r<inBiiU'niblc!  extent  of 
the  iris  usually  at  once  prolnules  from  the  wound.  S.  In  prüpt>rliuii  ft*  the  wbund 
lie«  nearer  the  periphery,  for  then  the  mute  which  the  nqueous  ho«  to  tnk«  through 
the  pnpil  is  joül  »  much  the  more  circiii'on*.  an-l  then-  itia  prrvporliiwate  increase 
in  the  depth  of  the  poBtvrtor  cliauibcr  al  the  .■•pi'l  correvpuudilig  to  th«  section  and 


Flo.  »IO.-4>B)jqrB  Corasx  or  Twa  Skctiok  TMHoraa 
TBK  Ti-Nica  cr  niR  Ktk.    t>citKM«T»c. 

/,  «eclluD  fnr  Itiiln-htou'.  lyl<Mt  exlemollj'  In  Ih«  «rlrro. 
liUrrnaltv  In  il«e  rorix-a-  P.  tuntlon  for  pftr*i'ci»- 
ic«)»;  a.iwnphersi:  0,  central  Il|Mrf  Uw  «iwud. 
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ia  tUf  quantUf  of  aqueous  tbat  acts  tu  pmjiel  tlio  iri»  forvnnl.  4.  ikrconltsif  : 
tlio  «izü  atitl  fetiape  of  tbo  aperture,  sine«  the»«  conditlooa  UkawiM  bAv«  mi  «ObcCI 
]iru(lit(!tng  j>roln[>se  of  tlin  iris.  U  i»  eviileiit  titat  the  üpeiiJug  tiiust  b«  of 
size  for  Xha  iris  la  enter  it  ut  nil.  Ajifntii.  if  the  aperture  U  cireolar — ma  U  the  ' 
fi>r  oxaiuplc,  after  purforation  of  an  uker  of  the  cornoa  b&s  taken  place— prolai«' 
of  the  iris  will  assuredly  Dot  fail  to  develop.  On  the  other  liaiid,  wvunils  vitb  a 
vulvulur  closure,  euch  »s  Ibosu  made  with  tbo  Ituicc  knife,  dbplny  a  comp«nili^lf 
slight  liability  to  incluirioa  of  tbt>  iris.  We  therefure  Irj*  to  aoliojpat«  tha  occnr- 
reiice  of  [lerforutioD  of  aa  uluer  Ijt  making  paracetiUiMS  nilli  Ihu  lane«  knife,  is 
onlvr  U>  avoid  prolupsu  of  llic  iris  anil  the  aulcriur  synt-fhiu  that  re«ult«  from  it. 

Prolapse  of  lbs  iris  mttf  occur  not  odIt  during  tbc  operalioo  but  aflcrwanl 
also.  Wh  may,  for  example,  bavu  suceeedeil  in  avuidiag  the  di'velopiiirnl  uf  |4V- 
lapse  durinK  (be  opcraliuu,  ur  iiuvv  rciuuvcd  it  if  il  lias  developed;  and  ret  on  tbf 
iivxl  day,  wben  wtf  vliaiige  tlie  drvasiu^',  uc  mar  And  tbv  iris  pmbipmrd  intu  the 
wound.  Tim  oruurrence  is  due  to  the  fact  tItat  tbe  reccnil)'  agglut tuale«!  wound 
lias  reopened,  ami  ut  tliu  luoiuptil  wJien  tbis  took  plniH)  Ibv  »atne  oooditioi»  favoriof 
proU[n)e  of  tbv  iris  wltu  isupplied  as  at  Ibv  iustoiit  of  tbe  opvralioa  itvrlf. 

Prrilapiu'  uf  the  irLs  and  its  inearceration  in  (be  operation  wound  mast  bi 
avoided  at  any  cost,  it  me  are  deaiinK  with  wounds  in  «hieb  there  ia  but  llttk 
lundL<iK-y  Cu  prolapM.  il  Je  sui1ii.'ienl  lo  carvfully  re[>lacu  aiiy  iriB  llial  may  bat« 
prolajisert  during  tbn  o]teralii)n.  Knt  if  tliu  sertion  ia  of  micb  a  eharacirr  f  hat  tlx 
iris  is  apt  to  be  pushed  into  it  (as  is  the  »wtion  of  ihe  peripheric  cataract  extrae« 
tiuns),  thii  reposition  of  Ihe  iria  alTunls  no  security  B)ntin»t  prolu|iiw;  Ibis  may,  and 
very  oflen  irill,  talio  plar^i  mibsequenlly.  In  the.>4!  ra»e«  tlieuiily  n'ünun-r  litcxrisinii 
of  the  irta.  IIow  docs  thii  avert  prolapse  f  t%  it  perhaps  be<.-aui>0  all  the  iri«  t* 
reuioved  that  L'ould  possibly  prula()su  into  tb«  wound  T  If  that  were  the  case,  the 
iris  would  have  to  be  exoised  ibrDtigb  the  entire  extent  of  the  wound — Ibat  is,  often 
fur  a  considerable  width.  Dut  tbia  is  not  by  Miy  means  nevvnary.  Ae  a  mailrr 
of  faL't.  iridectoiDy  prevciils  pruliipse  of  tbe  iris  becuine  it  pubi  the  ptMtcrior  into 
direct  comtniiniriktion  with  tite  anli'rior  chamber  at  the  silo  of  tbe  vounJ.  *o  lIulC 
the  fluid  wbicb  reaccumulales  in  the  [fuhTi^rior  chamber  can  fluw  directly  Uiwanl 
the  opening  of  the  wound  without  forcing  Ihe  iris  before  iL  For  this  purpoM-  a 
small  opening  i^  all  that  is  nc<.>o.'*Mry.  Accordingly,  my  Invariable  prarti«.-«  ia  to 
combine  a  peripheric  cataract  extractiun  with  simply  a  narron  iridectomy,  aad  1 
find  that  in  Ihis  way  I  am  able  to  avoid  iticarccrntion  nf  the  iris  with  no  leas  t* 
even  with  more  aconrity  than  by  making  a  broo'l  coloboma. 

An  escape  of  ai^uoous  after  the  cornea  lias  b«an  opened  presuppnnca  a  pmpoi^ 
tionalo  contrantiun  ujkj»  ibo  part  of  the  capsule  of  the  eyelmll.  If  the  walU  of  tbr 
ey«ball  were  perfectly  rigid,  like  a  mptnllic  capsul«,  for  instance,  not  a  drop  nf  lifguid 
would  escap«  from  tbe  orifice  wbicb  had  bvcn  made:  a  niunter-opening  wimld  hav» 
lo  be  made  in  niiotber  sjKil  buforu  it  caiiUl  do  m,  In  addition  To  the  «lasiic  con- 
traction of  the  tonics  of  the  eye,  the  prewure  of  the  «ulcrnal  ocular  mtiscl«.  and 
also  the  pressure  of  the  lids  upon  the  eye.  contribute  to  redue«  tba  vnlnine  of  tbe 
cMHisulo  uf  tbe  eyeball.  Anuthor  foLtor  <H>nlribntinK  lo  the  ^me  re^nlt  is  added 
«here  the  diaphragm  forme«!  by  thn  l(^n^  and  xonula  is  yielding  enuugh  to  pu«h 
forward  after  the  escaf«  of  tbe  aqitecus.  In  old  persons,  the  ca|isulo  of  whine  pyr- 
liaU  is  rigid  and  whnw  eyes  liixiccp  in  Ihe  wn-kel.so  that  tbe  lida  and  miisrlesha«' 
bnl  little  power  over  thr>m,  the  Doment  afler  tho  e«ca]>e  of  th«  aqueon«  ^especially  if 
tbe  lens  !«removolat  the  same  time)  H  often  pushed  in  by  tbe  external  atmonpberic 
piviwure  {roilapsH*  wmeai).  This  occurrence  is  farore«!  by  tbe  diminiih«)  thiitk* 
ness  of  tho  cornea  in  old  ago.  and  also  by  the  use,  during  the  operation,  of  cocain«, 
which  reduce«  the  ocular  tension.  Collapse  of  the  cornea  wac  formerly  looktrd  upnn 
as  an  evil  event,  booau»e  it  prevents  1  ho  precise  apposition  of  the  li[wi  of  the  wound. 
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and  it  va»  »uppo9«tl  that  siipjiuralion  of  tlic  wuuiid  «as  tlm»  producod.  Ve  now 
knrtw  tliitt  Ihf  {irtMeirfi  at  heHliii^  is  in  n»  reB]>Mil  atTn-totl  bj  n  collapse  of  tlie  Cor- 
nea. Tba  collapse  diiappt'ani  as  coon  as  tho  acjuenus  rcaecuinulato»,  which  i«  gtm* 
Finlly  til«  i-Aac  a»  varly  as  a  fow  miiiuCo»  after  ttu'  opcraliugi.  Wlicn  thn  corn«»  on 
MOOunt  of  itfl  plusticitr  t^itls  to  rpsurae  its  shap«  afur  mllaji?«  tins  takrn  pine«,  it 
DCgmlive  prwsurc  develop!)  In  ih«  anterior  chamber  precin-ly  as  whirij  the  rutilMTball 
(if  a  srrin(ri.'.after  being  eompr«$Aed  «ilh  the  IihtilI,  i»  allowed  to  expami  a^in. 
Air  may  bo  sut:l(L-d  in  by  nireaiiis  of  Lhis  np^ativ«  prL<9sun>,  so  that  an  air  bubble 
rntcr«  the  anU^rior  cbaiDhcr,  Thi»  dees  no  sort  of  barm  to  tlic  rjc.  A  nior«  un- 
plea54nt  effect  of  this  aspirating  action  occurs  wlieo  Ibe  blood  is  Fnchod  nut  by  It 
from  tbe  divided  venclü  of  tlio  iris,  »o  that  Uie  ohaniber  is  flllod  with  blodd.  This 
I»  panicularlj'  apt  to  t*ko  jjlac«  wh«n  the  okv'ny  of  the  chaniber«  is  stpamti-d  from 
tl»v  caTilj  of  th«  vitreous  by  a  nior«  solM  diapbra^ m  than  usunl  (cxiidution  incm- 
braiiDS),  which  is  not  able  to  odvaucii  prniKrlr  after  Ibe  uscape  of  the  ariaeou». 
I'articiilarlT  profuwt  hn^niorrhaj^  Is  iluw  «nwun ttred  in  those  iridectomies  and 
iriilotomies  which  are  rim<le  in  eyes  with  an  old  irido-cyeliti».  The  hlnnl  in  this 
case  »  unpleasant  fur  two  reasons r  first,  bec-auw  it  is  verr  sliiw  in  bpiii|T  absorbed: 
and,  second, b«cauM  It  may  in  |>arlb<.-coine  organized  and  close  the  nvw-iriado  pupil 
np  agüo.  Tu  prevent  Uiis  b%-inorrhagv  «x  vavuu,  I  apply  in  snch  cu^eB  a  pr^stmre 
baikdhge  to  Xiw  eye  as  soon  as  possihla  after  th»  pupil  has  Ih^'H  rumictl.  Thif  band- 
ar by  external  presaur«  diniinisbes  the  vulume  of  the  capsult-  of  the  eyi;b«ll,  and 
presses  the  vitivuua  against  tlic  «tnii'a. 

If  wo  «x(^«pt  tho  cas<4  mentioned  aboTc,  tho  drt*Mng  applied  after  an  opera- 
lion  should  be  a  protective,  not  a  preci;uri-  tuudage.  It^  fiinil inns  consist  merely  in 
hc«ping  Iha  eye  I'losed.  In  fact,  a  bariduf;e  that  is  too  tightly  applii^  may  become 
tb«  uauM  of  Mcondarj  rnptur«  of  the  wound. 

Th«ro  in  no  B«cc«ity  uf  darkening  Ih«  room  in  which  tho  patient  oprratKl 
upon  Ika;  Jti  is  sufficient  to  prolM-t  him  by  means  of  »odi«  contrivance  like  a 
screen  from  any  li^ht  that  may  fall  upon  him  directly.  In  order  lo  prcvi-ut 
brvaking  open  of  tlm  wound,  all  kinds  of  physical  exertion  must  be  avoided. 
lender  this  hsad  bolcng  ewn  «ueh  acts  a«  violent  TnA*tication,  coughing,  sneczitjg. 
eic.  Snee/ing  can  bu  re»trainL'<l  if  the  [ratiiut,  when  be  feeis  a  tendency  to  smt'ze, 
presses  hisflng«T  again-it  the  banl  palate  at  the  «itc  of  the  incisive  foramen. 

In  old  people,  especially  if  they  an*  drinkers,  delirium  not  infre<juciitly  uc-cura, 
[«rticularly  when  l»theyes  are  bnndagml.  In  this  case  the  eye  that  bus  not  been 
o]>erat<>d  upon  must  bo  opened  at  once.  Old  people  sulfcHng  from  i!iaraf>Rius  ore 
apt,  if  tbey  He  quiet  U}>(in  tlifir  t>acks  for  Mverul  days  after  an  operation,  to  get 
liypostaars  in  tho  lungs,  which  may  cnuso  the  patient's  death.  Hence,  persons  tliat 
arc  weak  from  ohl  ajw  ought  to  be  takcu  out  of  bed  very  soon — if  nee««Mry, 
din-clly  after  the  operation.  There  are  other  accidents.  t<K>. by  which  the  course 
of  the  healing  mar  bo  interfere«!  with.  As  these  can  not  nsuolly  be  forcacen,  it  is 
advisable  wcter  to  oiwratc  u]*oh  both  cyra  at  one  sitting;  for  from  Ih*  operation 
and  after  treatment  in  the  casv  of  one  tye,  w«  learn  what  we  are  tu  cxiwel  when 
operating  ujiftn  the  revond. 

In  small  ohihlren  iiuietudfi  of  behavior  after  the  opemtirin  i*  not  to  Im 
expoet«!.  ami  hence  the  larger  ft«-tIons.  such  as  thg«e  macl«  for  iridcctomf  or 
rnfaract  extractii^n  have  their  healing  inlerfi^red  with.  Acconiingly.  for  small 
rliilrtrtn  wr  ought  to  ehnoM>  only  those  metbodsof  operating,  »ueh  as  disctesloD, 
which  produce  very  small  wound«. 

(For  striate  o[iaciiy  of  the  cornea  after  operations,  sec  page  108.) 
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I.    pARACE>rrE8I8   OF   TUB    CoflNEA. 

154.  Pauacknte-sts,  or  puncture  of  Ihe  cornea,  may  be  made  ciUwr 
with  tlie  lance  kuife  or  with  Von  Uraefe's  linear  knife. 

Ill  iiiiikiiig  ptiracente«is  with  the  lance  knife  thu  latter  is  plangftl 
in  perpendicularly  dose  to  the  unter  and  lower  margin  of  the  cornea. 
As  soon  lid  it(t  point  has  entered  the  anterior  chamber  the  handle  of  tbe 
knife  U  (le]>ri>»^?d  until  tlie  bludo  is  [larallcl  irith  the  plane  of  the  iris; 
then  the  lance  knife  is  pushed  a  little  farther  fonnard,  so  ibat  the 
wound  gets  to  be  2  orS  niillimetrea  long,  when  the  knife  is  withdrawn 
verv  alowly  from  the  wound.  Tlien,  to  make  the  mjueons  fluw  ull,  «u 
need  only  depresa  the  pcripbcnil  edge  of  the  wound  (c.  Fig.  240)  gently 
with  a  DiivieKK  «coop.  The  eracnution  of  the  aqueoot  shonld  begrad- 
iiu!,  and  prefernldy  intermittent. 

Paracentesis  with  the  lance  knife  is  made — I.  In  pro^resuTe  olcen 
of  the  curnea  whoso  advance  either  along  the  surface  or  into  the  depth 
of  the  tiesiiescan  not  be  ai'retited  by  medicinal  treatment,  lu  the  caff 
of  corneal  ulcers  which  threaten  rupture  we  anticipate  the  occarrence 
of  the  latter  by  performing  paraceutesis.  We  thus  avoid  having  the 
perforation  take  ploci!  tiio  snddenly.  and  also  avoid  the  occnrrence  of  a 
prolapse  of  the  iris.  When  the  floor  of  the  ulcer  is  greatly  thinnc<l  and 
id  bnlgiiig,  we  select  tineas  the  site  of  our  puncture.  3.  In  ec'ta£ia>  of 
the  cornea  of  various  kinils,  and  also  in  markedly  bulging  prolapKvof 
the  iris,  or  iu  the  staphylomnta  that  develop  from  the  latter.  lu  tlieae 
cases  pamceiitesifi  muat  be  followed  by  Ibo  use  of  a  pressure  bandage. 

3.  In  obsciniitc  inEliuuniiitions  of  the  coruea  or  urea,  and  also  in  opnci- 
tiea  of  the  vitreous,  in  order  lr>  exert  a  favorable  effect  upon  the  nutri- 
tion of  the  eyeball  by  altering  the  conditiouR  of  tissue  metamoqibosik. 

4.  In  elevation  of  tension  when  this  is  likely  to  be  transient,  aa,  for 
eiample,  in  irido-cyclitis  or  in  »welling  of  the  lens.  5.  After  diiMiiseioo 
when  the  process  of  resorption  is  arrested  in  spite  of  the  swelling  up  of 
the  lens,  since,  as  experience  has  shown,  resorjrtion  then  takes  a  frwh 
«tart  owing  to  the  remoTiü  of  the  aqueous.  6,  In  hypopyon,  for  remov- 
ing it  when  it  eitends  high  up. 

In  all  these  cases  it  is  not  infrequently  uecntuy  to  repeat  tlie  para- 
centesis one  or  more  timeo; 
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Pancentesis  with  Von  Graefo'9  Imcar  knife  is  made  accordiug  to 
the  method  proposed  bjr  tSaemiach  in  ulcus  serpeDi  (see  page  167). 
The  Oraefe  knife,  whose  catling  edge  Is  directed  straight  forward,  is 
eotercd  to  the  outside  of  the  exteruul  bonier  of  the  ulcer,  iu  the  healthy 
portion  of  the  cornea ;  theu  it  is  pushed  in  the  anierior  chamber  toward 
the  nasal  side  until  its  point  is  brought  out  again  through  the  cornea 
to  the  inside  of  the  inner  margin  of  the  ulcer.  We  then  may  be  aaid 
to  have  the  nicer  lying  upon  the  edge  of  the  knife,  which  Utt«r,  there- 
fore, has  only  to  be  jnislied  farüit^r  to  the  front  in  order  to  split  the 
nicer  from  behind  forward.  The  section  should  have  both  its  terminal 
points  lying  in  sound  tissue,  and,  if  possible,  should  be  so  made  that 
the  most  intensely  yellow,  progressive  portion  of  the  ulcer  is  bisected  by 
it  After  the  section  has  been  completed  the  hypopyon  is  removed. 
Tbo  section  must  be  reopened  daily  (with  a  Weber's  knife  or  with  a 
Duviel's  scoup),  until  tbo  ulcer  begins  to  grow  clean. 

pARJicEirrcsts  or  the  Srtsai  (Se/cro/cwj).— Tliis  nifty  be  perfonned  in  the 
most  anlerior  jKtrliou  of  tlw  •cIvn.K-Loiigjng  tu  tliv  nnlcrior  vliiutibcr,ür  iu  Ltiu 
pfstrrinr  and  larger  divistan  of  it  (sclt^rntomia  anterior  and  i>i»«i(eriorf. 

Helerotomia  anttrior  l»y  Do  Wcckor»  tiiHlitwi  t»  riiail«  ai  follows :  The  Graefe 
knife  is  eutcri'd  uiiv  niillitiiDLrv  mit^idu  ut  Mit-  riCfriisl  margin  ut  thu  L'urLcik,  «id 
brought  ont  agun  at  aii  e(]ua[  dititaniw  to  th«  inside  nf  the  interna)  margin  of 
the  oontea.  The  points  of  entmnc«  and  emergence  are  therefut«  symtnelricaUjr 
dtuatwl,  and  are  scln-ttMl  as  tliuu^h  tbi-  inlt-uti'jii  was  to  foriu  a  Bap  two  iiiilli- 
metree  )ii|rh  out  uf  the  up[ier  [lart  ct  th«  commit.  And,  hi  fact,  after  the  counl<T- 
punclurv  has  t)Ocn  iiiiule,  tlie  iiifiMu»  is  carried  upwartl  by  sawing  puts  just  as 
if  this  flap  «raü  to  be  separated,  but  the  knife  is  withdrawn  bi-fure  thu  iwctiun  is 
oonipleteti.  Thus,  at  the  upper  n]aT;gin  of  the  cornc«  Iht-re  remains  a  bridge 
formell  of  BeU-ra,  which  c-oiinects  the  flap  with  thu  parts  below  it  and  prevents 
the  gaping  of  th«  wound.  Hence,  hr  this  ojtcration  twu  sec-tiuns  at  once  are 
maile  in  the  sc-lersi  margin  nejinmted  from  each  otlxr  by  a  narrow  bridge  (e  and 
«,,  Ki(t.  237).     Sclerotomy  mar  be  made  downward  as  well  us  upward. 

Sclerotomy,  on  account  of  the  perlpb^ral  frfwition  of  the  wound.  Is  very  prone 
to  be  Attended  with  pndapae  of  Die  iris.  We  ithould  therefuc«  endcaror  to  produce 
a  marked  degree  of  miosis  by  eaorine  before  thu  u|>i'mliiin  ;  the  s{<aMnodienlly  con> 
tracte<l  sphincter  then  keeps  the  iris  In  the  anterior  chamber.  Should  thi'  iris  in 
spite  of  this  become  wedged  in  tlie  wniiiKl,  and  should  it  be  impoagible  to  replsc« 
tt  saUsfactorily.  it  would  have  to  he  drawn  out  and  cut  off. 

Sclerotomy  is  [lerfonnml  in  glauenma,  but  its  results  »re  not  u  oertaio.aod. 
mora  partietdarly,  not  aa  lantmg  ub  t)ii>»-üf  jridet-lomy.  Sclerotomy,  »«.•oordingly, 
U  perfonned  by  most  ojierntors.  not  as  the  ordinarr  iipcralion.  but  only  in  eicei»- 
tiulial  CMSea.  L'nder  the  latU>r  liehng  the  following  :  1.  Glaucoma  Mmplex.  with  a 
deep  anterior  cbaiubvr  and  without  dislini-i  elevatinn  of  tension.  2.  Itiflauimatory 
glaucoma,  when  the  iris  through  atrophy  has  bwoire  «o  narrow  that  one  can  not 
hope  to  perform  a»  exotsion  of  the  iris  that  would  be  according  to  rule.  9.  Ila-m- 
orrhsgic  glaiii^pnia.  4.  [lydrophthidmMO.  0.  Instead  nf  a  second  iridectomj  iu 
tlioia  cases  of  glaucoma  in  which  the  increase  of  tension  returns  in  spite  of  an 
iridcutomy  perforin»!  according  to  rule. 

In  Kifroiomia  jwrdrriar  the  np^ning  of  the  sclera  is  made  in  the  poeterior 
division  of  th«  Utter.  The  section  should  he  meridional — i.  e.,  nin  fnim  behind 
forward,  sine«  this  ia  the  direction  of  most  of  the  scleral  flber»,  aud  hence  such 
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teulions  g&pe  tbeIoa»l.     Tbc  pui^iLiuuof  thv  secctiun  must  bo  ctiotcn,  »n  tli»t  orit 
Rti  uculnr  iniiüLde  nor  the  cilinry  body  is  injured.     For  tbc  UUttr  n-iL$dUi  the  stcticn 
■iboubl   not  *xti'ti<l  r«r(her  forward  thnn  it  most  to  a  point  six  tnillinivin« 
Ihu  tiinrgin  uf  tli«  oiriic».     Th<!  iDtiicntiucis  fur  svlurotodiia  [Kj«lrm>r  ktc: 

I.  LM■lcb^ll^nt  »t  Ihc  ivtinu.  A  brond  UrAcfc  knife  iH  itirast  iiito  timl  »pot  of 
lb«  kIphi  whiih  comnpomi»  lo  the  most  proininvnt  [*rl  of  Ibe  d«lAchniciit.  Ai 
si>mi  iii^  tbp  knife  tin»  pcnotrntctl  tbi'  nvhrn  H  u  turned  m  liltio,  si  tititt  tbv  wooud 
i«  thiiti  made  to  gupe.  Wp  thon  ob^rrvc  thnt  the  conjunctiva  i«  liftod  up  by  !&• 
iMilircIinal  Quid  whivh  o»oa]>oii  frnm  tbo  vüund.  am  m  I«  form  «  yell>iwi»U  (cskk. 
As  sfxiu  OS  llio  fluid  et.>a^it■^  l'>  be  diM^burfjod  the  kiiifv  is  withdrawn  nguiii. 

3,  Ulaucoma,  when  the  aiilcrtor  olminber  is  o(j|it«^ratect,  and  bonce  iridcctomj 
hits  berunic  tnchniciklly  inip<.^«H)bie  {ceava  of  gkucoiiia  maliftnutn  aud  gUucuiM 
iilMoEotam).  Tbo  operation  is  lu-rfnnnivl  in  Uir  wme  way  as  in  dctorliincnt  of  <)m 
rotirta,  except  ibnt  in«ttvA>l  of  subrotinal  flubl  some  vitreous  la  evacimit^l.  Owinf 
lo  Ibv  greater  cnnsiiit«n(.'e  of  the  vitn-niit>  il  is  usually  necpsnarj  lo  make  tb«  Metiaa 
sMinewh&t  lonffpr.  After  scKnitomy  (hi'  nnt«-nui-  chaitibtrr  is  usually  rcstond^j 
that  an  iriJtictumy  can  be  performed  later  od. 

^.  A  iTii-riilioiial  mm^Iioii  of  prt'tty  ^rettt  pstonl  ts  nimlo  «ben  «mmctioti  ofT 
foreign  body,  or  of  a  cyältcori-uü  from  ibtf  viiroous,  b  lu  qucAtiuu. 


]£.   IlIIX>GCTOMT. 

155.  Iridoetomy  by  Beer's  method  is  performed  as  fullows:  The 
incUiuii  is  iiiAtie  n'ith  tlielunee  knife  in  the  vidnjty  of  tiic  margin  of  ih« 
cornea,  being  aatnetimes  a  little  to  the  outeide,  sometimes  a  little  to  th« 
iimide  of  the  latter,  according  as  the  ]>cint  at  wFiioh  it  is  desired  to 
excise  the  iris  is  more  or  teas  close  to  itsciliitry  margin.  The  lance  knif« 
is  entered  perpBrnlicularly  nntil  it«  point  is  in  the  anterior  chamber; 
then  the  haiullQ  is  depressed,  until  tlic  bhidt'lii«  jmrullul  with  the  plaM 
of  the  iris.  Tho  lance  knife  is  nest  puähod  forward  nntil  tbo  wound 
is  of  tho  desired  length  (fonr  to  eight  millimetres,  according  to  th« 
breadth  of  tlie  portinn  of  tho  iris  Ihtil.  it  ia  proposed  to  cnt  ont):  in 
doing  tWi^  the  lance  knife  must  be  so  held  thnt  the  section  isconecntrir 
with  the  miirgin  of  tho  cornea.  Tho  withdrawal  of  the  lanee  is  per- 
formed shiwly,  and  with  thu  inslninutnt  pressed  apiinst  tho  posterior 
surface  of  the  cornea,  so  as  not  to  injure  thi-  iris  or  len»,  which  push 
forarard  aa  tho  aqneous  flows  olT.  After  completing  the  MH-tion,  the 
tri»  forceps  with  ita  bninchea  closed  is  introduced  into  the  anterior 
chamber  and  pushed  on  up  to  tho  Itorder  of  rhe  pupil.  At  this  point 
tho  branches  are  allowed  to  sepnrate  and  ii  fuld  of  the  iris  is  grneped, 
gentle  pre'tsure  lining  at  the  same  time  nia<le  ujwn  the  latter.  The  irii 
is  now  drawn  from  the  wound,  nnd  at  the  moment  when  it  is  moel  u|M)n 
the  strotch  it  is  cut  off  close  to  the  wound  with  the  curved  scissors  or 
with  the  scissors  forceps  (pinces  ciseaus  of  ]Je  Weckor).  This  ends  tlw 
operation,  and  it  only  remains  by  introducinga  spatnla  into  the  wound 
to  put  back  into  the  anterior  chamber  any  iris  that  may  hnvc  been 
wedged  into  the  wound,  so  that  at  the  completion  of  tho  operation  ll« 
pupil  and  the  coloboina  bare  their  proper  shape. 
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The  indicatious  for  iridectomy  are : 

1.  Th«  jtresencc  of  fipticai  ubtitructiüHS.  These  coueist  in  opacities 
nf  Ute  rofriictive  mvdin,  occupying  the  area  of  tho  pupil.  Amoug  tbeee 
belong:  (a)  opacities  of  the  cornea;  (h)  a  mcinhrane  in  the  pupil 
(oceluflio  pupillffi) :  {c)  opacities  of  the  lens,  auch  as  laiiu-llur  cataract, 
rmcleur  cataract,  or  an  anterior  polar  catjiract  of  particularly  large 
diameter,  and  lastly  ehrunkeu  cataracts  which  do  not  extend  far  toward 
tiio  peripliery  ;  [d)  subluxuLiuii  of  the  lens  wticn  llii-  attempt  is  iiiiide 
to  plac«  tlie  piipit  in  front  o[  the  part  that  contains  no  lens. 

For  any  good  to  be  gained  from  the  performance  of  an  iridectomy 
for  optical  purposes,  Cho  following  eonditions  nnist  be  ]>resent : 

{a)  The  opacity  must  be  so  den^e  that  it  prevents  the  furmation  of 
distinct  Images  uiwn  the  retina,  and  does  not  simply  interfere  with 
vision  by  giving  rise  to  djutzling.  In  tlie  latter  event  the  dazzling 
would  actually  be  increased  by  the  iridectomy.  A  mistake  that  we  fre- 
quently meet  with  is  that  of  making  an  Iridectomy  when  there  are 
comjuiratirely  slight  opacities  of  the  cornea  ;  by  euch  an  operation  the 
sight  is  uiodo  worse  instead  of  better.  To  avoid  tliis  mistake  uu  Grut 
make  an  accurate  determination  of  the  visual  acuity,  then  dilate  the 
pupil  with  atiitpirie,  and  (mcv  more  te^t  the  sight.  If  the  hitter  then 
proFca  to  bo  considerably  better  than  before  the  pupil  was  diluted,  iri- 
dectomy is  indicated  ;  otherwise  not. 

(A)  The  opai-ily  must  be  itntionary.  In  the  case  of  upacities  of  the 
cornea  the  itiOanunatory  process  should  have  already  run  iig  course ;  In 
opacities  of  the  lens  it  mnet  be  stationary  forms  of  catanict  that  are  in 
question.  Ollicrwitie  wc  run  the  risk  of  having  the  very  spot  become 
oftaqno  which  we  have  sck-ctixl  for  making  the  artiticial  pupil  in. 

(f)  The  jmrtti  romtttiej  with  ihf  jtfrcrplion  of  Uyhl — the  retina  and 
optic  nervo — must  bocaj»iible  of  performing  tlieir  fuuctitniö.  Tins  fact 
ia  determined  by  testing  the  vision.  The  latter  must  correspond  ap- 
prnxintMtely  ro  the  amount  of  dioptric  obstruction  that  is  visible.  When 
the  opacity  is  so  dense  that  only  qmuitilalive  vision  is  jireeetit,  llie  latter 
is  to  bo  testetl  with  a  candle  Same.  Wc  darken  the  room  and  elation 
ouraelvcs  with  n  lijrli'cd  candle  opposite  the  patient  Now,  by  alter- 
nately holding  the  hand  in  front  of  the  light  and  then  withdrawing  it, 
we  test  wlicltier  the  piitient  can  tell  aright  the  cliange  from  liglit  to 
darkness.  We  tir-t  make  this  test  near  by,  and  then  withdraw  farther 
and  farther  frnm  the  patient,  so  as  to  find  the  greatestdislance  at  which 
he  is  still  able  todistiii^^uish  between  ilie  alternation  of  light  and  dark- 
ness. The  degree  of  direct  perception  of  light  is  thus  determined.  In 
order  to  test  theextcnt  of  the  visual  Held,  the  candle  is  gradually  car- 
ried from  I'uo  side  of  the  patient  to  a  position  in  front  of  the  eye,  which 
nil  the  time  must  be  looking  straight  forward  ;  at  the  same  time  wcsfk 
when  the  light  in  perceived  an<i  upon  what  side  it  is  situated.  In  this 
way  the  limits  of  the  visual  field  in  every  direction  can  be  determined. 
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The  quantitative  perception  of  light  in  the  center  and  at  the  peripb* 
ery  is  not  abrogaLcd  by  even  the  (U>ii»cst  ojmcity.  If  lht3  rtttinn  antl 
optic  nerve  arc  eounil,  the  glinuunr  of  the  candle  must  be  recügniaed 
io  a  darkened  room  at  a  distance  of  at  least  six  metres,  and  it  ahonld 
also  bti  ai«n  by  the  patient  on  all  «ides  of  him  and  it«  pisoo  be  oorreetljr 
given.  If  thia  in  nut  the  csHe,  the  percipient  portions  of  the  rye  are  noc 
normal.  Upon  the  degree  to  which  the  perception  of  light  u  retained 
will  depend  the  question  whether  an  iridectomy  for  optical  parpo«« 
is  undertukon  at  all  or  not.  These  remark«  repuiliug  the  perwption 
of  light  hold  good,  moreover,  not  only  for  iridectomy,  but  uUo  fur  ail 
operations  undertaken  for  the  restoration  of  sight,  and  particahtrly  fur 
the  operation  of  cataract 

The  following  conditions  must  be  regarded  as  contra-indicntion*  to 
iridectomy  for  optical  purpoaes:  1.  Deficiency  or  total  abs<'iice  of  the 
perception  of  light,  i.  Strabismus  of  the  eye  which  ia  alTevt«!  with 
the  opacity.  In  this  cose,  even  if  the  operation  vru  technicoJIy  a  per* 
feet  sncceas,  not  much  gain  in  sight  would  be  got,  owing  to  the  amblr« 
opiaex  anopEia  which  exists  in  such  eyes.  3.  Flutteriiug  of  tliecorn«& 
For,  wbcr«  applanatio  corne»  has  developed,  it  is  always  a  sign  that 
there  hus  been  in  conjunction  with  the  keratitis  an  irido-cyelltia,  which 
has  left  thick  membranous  exudates  behind  iht>  iri*.  lleuce,  even  if 
wc  actually  succeed  in  excising  the  iris,  a  free  aperture  is  not  prodoCHlt 
and  wc  have  before  us  a  hull  of  exiidniion  which  it  is  imjxjsäible  U> 
penetrate.  4.  Inciircoration  of  the  iris  ia  a  cicatrix  of  the  curnena,  the 
iriH  being  atrophied  and  pushed  up  against  the  posterior  aurfact*  of  the 
cumea.  In  this  case  iridectomy  fnils  because  the  friable  iris  is 
firmly  agglutinated  to  the  cornea  (page  t'iO). 

A  wlobomn  which  is  made  for  ü]i(ical  purjtosesmnst  be  so  fa^tliiont 
as  to  cause  as  little  disturbauce  from  dazzUog  as  possible.  Thia  rf^all 
is  secured  when  the  eololiotna  is  riiirrow  und  does  not  reach  to  the 
margin  of  the  coraea  (O,  Fig.  241).  An  excision  extending  ap  to  the 
root  of  the  iris  would  expose  ;hc  margin  of  the  lens  and  also  the  int*T* 
space  bi'twwn  it  and  the  ciliary  pnmc^pi&e«,  nnd  thus  admit  a  great  qnan. 
tity  of  irregularly  refracted  rays  iuto  the  eye.  In  order  u»  make  the 
coloboma  narrow  aud  not  too  peripheral,  the  incision  must  1h>  short, 
and  lie  at  or  even  inttitle  of  the  lintbiis.  Those  cases  consiiiuie  on 
exception  to  this  rule,  in  which  only  the  most  exterior  marginal  portion 
of  the  cornea  has  remained  transparent,  so  that  the  iridectomy  mostt  for 
obvious  reasons,  he  quite  peripheral. 

That  spot  ii)  rhosen  as  the  site  of  the  coloboma  at  which  the  media 
are  the  most  transparent.  Wherever  possible,  wo  avoid  making  the 
coloboma  above,  as  in  that  case  it  would  be  partly  covcretl  by  the  lid. 
If  the  media  arc  everywhere  equally  transparent  (as  when  there  is  a 
rinitrix  t(iijiHt<Hl  exactly  in  the  center  of  the  cornea,  a  pu|ii11iirv  mem* 
brane,  or  a  ^icriuuclcur  cataraot),  the  iridectomy  is  purforiuud  down* 
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irard  nnd  hinnrd  (Fig.  241),  bocuiisä  in  most  ejeii  tlio  visnal  axis  cuts 
the  cornea  a  little  to  the  luner  sldo  of  the  apex  (page  635). 

156.  [Other  indicatioiiB  for  iridectoQiy  are  :]  'i.  Increage  of  tension. 
IridecUnny  is  bene»  indicated  in  primary  glauuniim,  and  idso  In  second- 
ary glaucoma  resulting  from  ectasia»  of  the  comca  or  sclenif  from 
•ecltt8iopupilla>,  from  irido-ühorioiditis^eto.  In  hminorrhngic  glaucoma 
iridertoniy  is  uft<rn  a  faDtire.  In  genera),  the  suix-esg  of  the  o|H!ration 
is  better  the  eurlior  it  is  performed,     ^^everthelusa,  an  operation  is  (ome- 
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time«  done  in  cases  of  increa»^]  tension  eren  when  the  perception  of 
liglil  has  been  already  ubotishnd,  in  which  case  there  can  be  no  idea 
of  restoring  sight.  Then  it  is  simply  a  case  of  relieving  pain  or  of 
avoiding  further  degenemtion  (and  especially  further  ectasis)  of  the 
eyeball. 

When  iridectomy  is  made  for  increase  of  tension,  the  cololwma,  in 
oontradistioctiou  to  an  iridectomy  made  for  optical  pnr[M>0eK,  must  be 
broad  and  must  exletul  to  the  ciliary  margin  of  the  iris.  Hoiice  the 
section  must  be  situated  as  far  back  aa  possible  in  the  sclera  and  must 
bo  made  (juite  long  (a  a.  Fig.  24^).  If  there  are  not  at  the  enme  time 
any  optical  conditions,  to  which  regard  niutit  be  paid  in  making  the 
iridectomy,  tlie  latter  must  bo  directed  upward  no  that  the  coloboma 
may  be  partially  covered  by  the  upjter  ltd,  and  thus  the  ctrnfu^ion  due 
to  daxxling  may  be  les8cne<l. 

3.  Ectatie  cicatrica  of  the  corma  (partial  staphylomata),  in  order 
to  cause  their  flattening.  This  is  the  more  apt  to  puccihmI,  the  more 
recent  and  the  thinner  walled  the  stjiphyloma  ia — that  is,  the  closcr 
akin  it  Is  to  a  prolap-^o  of  the  iris. 

4.  Recurrent  iritis,  in  which  case  the  iridectomy  is  desigTied  to  pre- 
vent the  reenrrenees — an  object,  however,  which  is  not  always  attained. 
The  opcriilion  is  to  be  done  during  an  interval  in  which  there  is  co 
infiammation. 

5.  Pistitia  of  the  cornea.  Iridectomy  here  serves  the  purpose  of 
securing  the  formation  of  a  firm  cicatrix.  We  muet  wait  to  perform 
the  operation  until  at  least  some  trace  of  the  anterior  chamber  has 
been  refltored,  as  otherwise  the  u[>cratioD  is  impracticable  on  technical 
^ruunda. 
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6.  Foreign  lodie»  imlieddcd  in  ttiö  iris,  whivh  sometiinco  ran  i 
be  roniored  by  excising  the  portiona  of  iris  in  which  Hiay  occur.     'ITie 
like  ia  true  of  cysts  und  small  tumors  of  the  iris. 

7.  ^.1  ft  preliminary  to  ikt  operation  for  cataract,  IridiTtiimy  ii 
done  under  these  circunistaneca  :  («)  Wlien  we  arc  dealing  with  cum- 
plicated  cataracts  (e.  g.,  itiose  complicated  with  posterior  sjQecfaiv, 
increase  of  teiisiüti,  etc.).  Manj  opcmtors  also  perform  tliis  eort  of 
"  preparatory  "  iridectomy  before  ojiorating  upon  uncomplicated  cau> 
nicts,  since  they  believe  that  the  cataract  operation  itself  ia  mmde  !«■ 
disLarbing  in  itd  efTeota,  and  consci|Uuntly  less  dangerous,  {b)  In 
unripe  Cataracta  in  order  to  mature  them.  This  procedure,  deriied  by 
Förster,  eonäists  in  rubbing  tho  coruoa  in  n  circular  dirüction  with  a 
bliuit  iiiKtnimoiit  (Ditviertu  scoop  or  a  squint  huuk)  after  excitdng  tin 
iris.  Since  the  cornea  \»  m  thin  that  it  dimples  on  being  rubbed,  tlii« 
procedure  acts  upon  the  lens  also,  the  anterior  cortical  layers  of  which 
are  thus  compresse<l  and  partly  cnmhcd.  It  is  a  nece^Jiary  requiflite  for 
the  accomplislmient  of  this  that  there  should  be  a  hard  nucleus  prewot, 
agaiufit  which  the  soft  cortex  can  be  pressed.  The  result  of  this  musagc 
of  the  lens  is  that  the  latter  becomes  completely  opaque  in  the  conrae 
of  a  few  weeks  or  even  a  few  days.  The  extraction  of  the  Ions  sboalil 
follow  the  iridectomy  at  an  interval  of  not  less  than  four  woek«. 

lu  cases  where  iridectomy  ia  made  as  a  preliminary  to  n  calarscl 
extniction  the  excitiloa  of  the  iris  mu^t  be  made  upward,  so  that  tbr 
cnluhoina  may  also  l>e  utilized  for  the  extrucUon  of  the  euUmct,  nhtcli 
SA  a  general  thing  ia  made  upward. 

The  »i«TfM  o(  an  iriilwtomy  for  optical  ptirpcwps,  as  far  us  Ih*  «mr.tint  nf 
vision  obtain«!  is  i-oncprnwl,  very  ulLen  fulls  Iwliinrl  the  cxiKictiii ion?  which  huth 
phy^icirtn  anJ  pftticnl  hftvo  etitcriAini'd  in  nrgmil  t"  it.  This  is  especially  lb*-  ca.» 
with  iridputuFii}'  in  cicjilticv»  of  tliu  cornea.  In  this  casn  tjiem  itn^  mrioi»  rrw»» 
for  thi'  rieiifln  Iw ing  nftün  bq  defp^livc,  etoii  when  the  oporation  itwU  buf  been  % 
complete  siicersa.  Tlic  chief  one  is  that  nitmiully  acoimtlcrablv  tlcjfrra  of  wHif- 
inntiaiu  IS  prv»i-nt  in  the  {>rrip)juriil  part  nf  thr  mmcA  whiiJi  ba.s  iK'cn  ummI  for  Ih» 
iritliytdmy.  This  iis1i);iit«lisin  Is  inorrikKd  punly  hy  tht>  cffix-t  of  th«  atlJointDf 
citntrix,  partly  by  the  opcmtion  itself.  To  thi»  ta  added  the  astigmatic  rpfrwiif« 
of  thuBc  ray»  wliioh  in  \ha  |H!riplii>ral  pnrl.ifHi  nf  the  mlobninA  pas«  thronch  iJm 
niai^in  of  the  lena.  I'his  atttigtnnlism,  which  Is  for  the  mnst  part  irreituhtr,  hai 
a  (;ivat«r  cffi-cl  than  usnid.  iiia«inucli  m  the  new  pupil  u  \ar^  and  is  alinret  or 
quitu  iinmovalilr,  ntid  hüiicc  can  nut  \i;nsen  th^  Bix«  of  lh«>  difliiHion  pirrlt«  (h« 
pa^e  B7A|.  Moreover,  the  conies  orrr  the  cnlohnmn  is  often  l»a  transparent  than 
was  9up[H>»ed  bt-fore  th«  iridectomy,  for  sUj^ht  opnoiiii.'«  nre  scftrcely  risible  «bra 
a  lifHtl-Lt>liin-d  irix  is  buhiritl  llirni.  wbili?  liivy  at  once  bpromo  obTioa«  when 
afinr  iriilcctotny  u  black  cidobcima  fonns  tlie  bHckftmund.  Still  gTMlef  U  th* 
disappointment  in  xlott  for  ihe  operator  whor  after  a  niccesaful  iridectomy  he 
find«  till!  iiiliibuniH  wbilu  instead  uf  blai^k, htHrauH)  Ibo  lens  has  alreadf  become 
opU(]iii>  in  that  very  s|>ol. 

Ir  i»  ohviou«  that  the  defp^e  nf  sfffht  that  i%  refalued  deftenda  abo  apaa  the 
coadition  of  the  percipient  part» — a  condition  wbicti  »bonhl  Iw  aK-ertain«!  brfpi» 
the  operation  by  trattiug  Ihu  pcrcvptiuu  uf  light.    With  regard  lo  thi»  point  «pcvnl 
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Isifi  u)>o[i  die  fa(^t  tliat  in  lesting  thf  periphtry  of  tlm  vittuU  field 

I  not  only  if  the  light  is  seen  when  held  u>  one  side,  but  also  where  It 

u.  If  ■wccaMtr;.  wu  tuake  llw  patiuut  [wint  to  it  or  grnsp  ut  iL  ll  not  infru- 
qucntly  happens  that  the  p«ttent  rwogniisas  the  glimmer  nf  the  light  bh  soon  «a 
th«  cAitilln  ftsiiie  «[ipuars  i»  the  periplitry  of  the  ritual  field,  hut  that  he  tells  it» 
liUee  wrung.  Ue  sajs  «very  lime,  for  instuice,  that  it  is  on  lU»  riglil  haMd,uToii 
when  il  is  held  in  some  quite  different  spot.  This  ia  ai^uounted  for  a»  follnws: 
When  an  oy«  with  transparent  tnodia  is  tested  with  a  candle  flame  in  a  dark  room, 
there  ia  formed  upoa  the  retina,  at  a  point  opposite  to  the  llaitif,  an  iniagv  of  the 
UUter,  while  Ihu  n»t  of  the  rvtitia  is  not  illuwiuaU-Hl  and  has  a  »«tisation  nT 
(laritnesB.  If  that  part  of  the  retina  which  is  aituat«d  directly  oppoeile  the  light 
were  inMosltire,  no  light  would  be  seen  at  all.  The  ctuu  ia  dillurcut  with  ati  eye 
wluNW  media  are  cloudy.  In  this  the  rays  emanating  frnm  th«  light  are  a>  di»- 
pened  by  the  cloudy  mf>dia  that  the  whole  retina  is  illniuina.tediio  matter  where 


Tm.  ML— Patk  or  Rath  n  thk  Ca«b  or  ah  EtcTCHTwriu.t  Hitvatbd  Pupu. 


the  light  is  placed.  To  be  Mire,  the  ilhimiitalwn  of  the  retina  is  not  porfftctly 
uniform.  There  are  always  more  my»  falling  a|>ou  that  part  of  the  retina  whi<>b 
lie«  opposite  the  lighi  than  upon  tho  othir  rfgiorsof  the  ret  ina.  and  Uiud  the 
paticDt  it)  able  to  tell  wher«  the  light  is  :  but  he  wouhl  als»  ano  thfi  light  if  the 
portioD  of  the  retina  lying  oppot^ite  thu  latter  were  tnMnsitiv«,since  the  rest  of 
the  retina  Ukewiw  reuetTeJ»  light  u\wia  it.  Let  us  asiiinie  that  the  whole  retina  has 
tiAcome  invensitive,  with  the  exception  of  a  region  iiiti>at<><l  on  the  temporal  side 
This  latter  rcgion.no  mailer  where  the  light  may  be.  wilt  receive  diffused  light 
and  will  percrire  it.  too.  The  patient  will  locate  the  source  uf  this  »cnaatJon  in 
the  [xirlion  of  tiie  external  world  lying  opposite  to  thi«  region  of  the  retina,  and 
will  therefore  believe  always  that  what  be  sees  is  on  his  naaal  side.  ITcncc  the 
mere  statemrnt  that  a  li|;ht  i.s  wt^n  is  not  auRicient  proof  of  th«  poawwioit  of 
functional  capacily  by  all  partd  of  the  retina.  Tor  this  It  b  requialt«  that  Uio 
situation  of  the  light  Ite  Lohl  corrwily  every  time. 

How  must  a  man  adjust  hia  eye  in  onler  to  see  with  an  rxemtrirjiUfi  gilwtietl 
jmpilt    Let  us  assume  that  the  eye  i»  nffcclerl  with  ac«ntral  aicatrix  of  iheenr- 
De»  (n,  Pig.  343],  9u  that  it  can  s««  only  with  the  asvistance  of  a  coloboma  which 
4d 
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has  been  made  npword.  Motit  this  oye,  in  ortler  to  fix  no  object,  o,  be  tnrned  äun- 
word  «o  that  the  coloboRia  luiijr  lie  op|}Oüitc  the  object  1  Bjr  no  uieaos.  Th«  rttoc- 
tio»  of  (ha  rays  in  such  an  oyu  takes  [iliu!o  iii  prooiaely  the  same  w-njr  a«  in  a  «osad 
ana.  Th«  only  difTci-ntiDe  is,  thai  thu  purtjuiis  of  the  bsaiu  emanaltng  fmm  a  «hick 
etit«r  tb«  «70  am  not  those  siluat««.!  in  th«  ocQler.  but  tlioso  siluat«<l  »iioyc  ami  cor 
nopondtng  to  tlie  voloboma.  The«e  latter  thmw  the  itiiagi>  u|ioii  tbu  torem,/.  fin- 
Tided  the  object  lien  in  Üw  lino  nf  vjsji>u.  Ati  objwt,  uj,  which  is  situated  opjmJtc 
tho  ooloboina  would  form  its  image  at  Ö,  below  the  (orea.  atid  would  tborvfora  Del 
be  SMti  by  I'ciitnU  viüion.  Iloncc  an  eye  with  an  exountrically  placed  pupil  pn* 
forma  flxatioii  in  the  sauio  way  as  due«  u  nonuul  cyo.  h  is  not  eaperfluoin  to  lay 
particular  itngt  ii\>oa  lliis  point,  inasmuch  as  many  erroneous  id«M  prevail  «ith 
respect  to  it.  in  a  vßry  leurneil  treatise  on  rctiniti»  pigmentosa,  one  can  rrad  bo« 
in  this  diitcaiiv  an  iriilui-loniy  iluoH  no  good  ir  <«iitral  o[Hu;ill4.-»  of  ten»  are  pnaent. 
bvcHUie  in  that  cat»  thu  itiiagi>s  of  objects  would  (all  up<^n  tlie  [wriphcint  porlkoa 
of  tho  retina  whiuh  »re  insonüitiTe  I  Ax  a  matter  at  (act,  this  would  only  be  ao  if 
tb«  object«  th«mselvee  wer«  situated  in  tho  jwripbcry  of  the  visual  Bold. 

The  considoruUons  just  addiioed  ali-o  fumiiib  an  answer  to  th«  quoalion  whrther 
a  man  would  »no  double  who  liAs  coloboinata  in  both  eyes  whirh  extund  in  dJITeryot 
directioni« — e.  g.,  upwnrd  in  the  right  eye  and  inward  in  th«  left.  In  thic  cs««  ihmn 
will  be  binoL'iilar  ain^fl«  vision,  eiiico  tUe  object  uf  ßxatiun  fortn^  its  iinagv  at  th« 
«aiiie  «pot  in  both  vyca — nüincly,  the  fovea — no  muUor  where  the  coloboma  ia 
situatwl. 

It  is  difflcult  to  prrform  irideelomi/  when  the  anterior  vbainbcr  u  shallow. 
This  happcuA  in  gibbous  prolrusiun  of  the  iriv,  io  iucarcvratioo  of  the  iriii  by  tfa4> 
cornea,  in  glauooma,  io  Rstula  of  the  cornea,  etc  la  thrse  case»  tlie  lanoc  knif« 
oan  be  pushtd  forwanl  but  a  littlw  distance,  as  ollirrwiw  wv  should  ^t  ioto  tlu 
iris  or  th«  lens.  We  muat  then  widen  the  «ectlon  to  tbe  [>ro}>er  length  by  makia; 
a  latenU  cut  with  the  \&nce  while  withdrawing  it  frrun  the  wound.  In  such  cuw 
we  may  also  ose  «  Grnofe  knife  for  malcing  the  «ection,  but  only  when  w«  ha«*  atm 
to  do  that  IB  at  lbi<  upper  or  lower  margin  of  tJi«  cumea.  We  con  not  make  rprtioal 
»eotions  with  a  Draefe  knife,  becauae  we  are  then  prevented  by  th«  inargJA  of  tb* 
orbit  from  carrying  the  knife  where  il  should  go, 

Th«  mishap»  which  may  occur  in  the  oourae  of  an  irideotomy  are:  1.  Injury 
of  the  iris  or  lenx  will)  the  lanco,  either  through  tht  elummnm  of  th«  opvratoror 
through  the  restlessness  of  tho  patient.  Injury  done  to  th«  leoi  capsule  entails  a 
traumatic  cataract,  which  not  only  produem  a  new  obptada  to  visiun  but  alto 
entlangers  the  eye  by  giving  rise  to  inHamraalion  or  increase  of  tcnnon.  2.  Iride- 
dialysis.  By  this  the  excision  of  the  iris  is  rendered  difllrult,  great  bleeding  is  set 
up,  and  uflcn,  tou,  a  double  pupil  is  prodiKrcd  (see  pn^rnSäS).  3.  The  lasl-namrd  n- 
Hult  may  also  occur  from  the  fart  that  the  sphincter  p(tpilla>  at  the  site  of  the  ind^ 
toroy  ft»  left  behind.  90  that  it  separates  tho  pupil  from  the  coloboma  like  a  bri^g^' 
This  accident  occurs  cither  bocauim  the  margin  of  tlie  pupil  is  Tinnly  ailhereol  to 
the  \aas  capsule,  so  that  il  does  not  follow  the  rc.it  of  the  iris  when  the  latter  '» 
drawn  oat.  or  bcotme  tho  iris  is  excised  before  it  has  been  drawn  far  eoough  ont 
of  the  wound.  Wc  «ball  not  have  to  oompiaiu  of  tliis  diaagreeabla  orrurrencv-  if 
we  obeerve  the  two  following  rules:  The  Qrst  is,  not  to  grasp  the  Iris  wiib  Ibo  for- 
ceps until  w«  have  pushed  the  instrument  forward  as  far  as  th«  nargio  at  lb» 
pupil,  so  as  to  get  this  latter  between  il»  brancheiu  The  second  mlo  is.,  to  «t  otf 
the  iris  only  when  it  baa  been  drawn  out  far  onnugb  for  its  black  posterior  sorfsM 
to  be  visihl«.  If,  however,  the  sphincter  shonld  remain  behind,  we  enter  tbe  ■aU' 
rior  chamber  again  with  a  blunt  hook  and  draw  up  tbe  bridge  of  sphincler  m  enlfr 
to  cut  it  oil.  4.  When  wc  operate  in  a  case  of  total  p(»tcrior  synechia  It  often  hap- 
pi'n.i  that  the  retinal  pigment  of  the  iris  within  th«  area  of  tbe  coloboma  rEmaiie 
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"vpon  the  ]«iucspsnle,  with  «hieb  it  In  intitnatfly  uiiitnl  bT  exudation.  In  (hat 
CMM,  uiiiiMKliiiL«l]r  After  Ibe  bidvutoiuy  is  cocnpletod,  wo  inay  suppoM  that  wo  haw 
nuule  a  ßno  blodi  oolobotna,  and  il  is  wily  upon  lutcrul  illuniiuatiuii  thai  wo  bocomii 
convinced  that  ib«  coloboma  is  not  black,  but  dark  brown — J. «.,  is  filled  with  pig- 
mwL  The  upltcal  result  of  iha  operation  is  than  nil.  It  happens  nol  Ices  fre- 
quently in  iotal  posterior  synechia  that  it  is  absolutely  iuipuioiblo  l<i  bring  tli«  iriK 
out  of  the  wound  for  ttie  purpose  ol  cutting  ic  o(T.  The  iris,  an  the  one  hand,  is  so 
rutto»,  and,  uu  the  other  Imud,  u  mj  firmly  altuchud  lo  llii»  lens,  that  the  forceps, 
instead  nf  drawing  the  iris  nut,  only  tears  small  fra^tnnts  out  uf  it.  Both  in  tbb 
rase  and  in  the  one  in  wtiich  the  pigment  layer  remains  behind,  there  Is  nothing 
left  to  do  but  t«  rumuvv  the  lens  also,  oven  whi^n  the  lens  is  still  tnnspsrvut,  by  an 
extnctinn.  3.  Prolafise  of  the  ritn-nun  is  particularly  apt  to  occur  in  iridectomy 
when  the  xonnla  is  diseatfed,  as,  fur  example,  in  sublaxatiuii  of  llic  lens  or  in  hydropb- 
Ibaliutia. 

III.  iHiixrrüMY. 

157.  Iridotomy  consists  in  simply  dividiDgthe  iris  without  excising 
a  piece  of  it,  and  in  this  reepcot  dilTei-s  from  iridcotomy.  It  serves  the 
pnrpo«e  of  making  a  new  aperture  in  the  irie  when  the  pupil  is  closed, 
unj  of  thus  prutiucing  a  new  pupil.  As  the  iucisioa  in  the  iris  would 
alio  affect  the  lens  which  lies  beliind  it  and  would  thus  produce  trau- 
matic cataract,  this  operation  is  only  adapted  to  those  cuses  in  whioli 
no  Ions  is  present  In  most  cases  the  operation  baa  to  do  with  eye« 
which  have  been  operated  upon  for  cataract  but  which  have  lost  their 
sight  again  through  a  subsequent  irido-cyclitia  In  these  cases  the  iris 
ia  united  with  the  exudation  membrane  and  with  the  secondary  cataract 
to  form  a  firm  diaplmigm,  which  separates  the  cavity  of  the  chambers 
and  the  cavity  of  the  vitreous.  To  restore  sight  the  diaphragm  must 
be  perforated.  This  can  be  accomplished  by  a  simple  incision,  if  this 
is  so  dirccte<l  aa  to  divide  the  diaphragm  along  a  line  perpendicular  t» 
that  of  greatest  teiieion  ;  tben  the  incision  gapes  from  retraction  of 
the  edges  of  the  wound  and  leaves  a  slitlike  pupil  (cat's-eye  pupil). 

The  operation  may  be  performed  with — 

(n)  The  Orae/e  knife.  This  is  plunged  through  tlie  cornea  and  the 
diaphragm,  and  the  latter  is  divided  in  a  direction  perpendicular  to 
that  of  greatest  tension.  This  method  is  only  applicable  when  the 
diaphragm  is  not  too  thick.  If  the  latter  was  the  case,  the  diaphragm 
would  offer  great  resistance  to  the  kiiife^  and  in  the  endeavor  to  divide 
it  the  ciliary  body  would  he  pulled  upon,  and  this  might  start  U]i  a  new 
attack  of  Jrido-cyclitis. 

{6)  The  seisxors  forctfps  (pinces  ciseaux)  by  De  Wecker's  method. 
With  the  lance  knife  an  incision  ia  made  along  the  margin  of  the  cor- 
nea, and  through  this  the  scissors  forceps  is  introduced  closed  into  the 
ciiamber.  Here  the  inatromeiit  ia  opened,  and  its  posterior  sharp 
branch  is  plunged  through  the  diaphragm  while  the  anterior  branch 
romaius  in  the  anterior  chamber  ;  then,  by  closing  the  S4.'i8sors  forceps, 
the  diaphragm  is  divided  perpendicularly  to  the  direction  of  greatest 
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tension.     This  19  n  severer  operation  than  the  former,  and  is  also 
a\ly  asaociatcd  with  loss  of  vitreous.    On  the  other  hand,  it  does 
oanse  any  palling,  as  ia  it  the  diaphragm  is  divided  just  as  a  sheet  <tf 
paper  is  cut  in  two  hy  a  pair  of  scissor». 

Iridotomy  ofteu  faiU  of  accomplishment  owing  to  the  too  great 
GrmoBss  of  the  diaphragm,  which  may  actually  be  ossified ;  but  ereo 
an  exceUeot  immediate  rcRiilt  may  be  DuUiSed  because  the  eld  indo- 
oyciitis  is  lighted  up  aguiii  by  the  operation^  and  the  pupü  which  hi» 
been  made  Is  dosed  again  by  a  renewal  of  the  exudation.  Hence  we 
put  oS  the  pürformaucti  of  iridotoniy  ae  long  ae  possible  nntil  all  in- 
flammatory symptoms  have  disappeared,  nnlcisa  we  are  compelled  to 
operate  speedily  by  R}>ecitil  circumstances,  such  as  protrusion  of  tlie  irii, 
iiicreuiie  uf  Uiiisiuti,  or  twginning  atrophy  of  the  cycbalL 

Iq  order  tu  bu  ifale  to  {wrfuriD  kii  iriilutoinf  withoul  Jangcr  to  the  Icna.  in  mm 
this  U  prc»<^nt,  we  may  do  an  txira-oeular  irutoiomj/.  Wc  make  a  ponctore  ia  tW 
Umbus  with  (tie  lance  knifv.  a»  for  un  iriclMtom^.  dnw  out  tbe  iH«.  inciw  it  In  « 
radiul  (lirfuliiiii  (Truiii  t)iv  |)ii)ii]ltu7  to  the  i;iliiu-j  burder),  Mid  (hen  n*tuni  it  to  tlw 
Anterior  chumber.  In  thi«  way  a  V-shapcd  Rap  is  made  in  ttie  iris,  and  aocordingl; 
W6  use  tliwmetliud  at  (operating  in  place  of  an  optical  iridaetomy,  when  wc  with  1« 
gfit  a  very  tiarruw  coJubmn«. 

Another  ciuw  in  which  il  is  passcble  to  perform  iridotoniy  when  the  leiu  is  fina- 
ent,  without  injuring  the  latlvr.  i^  found  in  buin|)like  iimtruaioD  of  the  iriauA 
Asi^aultJt  fruni  smIiikio  [iu|>illn>;  for  licrt^  a  criisJdeniblr  tntcntpacv^ — namely,  tlir 
enlargnl  posterior  chariilier — »e|)arat:i*ü  th«  irü  from  theletu).  Iridotomy  intbiüOMi 
may  be  done  by  frarM/!j:t'»u  of  the  iria.  A  Oraitfv's  knife  is  eatem)  aliout  oa»  mil- 
limelre  to  th«  inner  side  of  tlio  temporal  margin  uf  tlie  cornea,  jMMed  throogh  tlM 
anterior  chambitr.  and  made  to  emerge  at  a  fpot  near  the  inner  mar^u  uf  U»  not' 
nea  and  symmntrically  sittiatnl  with  ntuprnt  lo  the  puint  of  r^nlry.  The  poinU  a( 
entry  and  exit  He  in  the  hurisontal  meridian  of  the  come«,  and  the  knife  is  \mU\  «a 
tbiLt  its  blade  is  pnral]el  to  the  base  of  tho  cornea.  Sine«  tiM  iris  isdriven  fgrwanL 
Ll]e  kuife  as  it  i.s  tK'ing  carried  through  tho  anterior  chamber  pieroes  Ihc  mot  pfo- 
trading  portion  of  the  trb  lM>lti  temporally  and  naaally  and  makes  holes  in  it. 
These  holes  remain  permanently  open  and  restore  tho  eommunioaUoo  betweou  the 
aritßnor  and  posterior  chambers :  the  iri^  rvUiira'«  U>  ita  t<amu  positidti,  and  ihi 
jnl.ra-<K?ular  preasura  bvuomns  nunnal.  In  qcu-m  of  hump-shaped  pro(ni»ioD  of  tlM 
iris,  this  operation  may  conrequvntly  be  mad«  iastetad  of  an  iridectomy  ;  and  in 
COMB  of  this  sort  it  may  be  done  as  a  preliminary  operation  to  an  iridectomy,  K 
that  the  latt«r  can  b«  done  later  under  more  favorable  oonditiona. 


IV.  D1801S810  Cataracta. 

(a)  Discission  0/  Soft  CataraeU. 

158.  Discission  *  of  soft  cataract«  hm  for  its  object  the  opening  of 
the  anterior  capsule  of  the  lens  in  order  to  effect  the  resorption  of  the 
latter.  Discission  is  performed  with  the  disoission  needle,  which  i* 
passed  in  throngh  the  cornea  (keratonyxis  \).    The  site  of  the  ptiocture 

*  Prom  di*eindert.  to  split  («f..  the  lens  oapsitln). 
t  Prom  mipat,  hum,  and  wimw,  to  prick. 
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itihe  center  of  the  lower  und  outer  quadrant  of  tlie  cornea,  at  which 
«jwt  the  needle  is  passed  through  the  cornea  and  perpendicular  to  the 
latter,  and  is  then  pushed  forward  in  the  anterior  chamber  as  far  as 
the  anterior  capsule  of  tlie  lens.  The  latter  is  then  laid  open  by  one 
or  more  incisions  in  the  area  of  the  pupil  (which  has  previously  been 
dilated  with  atropine).  The  needle  must  be  handled  very  lightly,  no 
pre»tiure  being  made  with  it,  but  «imply  sweeping  movements;  more- 
uver,  the  incisions  should  not  peaetrotedcep  into  the  lens.  The  needle 
is  then  withdrawn  from  the  eyeball,  this  being  done  quickly  eothat  the 
aqueous  may  not  escape. 

After  the  operation  the  aqueous  enter»  the  lens  through  the  wonnd 
in  the  capsule,  and  the  lens  swells  up  and  is  grndnally  absorbed  in  the 
manner  deficribe<i  at  length  under  the  head  of  traumatic  cataract  (sec 
page  418).  Id  fact,  discission  is  nothing  but  an  imitation  of  the  kind 
of  injury  of  thecaiisnle  that  accident  so  frequently  produces. 

Discission  is  adupted  for  all  soft  cataracts — i,  e.,  for  those  which  are 
capable  of  complete  resorption  because  they  have  as  yet  no  bard  na- 
clcus.  Tltis  is  the  case  in  children  and  young  persons.  Discission 
may  also  be  made  in  those  catarw^ts  that  still  contain  transparent  por- 
tions of  lens  substance,  since  these  become  opaque  under  the  influence 
of  the  aqueous.  The  form  of  cataract  most  frequently  requiring  this 
treatntent  is  perinuclear  cataract.  Lastly,  discission  may  also  be  em- 
ployed for  removing  perfectly  transparent  lenses,  when  it  is  a  question 
of  doing  away  with  a  high  degree  of  myopia  by  operation. 

The  main  advantage  of  discission  consists  in  the  freedom  from  dan- 
ger of  the  operation  iiself  and  in  the  simplicity  of  the  after  treatment. 
Since  the  small  puncture  in  the  cornea  closes  again  directly,  the  patient 
is  not  compelled  to  keep  to  his  bed.  after  the  operation  and  the  bandage 
may  be  dispensed  with  in  a  few  days.  If  the  course  ia  favorable,  no 
further  treatment  is  required  than  to  keep  the  pupil  dilated  with  atro- 
pine until  the  resorption  of  the  lens  is  complete.  Discission,  therefore, 
is  the  only  cataract  operation  which  can  be  employed  with  very  small 
children  who  do  not  keep  quiet  after  the  operation. 

During  the  after  treatment  various  accidents  may  occur  uocoasitat- 
iog  interference  on  the  part  of  the  physician.  These  are  sometimes 
produced  by  the  fact  that  the  pmcese  of  swelling  takes  place  with  too 
great  violence ;  sometimes,  on  the  contrary,  by  the  fact  that  the  swell- 
ing and  absorption  of  the  lens  are  brought  to  a  standstill. 

The  vioUrU  swelling  of  the  Ions  may  be  caused  by  too  extensive  a 
splitting  of  the  capsule,  owing  to  which  the  lens  ia  exposed  to  the  action 
of  the  aqueous  over  an  exccBsivciy  large  area.  In  other  cases,  again, 
there  exist«  in  the  Ions  a  peculiar  tendency  to  «well,  which  makes 
itself  appar(--nt  even  with  ttmall  incisions  of  the  capsule.  As  one  can 
not  form  in  advance  a  judgment  of  the  tendency  that  the  lens  has  for 
becoming  tumeßed,  it  is  advisable  at  the  first  discission  to  make  only  a 
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dhort  uuJ  Bhallüw  seclion.  The  results  of  a  rapiil  swelling  of  the  leoi 
ma;  bo  oitlier  luorcaseof  Ceusion  or  irido-cyditta.  Tho  furmur  msai- 
fests  its^ilf  by  the  dull  appearaoc:«  of  the  cornea,  by  an  increase  of  t«D- 
sion  perceptible  to  palputiuu,  and  by  the  contraction  of  the  tield  of 
vision ;  and  these  tiyuipionis,  if  thoy  were  allowed  to  persist,  would  lead 
to  amaurosis  due  to  excavation  of  the  optio  nerve.  The  iritis  is  caused 
either  by  the  nun;] lan leal  injury  (pressure)  or  the  chemical  irritatioo 
which  the  swelling  musses  of  Ions  aubstaucc  produce  in  the  iriä.  BoUi 
inorease  of  tension  and  iritis  are  particnlarly  to  bo  apprehended  m 
elderly  persons,  because  these  buar  swelling  of  the  lens  worse  than 
others  do.  To  aroid  these  accidents  the  pupil  must  be  kept  well  ditaiod 
with  atropine,  so  that  the  swelling  masses  of  lens  substance  may  come 
into  contact  with  the  iris  as  little  as  possible.  Kxoeäsive  swelling  a 
most  efTectively  combated  by  ioed  compresses,  which,  moreover,  have 
an  antiphlogistic  action.  If  in  spito  of  this  treatment  increase  of  ten- 
sion sets  in,  wc  raakc  an  incision  in  the  cornea,  as  is  done  for  linear 
extraction  (g  160),  and,  as  far  as  may  be,  evacuate  the  swelling  ma— w 
of  lens  substance  througli  it. 

In  contradistinction  to  the  cases  just  mentioned,  there  arc  others  in 
which  from  the  oulwit  the  processes  of  swolling  and  resorption  of  the 
lens  lahe  place  fo  an  iHayJ/inent  degrm.  In  this  event  we  are  often 
dealing  with  the  kind  of  lenses  which  are  especially  apt  to  occnr  in  aged 
persons,  and  which  arc  capable  of  swelling  but  little.  In  other  cum 
everything  goe.s  well  at  (irst,  but  after  a  part  of  the  lens  has  been  ab- 
sorbed the  swelling  and  resorption  come  to  a  standstill.  The  cause  of 
this  commonly  lies  in  a  union  of  the  capsular  wound,  which  takes  place 
to  such  an  extent  that  the  aqueous  no  longer  comes  into  contact  vith 
the  lens  öbcrs.  In  either  case  the  indication  is  to  repeat  the  incision, 
in  doing  whicli  one  may  proceed  more  boldly  than  in  the  firat  diaciasioo 
and  make  an  extensive  opening  in  the  capsule. 

The  time  required  for  complete  resorption  of  the  lens  after  a  discis- 
sion amount»  geiierally  to  several  months,  and  during  this  time  the 
discisäion  nut  infrerjuenüy  lias  to  be  repeated.  To  shorten  the  period 
of  treatment  we  generally  do  not  wait  for  resorption  of  the  Icna  to  take 
jilaiio  spontaneonsly,  but  remove  the  lens  hy  linear  cxtraciion  ma  wofm 
as  it  i«  sutticieutly  swollen.  Discission,  therefore,  is  done  as  a  prelim- 
inary operation,  which,  by  breaking  up  the  lens  and  making  it  opaque 
and  swollen,  servoß  to  got  it  r*>ftdy  for  a  linear  extraction.  The  latter 
is  put  off  until  some  days  or  some  weeks  after  the  discission. 

Discission  is  con/ra-innTtea/e^f— 1.  In  elderly  persons  whoee  Ici 
already  have  a  nucleus,  and  whose  eyes,  moreover,  do  not  bear  well  th« 
swelling  of  the  lens.  %.  In  subluxation  of  the  lens,  a  condition  which 
is  recognized  hy  the  tremnlousuess  of  the  latter.  In  this  case  discimioa 
is  irapractinahtu  on  technical  grounds,  sinc^  the  lens  being  insttni- 
cientiy  ßxed  in  Itj  pince  would  recede  before  the  discission  needle.    3. 
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Wben  there  is  considerable  thickening  of  the  capsule  of  the  lena,  as  iu 
thia  casQ  the  discil^8io^  needle  vrotild  cause  InxHtion  of  the  lena  before 
it  could  tear  through  the  ciifMulc.  4.  lu  the  presence  of  po«terior 
Synechie,  which  render  the  diltttation  of  the  pupil  hy  atropiue  impossible. 
la  aacb  h  case  an  irideeiouiy  would  have  to  precede  the  disciHsioii. 

{b)  Discistion  of  JUitnoraiMHS  CaturacU  {ÜHacerativn). 

159.  The  üteciBsion  of  membranous  catamets  is  not  made  with  the 
view  of  effecting  their  reaorptioii,  sinco  shrunken  caturacts  no  longer 
contain  much  or  any  matter  capable  of  being  ah»orbed.  On  lh&  con- 
trary, their  object  m  to  make  a  free  opening  in  tlie  cuLuruotDUH  mem- 
brane by  tearing  it  apart,  and  (or  this  reajttoii  it  hud  better  be  called 
dilaceratio  cataract».*  The  operation  may  be  performed  either 
through  the  cornea  or  through  the  scleru. 

lu  the  operation  through  the  cornea  (kemtonyxiä)  the  puncture  is 
made  in  the  center  of  the  outer  and  lower  quadrant  of  tlie  cornea,  as 
in  the  discission  of  &  tioft  eataraot.  Th<^  needle  is  then  pnsheii  forward 
and  plunged  through  the  cutaraci,  and  then  the  uttempl  is  made  by 
means  of  sweeping  movement«  to  tear  the  cataract  in  all  directions,  eo 
that  »a  large  a  gap  a&  possible  may  be  formed  in  it. 

lu  the  operation  through  the  sclera  (scleronyxia  f )  the  needle  is 
plunged  in  perpendicularly  through  the  sclera,  six  millimetres  behind 
the  extermU  margin  of  the  cornea,  und  somewhat  below  the  horizontal 
meridian,  and  is  Chen  pushed  forward  so  that  it«  point  passes  through 
tlie  cstaractoiis  membrane  into  the  anterior  chamber  clam  to  the 
extfimai  margin  of  the  pupil.  Then  the  attempt  is  made  to  tear  the 
«staraot  to  the  greatest  po&aible  extent  by  means  of  sweeping  move- 
ments in  which  the  point  of  the  needle  travel.i  from  liefttrw  huokward. 
The  difference  between  dificission  through  the  cornea  and  that  through 
the  Bclera  consist«  in  the  ponnibiltty  of  exerting  in  the  latter  method  a 
greater  force  njwn  the  cataract  with  the  needle— a  thing  which  i«  eape- 
fiially  desirable  when  the  cataractons  membranes  arc  rather  thick. 

DiM^is8ion  h  adapted  for  »11  membranout;  etitumois,  provided  they 
uro  not  too  thick,  and  that  there  are  no  extensive  wlliesiona  of  the  cat- 
aract to  the  iris.  Diiteission  is  frequently  done  as  a  secondary  opera- 
tion after  the  extraction  of  cataract  to  remove  a  secondary'  cataract, 

ScIerDOfxts  is  adaplnl  only  to  Ihow  CAses  in  wbit^h  tlmrv  uv  but  few,  i(  t»f, 
portioatof  thoI«r»)6ft  which  ar«  able  to  swell  u\k  In  soft,  nnn-shrunlccn  catmraots; 
wbtidi  It  (■  d«>ffme<l  to  nibjeot  to  tb«  procoisc«  of  HWellinpi  *nd  rcMrptlon,  om 


*  [This  nam«,  tiow»v«r.  is  Bc«nioI.T  appticabk-  to  tti«  oi>er«tion  as  pcrTomiMl  in 
MT»ral  ptacf>n  in  I  his  Roiintrj,  and  notably  at  lh<>  Now  York  0}ihlhitlinic  aod  Aural 
Institute.  In  IhU  ihc  cataractoi»  mrmhranc  is  not  torn  bat  ml,  th«  iliauiBsion 
ne«dl«  Ix-ing  re^^Ia*.-««!  hy  a  knife  nc«dlp,  or  •  needle  with  a  shon,  and  rtrj  finn  an4l 
sbarpontlingcd^B  at  its  cslreniily.—lX] 

f  [From  «eJara  and  «^mv,  to  prick.} 
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Bhould  not  make  OieciHiiDn  Ihmitgh  Ihc  wt^ra,  Tor  in  Ihat  case,  in  nrder  to  «plU 
anlerior  capÄule.  w*  would  have  lo  pa»«  lite  nwillu  through  itw  »tum  iei» 
break  Um  latlur  M  Lu  pi^v^ — u  prowclurv  wliivti.aiwit  from  llie  tacltbat  wai 
eaeilj  luxaUi  tlio  whole  kti»  la  tloitig  iL,  «uuld  give  nie  to  excenBivc  •iiU 
inrcIliD!;. 

OilacvraLioti  of  a  niembranou«  cataraol  u  an  operatioD  producUre  of  but  liul* 
disturbanoe  bm  long  aa  Lbere  an;  nu  adhesioos  belwnui  üiecalaraL-t  aad  Ihr  iri& 
In  tlie  latter  case  tbore  U  danger  of  undue  traction  b«iDg  made  upon  th»  tri«,  wiib 
uunB(K(iii:iil  iridu-v}rc-titie.  Siiuplo  diti«is»it>n  should  be  niadi«  onl;  wben  the  cau- 
nu-tnus  membrane  is  thin  enough  to  be  (oro  ajiart  without  being  [wUrI  npaa.  In 
tlio  eas«  of  rather  thicker  membranes  the  operalion  can  be  done  according  to  th« 
luvtliod  prupuiivd  by  Bowman.  In  this  twu  riii'dk-«  arr  passed  through  the  cotiMft 
At  the  same  Urn«,  one  ncAr  the  inner,  tho  other  do»  to  tho  oot«r  corneal  margin. 
Then  tho  points  of  the  ncodles  are  plunged  into  the  center  of  the  ineiobrane  and 
drawn  apart  bj  swwpiiig  uiuvi'mi'iits.  TIiius  Ihi-  iiiouibraue  is  torn  in  siirfa  a  waf 
that  tht>  part  pullod  upon  lies  betwno.n  the  two  needle-point.« — i.  e.,  in  the  center  of 
the  oataratl — wliile  Ihe  ihn  remainA  fri<e  from  tension  of  any  kind.  If  Lhe  wlbe- 
t>ion?<  are  very  numerous,  the  dbtn^ion  is  preuvdH  by  an  iridectomy  w  is  nplaced 
by  an  iridntomy. 

V.  KxTitACTio  Cataract.«. 

180.  The  object  of  cataract  eztractioD  is  to  remove  the  lens  from  th* 
eye  immediatolj*,  »ntl  that,  ton,  a«  completely  as  po«sibIe.  It  ooniict« 
esiiciitiully  of  thron  8te|iri :  1 .  The  making  of  a  section  whose  dimennone 
vary  in  accordance  with  Che  ai7.e  and  consisteoce  of  the  cataract.  Tbt& 
section  may  He  in  the  cornea  or  in  the  ttclera.  'i.  Opouing  of  the  ante- 
rior cap«ulc  ill  order  to  allow  the  lens  tu  escape  from  it  3.  ExpnUion 
(delivery)  of  the  lens  by  pressure  exerted  upon  ihe  eye.  In  many  csae« 
a  fourth  step  is  added  to  the  opemtion—namcly.  the  excision  of  a  por- 
tioQ  of  the  iris.  This  iridectomy  is  regnlarly  performed  directly  after 
tho  completion  of  the  section. 

The  most  usuul  methods  of  extraction  are ; 


(a)  Linear  Extraction. 

Linear  extraction,  tike  discission,  is  performed  both  in  soft  and  in 
membranous  Cataracta,  and  consequently  is  done  in  two  different  ways, 
which  are  modiGcations  of  each  other  : 

I.  In  operating  upon  a  soft  cataract  tho  lanee  knife  is  introdnced 
at  the  limbus  in  the  lower  margin  of  the  cornea,  tho  blade  being  held 
parallel  to  the  corneal  margin.  The  lance  ia  first  passed  perpendicn* 
larly  through  the  cornea,  and  then,  as  soon  aa  itü  point  appears  in  thr 
anterior  chamber,  is  turned  until  its  blade  ts  parallel  with  the  plane  of 
the  iris.  The  lance  is  then  puidted  forward  until  the  wonnd  in  ibe 
lower  margin  of  the  cornea  has  a  length  of  four  to  seven  millimetn« 
{8  S\  Fig.  ^44).  Then  the  lens  ca|)SDlo  must  be  vcr>-  thoroughly  torn 
np  in  the  area  of  the  pupil,  which  ha»  been  previously  Uilatwi  by 
of  atropine.     For  o|M<ning  the  capsule  wo  nmy  use  either  a  discisnt 
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Daedle  or  m  capeiil«  forcep».  After  this  tbe  lens  masses  are  ev&ouRted 
by  depresaiug  the  peripheral  lip  of  the  wound  with  a  D&TiePs  scoop. 
By  Ulis  means  the  contetitü  of  the  eyeball  are 
Hubjeuted  lo  quite  a  great  preastire,  and  the 
wouud  is  caused  to  gape  ojwn.  This  niaua>uvre 
Ik  repeated  until  all  parts  of  the  leas  have  been 
rumuved  from  tlio  eye. 

If  linear  extraction  is  done  to  remove  a  lens 
that  ha^  been  kwoUuh  up  by  a  preliminary  dis- 
ei&tiioii,  the  opening  of  the  capsule  is  omitted, 
since  the  capsule  has  already  been  torn  open  by 
the  diüintwion. 

2.  When  a  membranous  calumet  ih  to  be  operated  upon,  the  section 
is  made  in  the  ^nie  way.  Then  a  sharp  hook  or  a  forceps  is  inlro- 
dnced  through  the  section,  and  with  thesu  instntmente  tlie  catAraoloua 
membrane  is  grasped  and  drawn  out  through  the  wound. 

The  advantages  of  linear  extraction  consist  in  the  fact  that  the 
section  is  short  and  pasecs  through  tlie  cornea  obliquely,  for  which 
reason  it  closes  readily,  does  not  necessitate  an  iridectomy,  and  docs  not 
require  any  very  strict  after  trcAtment.  Hut  owing  to  this  very  fact 
that  the  Bcction  is  so  short,  this  method  is  adapted  only  to  membranou» 
or  to  soft  cataracts — i.  e.,  to  those  that  have  no  hard  nucleus,  since  the 
latter  could  only  be  removed  through  such  a  wound  with  difficulty,  or 
could  not  be  removed  at  all. 


^A 
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(ft)  Flap  Extraction. 

161.  This  operation  produc^^s  in  the  margin  of  the  cornea  a  curred 
•ectioDofan  extent  requisite  for  the  removal 
of  targe,  hanl  cataracts.    The  operation  con- 
sists of  four  steps  : 

First  step:  Performance  of  the  section. 
This  is  done  with  the  Graefo  linear  knife, 
which  is  introduced  in  the  limbnsat  ^'(Kig. 
345),  in  such  a  way  that  the  cutting  edge 
looks  upward,  and  the  point  is  directed 
toward  the  center  of  the  pnpil.  As  soon 
as  the  point  ha»  paii&ed  this  latter,  it  is 
raiMd  by  depressing  the  handle  until  it  ar- 
rives at  the  site  nf  the  cimnter-punctnre,  iS', 
at  Uie  upper  and  iuner  margin  uf  the  cor* 
nea.  The  couuter-panclure  should  lie  ex- 
actly opposite  the  site  of  the  puncture,  tho 
two  being  so  situated  that  a  straight  lino 

connecting  them  represents  the  boundary  line  between  the  upper  third 
and  the  lower  two  thinls  of  the  cornea.    After  the  transfixion  has  been 
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tnttde,  the  sectbn  w  completed  by  sawing  cut«,  so  that  through  its  wh< 
«xLeiil  it  diriden  the  corueu  just  in  tlio  limbus.  As  aoon  aa  the 
Uaa  cut  through  the  cornea  and  lies  behiud  the  conjunctiva,  it  ti  or- 
rit!<J  iikpidly  upward  uu  ut  to  out  through  the  conjunctiva  aomeirbAt 
farther  biu-k.  lu  this  vay  a  coujuuciiral  Hap  U  formed  about  tvo 
millimetres  hroad. 

Second  step;  fridectumy.  After  the  conjunctiva  flap  has  been 
tiirn^  down  upuii  the  cornea,  so  that  the  wound  may  bo  exposod  to 
view,  the  latter  is  entered  ivitli  the  iris  forceps,  the  iria  is  grasped  cl( 
to  the  pupillary  inargiu,  drawn  out,  and  cut  oS  with  a  siDgle  sweep 
tbQ  scissors. 

Third  step  .  Op&ning  of  the  capsule.  This  is  perfornied  with  the 
ciipsulc-furcepH,  the  delicate  liietli  of  which  are  directed  backwaJti  ( Fori* 
tor,  Schweigger).  Ttio  forceps,  closed,  is  introduced  and  passod  on  in 
the  anterior  chitmbcr  until  the  center  of  the  pupil  baa  been  roachMi 
Here  tli«  fon-eps  are  ailowtid  to  open,  and  by  the  exertion  of  light  pre»- 
siii-e  the  aipwtilu  ih  gras])ed  over  us  largo  an  extent  as  poKsiblb,  aud  is 
drawn  out  of  the  wound. 

Fourth  step  :  Expulsion  of  the  tens.  The  Danel's  scoop  is  placed 
parallel  to  the  wound  against  the  lowennust  {>art  of  the  curnua,  and 
light  pressure  ig  exerted  with  it  upon  the  latter  upwanl  and  barkvanL 
Insteiid  of  the  HConp,we  ma;  use  the  finger,  pressing  with  this  through 
the  lower  lid  upon  the  region  of  the  lower  margin  of  the  cx>me-a.  The 
preAituru  mu8t  Ite  interniitt«d  the  instant  the  greutest  diameter  of  the 
lens  has  passed  through  tho  wound. 

Aft^r  the  o|>cration  is  flnighed,  the  "  toilet**  of  the  eye  is  next  in 
order.  The  portion«  of  the  cataract  which  arc  still  left  in  the  eye,  and 
alH<>  any  cxtntvaäatod  blond,  are  removed  by  stroking  with  tliL-  lower 
lid/  the  iriä  is  replaced  from  the  wound  into  the  anterior  chamber  by 
the  introduction  of  the  Hpatnla,  until  tho  pillars  of  the  coloboma  have 
t!ie  proper  position  (see  page  ?3R),  then  the  coujuuctival  flap  is  stroked 
out  smooth,  and  the  eye  is  bandaged. 

Of  the  Tour  «teiM  of  the  operation  the  second  may  be  omitted,  and 
the  opt;ration  done  without  iridectomy.  In  the  latter  case  the  iris 
must  be  carefully  replaced  after  the  oporation  is  flnixhed,  and  then 
eserine  must  be  instilled  in  order  to  prevent  by  the  contraction  of  tiu 
pupil  any  subsequent  prolapse  of  the  irls-f 

The  indication  for  the  jierformanoe  of  flap  extraction  is  furnished 
by  all  cataracts  which  have  a  hard  nucleus,  and  hencre  arc  not  adapt 
cither  for  disciiiuion  or  for  linear  extraction.    The  section  is 
upward,  so  that  in  case  iridectomy  is  performinl  the  ooloboniik,  too» 


•  [Or  with  R  sp«tul».— I).] 

f  [ExtrBL'tioii  with'jut  iridccUiiDj  is  cnll«!  nmpU  tatraclion,  in  coalrndbtiao» 
Mon  to  rombitutd  miraeiion  (or  Lhe  npcration  «ith  iridü^ctfimy).  The  use  of  enttUB 
tn  «{inplc  oxtimction  has  (aJloD  into  disuse  with  soid«  opernton.— D.] 
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may  be  situatiHl  Hbi>ve  uiid  be  cuvered  hy  the  upper  li<l.  The  section 
performed  as  above  described  i»  long  «oough  for  the  largest-siu-d 
cataracts.  U  we  hare  a  cataract  to  operate  upon  vhose  nucleus  is 
prol>abIy  smalt,  we  may  make  a  section  of  correßpoudingly  Bmaller  siite. 

With  regard  to  the  vmif  of  maiking  the  x«c/ion,  dilTerent  operators 
differ,  some  making  it  in  the  ti-aospurent  cornea,  irt  wliich  case  no 
conjunctival  flap  ifi  formed,  while  others  carrj  the  section  through  the 
marginal  porliora  of  the  conjunctivn  covered  by  the  linibug,  or  oven 
through  the  adjoining  sclera,  so  that  after  making  the  division  they 
bring  the  knife  up  under  the  conjunctiva,  and  form  a  flap  out  of  iL 
This  conjunctival  (lap  has  the  advantage  of  beconiiug  very  quickly 
agglutinated  tu  the  subjacent  jiurtA,  and  so  closes  the  wound  externally 
oven  vhcn  the  edges  of  the  incision  in  the  cornea  or  sclera  hare  not 
yet  united.     It  thus  protects  the  wound  from  subsequent  iiifcctiuti. 

Opinions  lÜffcr  not  only  with  regnnl  to  the  way  of  making  the 
«ecttou,  but  also  as  to  whether  the  extraction  should  be  mode  mM  or 
without  triäectomtf.  The  omission  of  iridectomy  has  the  advantage  of 
keeping  the  patient's  pupil  round  and  mobile,  bnt  it  also  entails  many 
disadvantages,  wluch  limit  the  number  of  cases  in  which  extraction 
without  irideetuniy  la  indicated.  Thus:  1.  The  delivery  of  the  lena 
is  more  difficult  without  iridectomy,  because  the  lens  has  to  be 
espelleil  through  the  narrow  pupil,  and  to  accomplish  this  pretty 
strong  pressure  is  retjulrvd.  Hence,  this  method  is  not  adapted  to 
those  cases  in  which  a  very  easy  delivery  of  the  lens  is  desirable,  as,  for 
instance,  in  cases  of  tremulousness  of  the  lens  in  which  any  kind  of 
strong  pressure  would  produce  rupture  of  thn  zonula  and  hyaloid  mem- 
brane, and  consequently  prolapse  of  the  iris.  2.  Kxtniclion  without 
iridectomy  is  not  adapted  to  cases  in  which  there  is  a  complicated 
cataract  connected  with  the  iris  by  syuechiie.  3.  In  epite  of  the  use  of 
eserine,  prolapse  of  the  iris  may  take  place  iu  the  days  following  the 
operation.  In  this  case  we  are  obliged  to  make  a  secondary  excision  of 
the  prolapsed  iris.  Accordingly,  extraction  without  iridectomy  is  not 
adapted  to  cases  which  show  a  great  tendency  toward  prolapse  of  the 
iris,  nor  to  those  in  which  we  cau  nut  count  iijron  the  patient's  remain- 
ing qnict  after  the  operation.  It  may  also  happen  that  an  operator 
may,  after  taking  all  these  facts  into  consideration,  have  decided  upon 
an  extraction  without  iridectomy,  and  yet  in  the  course  of  the  opera- 
tion may  find  himself  compelled  to  excise  the  iris.  This  is  the  case,  for 
instance,  when  the  pupillary  portion  of  the  iris  is  so  unyielding  (as  it 
often  is  in  old  people)  that  it  does  not  allow  the  cataract  to  pass 
through  the  pupil,  and  the  latter  has  to  be  widened  by  an  iridectomy 
before  the  passage  can  take  place.  In  other  cases  the  delivery  of  the 
lent  goes  on  well,  but  the  iris  shows  a  tendency,  in  spite  of  careful 
reposition,  to  fall  again  into  the  wound.  In  this  event  it  is  better  to 
cut  it  oS  at  onco  than  to  run  the  risk  of  a  subsequent  prolapse  of  the 
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iris-  Wo  may  therefore  say  :  Flap  cxtnLCtion  without  iridectomy  gj^ 
under  favorable  circtinisiancea  the  most  pcrfpi^t  rc^ulL,  but  is 
adapted  to  all  oaees,  and  in  many  cases  ic  cau  not  be  done  at  all ;  mon- 
ovor,  owing  to  tlie  danger  of  a  subBfKjUont  prolapee  of  the  iris,  it  dosi 
not  attain  to  the  almost  abiyolute  certjünty  of  auccesB  that  belongs  to  Aap 
extraction  without  iridectomy. 

Aocideots  ooourring  in  the  Operation  for  Cataract.— The  extrac- 
tion may  be  made  ditliciiU  ur  fiiil  ultogethor,  owing  to  accident«  of 
various  nature.  Many  of  these  are  the  fault  of  the  operator,  tf  the 
section  proves  to  be  too  ehort,  or  if  the  capeule  is  iasuflicivntly  opetwd* 
ihe  delivery  of  the  lens  is  difficult  or  impossible.  In  this  ewe  the 
seotioii  must  be  enlarged,  or  the  capsule  mast  be  agwD  raptured,  and 
this  time  more  thoroughly.  If  the  operator  exorts  too  strong  a  preguw 
with  bis  iuatruments  upon  the  eyeball  as  a  whole,  or  upon  the  iris  or 
lens>  the  Konula  ruptures  and  the  vitreous  gushes  out  The  greater 
the  operator's  skill  grows  with  practice,  the  less  frequently  do  tlies» 
unlucky  accidents  happen  to  him.  But  there  are  other  accidents  whicb 
are  caused  by  the  abnormal  ouudttion  of  the  eye  that  is  operated  upoo, 
and  in  that  case  tb  generally  does  not  lie  in  the  power  of  the  operator 
to  prevent  them.  The  most  frequent  of  these  accidents  is  prelaptf  of 
the  vitreous.  This  takes  placo  when  the  zonula  ruptures.  Such  rup- 
ture not  infrequently  ha])]K!nt$,  because  tlie  patient  screws  his  lids 
tightly  together  and  thus  presses  upon  the  eyeball.  It  also  aocon 
when  the  zonula  was  defective  before  the  operation»  and  hone«  espe- 
cially in  hypermuture  and  in  complicated  cataract  The  significano« 
of  prolapse  of  the  vitreous  for  the  subsequent  course  of  the  operatios 
varies  according  as  it  takes  place  before  or  aftor  the  delivcTy  of  the 
lens.  In  the  forinor  case  the  lens  can  not  be  evacuated  in  the  oiuai 
manner  by  pressure  exerted  upon  the  eye ;  for  then  the  larger  part 
of  the  vitreous  would  escape  before  the  lens  itwlf  came  awav.  Hence, 
the  lens  mast  be  drawn  out  of  the  eye  with  instruments — i.  e.,  ex- 
tracted in  the  true  sense  of  the  word.  For  this  purpose  the  proper 
instruments  are  Weber's  loop  or  Reisinger's  double  hook,  which  are 
introduced  behind  the  lens  and  lift  it  ont  by  force  of  traction. 

Prolapse  of  the  vitreous  is  much  less  to  be  dreaded  when  it  takes 
place  after  delivery  of  the  lens.  The  most  serious  harm  that  prolapse 
then  does  is  that  it  binders  the  accurate  replacement  of  the  iris,  lüod 
also  that  the  prolapsed  vitreous  lies  between  the  lips  of  the  woand  and 
prevents  their  accurate  coaptation.  The  vitreous  may  also  give  rise  to 
suppuration  of  the  wound,  since  it  is  very  prone  to  become  infected. 

A  rare  but  unpleasant  accident  is  that  in  which  the  lens,  before 
being  delivered,  becomes  luxated,  and  disappears  into  the  vitreous  from 
which  ordinarily  it  can  not  be  extracted. 

162.  Resalt  of  the  Cataract  Extraction. —An  eye  whose  U-nti  has 
been  removed  \»  aphnkic.     It  present  Uie  following  appearance  when 
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le  Operation  and  the  lieaÜDg  of  tho  vrouiiü  huvi'  {mn>iiecl  a  normal 
course:  The  oicatrix  loft  by  tho  o[)«ration,  if  .siinitU'U  iii  üie  oornca, 
appears  as  a  narrow  gray  line;  U  the  section  has  been  matle  in  the 
Itrabus  or  in  the  sclera,  the  ru«ulting  cicatrix  becumea  later  on  almost 
unrccoguiz&blc.  Tlie  anterior  chamber  ia 
abnormally  deep,  the  iri»  is  tremulous  and, 
when  the  operation  has  been  done  with 
iridectomy,  preeents  a  coloboma  above.  Tho 
pupil  is  of  a  pure  block,  but  on  lateral 
illumination  preeents  to  view  a  membrane 
of  silky  luster,  vliich  not  infrequently  is 
thrown  into  folds.  This  is  tho  lens  capsule 
which  was  left  in  the  eye  when  thtt  Iciik  was 
removed.  The  capsulo  is  left,  first  because 
it  would  be  impossible  to  remove  a  normal, 
non-thickened  capsule  intact  from  the  eye, 
as>  if  an  attcmjit  were  nmüe  tu  du  thi».  the 
capsale  would  tear  apart ;  second,  becanse 
it  is  not  desirable  to  remove  the  capsule 
aiiyhuw,  since  it  along  with  tbe  zuntila  furnis 
adiaphrugm  which,  being  ütretched  between 
the  ciliary  processes,  keeps  the  vitreous  in 
the  eye,  so  that,  iu  removing  the  capsule, 
we  would  always  rnn  the  risk  of  having 
prolapse  of  tho  vitreous.  It  is,  however, 
only  the  posterior  capsule  of  the  lens  (A, 
Fig.  246)  that  ia  intact  throughout.  The 
anterior  capsule  (r  ri),  where  it  occupip^  tliß 
area  of  the  pupil,  is  lacerated  and  in  part 
defloiont;  tho  remains  of  it  are  applied  di- 
rectly to  the  posterior  capsule.  Since  both 
capsules  are  transparent,  the  pupil  appears 
round  and  black.  Behind  the  iris  the  an- 
terior capsule,  where  it  was  protected,  from 
the  instrument  used  for  making  the  open- 
ing, is  preserved  intact,  and  in  conjunction 
with  the  posterior  capsule  incloses  remains 
of  the  lens,  which  correspond  to  what  was 
once  the  equator  of  the  latter  (Fig.  24fi,  <•). 
As  the  anterior  and  posterior  capsules  become  agglutinatetl  together 
to  the  pupillary  area,  these  remains  of  the  lens  are  shut  oft  from  the 
aqneous,  and  can  not  therefore  be  absorbed;  in  fact,  thoy  usually 
increase  in  amount,  owing  to  proliferation  of  the  cells  of  the  capsule. 
They  then  form  an  annular  swelling  lying  behind  the  iris  (Soemmer- 
iug'g  crystalline  swelling),     The  lumen  of  the  ring,  which  correaponda 
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to  tliu  ]Hipil,  is  closed  bj  u  thin,  traoBptirehl  lueiubntDo  oonsUusg^ 
tbo  two  npposetl  layers  of  the  capsule.  An  tlio  opatjuc  and  swnll 
mass  ia  conccaltHl  completely  behiud  tbe  iri«,  it  ia  du  way  iuteriau 
with  visiou.  If  the  operation  baa  beeu  made  with  an  iriUectumy,  tbe 
mam  is  wuntiog  iu  Uie  vutirse  of  the  coloboma,  bocaoso  the  anterior 
cupBule  was  opened  there  likewise. 

Without  glaaaoe  the  sight  of  persoDS  who  have  been  operated  u|futi 
for  cataract  is  just  sufficient  to  allow  them  to  go  about  alone  or  to  du 
very  coarse  work.  Distinct  vision  is  potuible  only  with  the  aid  of  con- 
vex  glasses,  siucß  by  the  removal  of  the  lens  tbe  refroctivu  jKjwer  of 
tho  eye  has  become  too  small,  and  hence  there  is  a  high  degree  of  bypw- 
metropia.  If  the  eye  was  emmetropic  before  the  operation,  the  byper- 
niRlrupia  iifu>rwanl  ammintH  on  an  average  to  from  10  to  13  />.  It  is 
otherwise  in  caäe»  in  which  an  error  of  refraction  al^(^ady  existed  b^ 
forehand.  If  a  hyper  me  tropia  was  present  previously,  it  is  added  to 
that  which  is  accjuired  by  the  operation,  and  makes  it  proportionately 
greater.  If,  ou  the  other  hand,  the  eyo  was  myopic  before  the  opcn- 
tion,  the  subsequent  hypermetropiaisso  much  the  le<as;  extremely  my- 
opic eyes  may  actually  become  emmetropic  after  a  cataract  operatioti. 
or  even  remain  a  little  myopic  The  aphakic  oye,  moreover,  is  deiti- 
tute  of  accommodation.  The  eye  is  incapable  of  altering  it«  refrvctife 
state.  ITcnce,  it  follows  that  by  any  single  glass  the  latter  is  corrected 
for  a  single  distance  only.  Acconlingty,  an  eye  operated  upon  for 
cataract  needs  at  ]east  two  glasses — one  for  distance,  tho  other  for  near. 

It  often  happens,  even  in  cases  in  which  the  operation  has  been  well 
performed,  that  the  result  of  the  operation  is  im]Miired  by  the  rttentitm 
of  portions  of  the  cataract.  Tliis  happens  particDlarly  when  tho  opera- 
tion 19  done  on  immature  cataracts,  but  by  no  means  fails  to  occur  alio 
in  those  that  are  mature  and  bypermature.  If  the  anterior  capsule  is 
thoroughly  oponed,  tho  portions  of  lens  left  behind  (if  they  wer«  not 
already  opaque  previously)  grow  opaque,  swell  up,  and  become  absorbcd. 
In  this  case,  therefore,  a  pure  black  pupil  is  ultiraatidy  obtained.  Bat 
if  the  layers  of  Üio  capsule  become  agglntinated  early  and  shnt  off  th* 
remains  of  lous  substaucu  from  the  aqueous,  these  remains  are  not  ab- 
sorbed but  persist  sa  a  white  membranoas  opacity.  Thiaiscalled  aft«r- 
oataract  (Cataracta  secundaria).  If  this  is  present  in  only  ono  purl  of 
the  pupil  while  another  part  of  it  is  quite  clear,  the  right  may  be  per* 
fecL  But  if  tho  whole  pupil  is  filled  by  the  Hücondary  t'Jitaract,  thf 
sight  is  diminished  in  proportion  to  the  density  of  the  ofuicity.  ItmsT 
ali>o  happen  that  the  after-cataract  does  not  develop  until  later  on  ;  the 
epithelium  of  the  anterior  capeulo  which  has  boon  left  behind  prolifer- 
ating iind  indiJcinfT  a  secondary  thickening  and  opacity  in  the  latter. 
Similarly  the  capsule,  even  without  becoming  opaque,  may  indnce  dim- 
inution in  sight,  if  in  the  courgc  of  time  it  hccnmes  more  and  moi« 
wrinkled  and  thus  cause«  irregular  refraction  of  the  rays  of  light. 
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Äftor-cataract,  when  it  intcrfvrea  wiib  slglil,  ri-quiK'ä  u  secondury 
Operation — namely,  disci^ion,  or  linuur  extraction.  The  gei^uiidary 
operation  should  not  bo  performed  until  the  eyo  ceases  to  show  any 
trace  of  irritation,  and  in  no  case  sooner  than  two  weeks  after  the 
cataract  extractiou. 

Tlic  result  of  acataract  u^iemtiuD  muy  furtherniurt;  hv  iin[mired  by 
inßammation  («ee  page  740).  If  suppuration  of  the  wound  Kts  in,  the 
eye  is  almost  always  lost.  If  irido-cyolitis  develops,  the  secondary  cal- 
aruet  is  united  by  the  exudate  which  I»  formed  to  the  Iris  anil  even  to 
the  ciliary  processes  (cutaracta  secundaria  accreta).  It  depends  ui>on 
the  condition  of  the  light  perception  whether  the  sight  in  such  a 
case  can  bo  restored  or  not  by  a  oecondary  ojKjmtion  (iridectomy  or 
iridotomy). 

HnriuBicAu — In  Ihn  preceding  ljn«H  it  has  beoa  thown  that  there  sre  rkrioos 
ways  optD  to  us  for  remuviiiK  •.sUiritc-t.  We  iu»y  «ither  »ubji-ct  it  I«  reaurjitioti  by 
■MMi  of  diawinioo,  wi-  luuy  Unax  u  butc  in  il  by  dilaMmtinn.  or  we  may  rcmoTe  it 
altogether  trom  the  eye.  But  uot  oTen  by  thbi  list  are  all  the  methods  of  r««u>rüif; 
Ih«  aigfat  of  au  eye  blind  with  catunKt  exhausted.  We  miglil  «Ihu,  iitatnul  of 
IMDoviiig  the  ojwquu  lens,  push  it  Bway  from  its  \AmKK  behind  the  pupil  so  thit  the 
ItftAr  becomes  fro«  a]i;)itn.  This  erliflciiil  luxAtio»  i«  not  only  practicable,  but  sa  a 
matter  of  fact  it  has  ix-«ii  prautk-cd  fur  u  thoumtid  yviin ;  it  vf  the  oldest  niellioJ 
of  operatinf;  fur  uaUruct.  This  methwl,  cmllcid  deprf^jfi/m  of  eaiaract*  {dopresaio 
calarMtn),  ww  made  in  the  following  way  :  A  needle  was  passed  into  the  scleia  on 
the  outer  aide  of  Iho  toarKtu  of  the  cornva  aud  about  four  miUimftrca  behind  il, 
and  it  wa«  pushed  forwud  until  at  length  it  Uy  against  the  upper  border  of  the 
lens.  Then  the  [M^iiit  of  the  needle  waa  lawured  by  a  ewecpiiig  niiivonivnl,  and  the 
laos  was  thuii  deprrssed  inln  tho  vitriviaR.  At  the  in«tJuiL  wh4>ii  this  was  doD» 
the  pupil  became  btaok  And  (he  jialieut  regained  his  sight.  This  was  tbe  only 
melbod  of  operating  upon  ratarart  prarti^'Vid  in  ancient  limra  and  Ibrougboul  the 
mlddl«  ogea.  As  time  went  on  it  was  modiScd  in  various  waya  The  last  and  moat 
important  modiflration  consisted  in  turning  the  lens  over  instead  of  deprvssiug  it. 
The  niXHiie  in  this  case  wm  paawod  by  the  margin  of  the  pupil  and  into  the  anterior 
chamber,  and  with  it  presnir«  was  made  »pon  t)ie  upper  part  of  the  anterior  surface 
of  the  Icnü.  Tho  lalJer  was  thus  turned  over  in  such  a  «ray  that  its  anterior  tai- 
tacc  looktvl  npwani,  its  posterior  surface  downward.  ThU  proeeduro  was  vailed 
rttiinatio  ealarnetv. 

The  operation  above  mentioned,  or  "  r-ataract  prirking,"  wa».  as  a  mie.  piac* 
tloed  by  special  physicians.  In  thv>  middle  age«  these  went  from  onp  annual  fair  to 
another,  and  th«r«  operattxt  ufwn  thoM  who  wcru  blind  with  cataract.  Wh^-n  the 
operation  had  been  succeasfully  performed  and  tho  honorarium  had  tiepn  paid,  the 
"cataract  pricker"  trurelod  to  another  place.  II«  did  not  ace  his  patient  again 
after  the  operation,  and  it  waa  a  gon>)  thing  for  him  that  he  did  not.  (or  the  later 
eoneeqiiences  of  tho  operation  werp  hs  melancholy  as  the  immediate  result  was  bril* 
Uant.    This  wa«  fmiiid(>d  upon  the  natnr«  of  the  operation  itJM-lf. 

The  lens  that  has  been  depressed  into  the  vitreous  lies  in  thi>  region  of  the  cil* 
fary  body,  with  whit^h  indeed  it  may  even  be  in  contact.  In  this  Mtuation  it  acta 
like  a  foreign  body,  and  excites  inflanimation.  In  a  favorable  ease  this  inflamma- 
tion is  only  just  great  enough  to  fls  the  lens  in  place  by  means  of  an  exudate  and  to 
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eiica.[>jiuUtft  it.    Ilence,  jreora  »fterwani  the  lens,  diminished  In  «iu  by 

and  intrloMÜ  in  a  hull  at  outin«<:tir{i  tiaaue,  ia  found  id  tbe  spot  U>  wtiicli  Lt  ü  i 

ricd  by  thv  operKtmn.      Vvry  frL-ciiivuUjr.  Iiowurvr,  the  luflammstion 

desired  limit.     A  severe  irida-«yolilis  dcvelapa,  whirh  aiinihiUtMi  tho  sight  by  do»- 

urv  uf  the  |)Upil  aiid  thu  formation  of  cyclilic  inembranuK,  produrea  atn>phf  of  Ih« 

(^yolwU,  anil  won  ihreiilent«  tli«  other  «ye  with  8yin|mthi-tic  inllaiumklion.    Thii 

unrurtuimte  onlcome  may  oa:ur<.'Ten  yean  after  a  successful  depresioo. 

]I  may  also  happen  that,  whil*  tio  influnmation  oocure,  tbe  lens  fails  to  ratnaia 
in  j^plat-u  in  the  vitr\-(>uti,  parliirularly  wbfn  ihu  laltur  is  liquoA«d.  It  then  ria> 
eitlit-r  immedJAtcly  nft«r  tbe  operation  or  not  till  biliar,  in  wroe  case*  not  tilt  joaa 
iifkTWHrd,  and  places  iUst^lf  in  its  old  poiiiliun  behind  the  pupil;  it  may  erea  pas 
through  the  pupil  into  tb«  anterior  rtianiber.  In  either  case  tbe  viaiao  la  again 
intV-rfor^  with,  and  th«  eye  is  often  destmyed  by  elevation  of  tanaioa  ur  by  itiib- 
oyclitirt. 

Tho  cases  in  wliic-h  tli«  lens  bvraine  prtila)Hed  into  (he  anterior  chamber  afhf 
tbe  operatioQ  of  depre^iun  occastonwl  th«  Rnt  performance  nf  extraetiom  of 
cataract  Thifl  nu-thod  of  operating,  it  we  are  lo  betiere  some  autbons,  was  periian 
prat-tioo'l  ti'>«'  and  Uu-rt  vvvw  in  aiiiuent  tirara,  but  at  any  rate  it  had  in  tbe  mkldb 
ngvs  falleu  (.vniplutvly  into  vblirjpn.  The  first  infonniiCion  that  wc  bave  in  rrganl 
to  it  WK  ^et  from  tho  scvuntucath  century,  when  thcrc  arc  »everel  instances  in  wbick 
th^  len«  was  rcrnuvc'd  from  the  nnt^^rior  rliniiilKT  into  which  it  had  get  aftof  llw 
itperatiuii  of  dvpintsion.  The  frenchman  liaviti  bad  alrusdy  done  thii«  in  aevefil 
casos,  when  in  the.  ymr  TT45  he  ßn>t  darotl  Ui  undnrlalie  this  uji-ratinn  upoa  a 
cataract  which  was  Kituatcd  in  its  normal  poxitioii.  In  >o doing  Daritd  inauftuaiid 
a  new  era  in  th«  hutory  of  ualaracl  operatioii»,  since  from  that  time  lb«  cKtnHlifla 
of  cataract  hi>f{Hii  morti  and  more  to  ial>n  t.he  plmrc  of  depnusioD. 

The  original  imthod  of  DaricI  was  naturally  very  much  in  Ue«d  at  impf««»- 
inent.  Of  tlie  iiiKny  iiiiKliDcattoQs  whicth  it  undurwetit^  the  butt  and  beat  «m 
that  of  Hetr.  Th^  liitirr  inoile  ili«  socliim  with  a  knife  invcnte^l  by  hiu««lf. 
which  broad«-ns  onC  from  point  to  handle  m  a»  to  have  a  wedge  shape,  W)lb 
fk-er'n  ratamct  knife  it  is  fKMsiblu  to  complete  the  section  by  simply  puAinK  lb« 
knlfo  furwanl  iiftt^r  it  ha.-*  bc4>n  ent«>red,  and  owing  to  tJiis  fact  the  section  ao^ain« 
a  bi^b  degrc«  of  regularity.  The  section  ran  somewliat  inside  uf  the  limbu-s  atid 
separat  oil  cxsctty  tha  lower  half  of  tbe  cornea  from  tbe  sclera.  Th<m,  aft^r  opcninf 
the  i-ap«iilp,  ihß  lena  was  deiivered,  but  no  part  uf  the  iris  was  excised. 

Beer's  procedure  was  soon  generally  adopted,  and  was  for  a  lung  time  the  pf*> 
t-siling  method.  In  siicccmful  {.'aws  it  gave  ideal  result«,  The  pupjl  wa«  hläc^ 
round,  mill  pt-rfertly  movable,  and  it  was  only  npon  close  examination  of  lb»  *;« 
that  it  couLd  be  discovered  that  an  operation  for  calurw-l  had  ticen  perfoimtsl  al 
all.  Unfortunately.  iL  alway»  bApi)ened  that  a  conijiierahle  numlicr  »f  eyes  «vn 
lost  after  this  operation,  c^spcojally  by  mppuration  of  the  rornML  As  at  that  line 
it  wa*  not  known  that  this  was  caused  by  infection  of  tlie  woand.  the  method  of 
operaling,  anil  particularly  the  way  in  whith  the  eootion  -was  made,  were  reganled 
asac«"untai>le  for  it.  Ilence.  other  bet4er  methods  were  sought  aflor.  and  tfak 
time  V'oQ  Graefe  was  the  one  to  take  tbu  iiiuFt  imjiortant  step  forwanl  and  rrtM« 
a  rernlulioo  in  iho  methods  of  performing  exiraction  by  the  invvntiou  of  hii 
proons. 

Von  Graefe  considered  that  the  cause  of  the  suppuration  nf  tbe  romea  in  n««r's 
methoil  lay  in  tbe  <^ha|>c  of  the  M<rtion  which  was  made  with  a  flap.  Thi»  girea  ri» 
to  great  gaping  nf  the  incision,  in  consequence  of  which  tbe  lips  of  th«  wnuods  art 
not  pru|>crty  applied  to  oo«  anotheV.  and  this  fact  was  supposed  to  famish  tbe  caav 
of  the  suppuration.  Von  Qraefo  accordingly  lielieTed  that  the  linear  Incisions  «ei* 
pivferable.  as  he  had  becoiae  conTiDced  of  the  promptness  with  which  they  haalsd 
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«  of  »itnf'lo  ltne*r  extriictfon,  an  opcralion  which  h&d  nlrcnfly  Wen  |>rac- 
h<vü  by  tum,  Ain.-oriiJrij'ly  tiv,  ns  vrvll  nn  uthtirs,  iitli-iii{ili-<l  lu  api'ly  tlio  itnear 
Mftian  which  wm  niAil«  wiih  \.\ie  Ihiun'  kikifr,  Ami  which  (tri{;iiuillv  wiut  cmiilorcd 
only  U>T  ai'tt  or  alirunkeii  caturacis,  to  lar^.'o  cntaracts  with  a  hanl  nuilt-UH.  Willi 
thiaubji^vt  ill  vk-w  thow  i-x[ii-riiu(-iitc-n  trivJ  tu  inaki;  Ür*  liui'ur  fia-isioti  as  lur|;o  as 
p<rtsible  by  plariiig  it  in  the  uppor  [Hirt  oT  Ihr  conica,  ami  hy  cvnii^itilng  it  wiih 
iridectomy.  Oihi^T«  trioil  to  diniitiJeh  tho  six«  of  the  lens  l\rst  by  rrusliiiLg  it  su  as 
tu  he  ahlo  ti>  extnu't  it  LhruU|,'h  Ihv  Hcctiou,  Uiit  thvM.'  atlc iii|il8  were  all  uiibucccbs- 
fiil.  The  ärotion  always  reinaini^d  too  nnall  Tor  Iho  calanu-l^  which  Iti  It«  p4ssags 
contused  the  lips  of  tlif<  wound,  u>  that  inHiirniration  fr«qu«iitly  ensued,  •/aeo&aon, 
who  sought  tho  tviui-dy  m  atiulhur  way.  obtaiiiH  bctlur  n-suUs.  lie  placed  the 
section  in  th«  »olcra.  Ho  (fiivo  up  the  linear  chararli^r  of  tin-  wcCion,  antl  matl«  a 
flap  incision,  skirtini;  tln^  low«r  margin  of  the  coniea,  but  situated  still  in  itv  »clenL 
With  thia  hi'  conibiiiRd  iriUouLumy.  This  nirtliod  gav«  bellvr  it-sults.  and  parlicu- 
tarly  a  less  freiiiiPiit  suppuration  »(  the  wimiid.  The  <>aus«  of  this  wa«  ropinlcil  o« 
coiiaialiiig  in  th«  fuel  thai  the  s<<l('ra.  a^  Wing  a  raAiulnr  ti»«ue.  is  k-*8  dis)<(.>H-d  l<i 
«uppuraliuM  than  iho  nuii-va^cuIar  ami  hi^iicc  inure  poorly  nourished  ixirnen. 

Von  Uraefc  now  attempt«]  to  combine  in  a  now  mclh<-n1  tiotli  odvantagM — 
aainely,  the  liiienr  character  of  th»  »eciion.  which  ensures  »  goiid  coaptatiou  of  llie 
•ilgi'S  uf  the  wound,  and  the  [laiilion  in  liio  «clera,  which  afTonls  protcetiim  against 
uppumtion  of  ihv  wound.  It  soon  bccam«  apparent  to  him  that  a  linoiir  »octioii, 
which  »lioiild  )m>  of  the  DtcciMiry  length  and  tdluatpd  in  the  M'lera.  roiiht  not  Iw 
jifrronm^U  with  tJi«  lanct-hliapiNl  tuiTp.  Thi*  lamr  knife  must  he  pushi^d  forwan) 
parallel  with  Iho  plniie  of  lhi<  iri».  and  thctvtorr>.  as  fotfui  uh  it  U  d*-«iro<]  to  make  a 
Wound  of  otiy  Ivngth  at  all.  protlnres  »  seftion  which  i»  nenrlr  nmcentrip  with  the 
margin  of  the  corni^a,  and  hvwv  ha.>  the  character  of  a  flap  {a  a.  Fig.  242).  Von 
Gmefcaecurüingly  devised  tho  narrow  or  linear  knife,  whirli  *«>on  prov«!  to  I*  odo 
iif  ttifi  nioisL  itsefiil  instruments  in  ojiht halniolofty.  Willi  this  knifu  he  performed 
til«  aei-lion  iu  such  a  way  that  at  its  center  it  was  in  contact  with  the  summil  of  the 

iM,  but  at  Mi  cimIs  was  rciuoTcd  a  considerahl« 
distance  from  Ihn  corneal  margin.  Tlin  point  uf  entry 
is.  detenninod  by  mrans  of  a  tangent  (/  /|.  Fig.  tAty, 
which  is  conceived  to  he  di-awn  through  the  external 
margin  of  tho  corntu :  the  piiriL-tiir«  {a)  is  i>iliiHlt^^l  In 
this  and  at  that  point  of  it  where  it  in  at  n  disttuic« 
of  one  to  one  and  a  half  millimetres  from  the  inorgia 
of  the  cornea.  The  point  of  cmerp-nr-e.  »,.  lies  di- 
ti-ctly  optKwite  Iho  point  of  entry.  While  the  section 
is  being  juirfornu^il.  the  edge  of  tho  knife,  wliicli  at 
Brst  wua  directed  strHighl  upwnr\l,  is  turiivid  a  little 
forward,  so  that  the  center  of  lite  section  gets  to  lie 
behind  the  limbns.  The  new  way  of  making  the  sec- 
tion had  the  nmjnnetival  flap  and  iridi'ctoDiy  af  it^ 
neoesaary  conDoinilaDts.  The  iridectomy  h&d  to  b« 
performed  as  a  n-gutar  thing,  sinee  otherwise  the  iris, 
owing  to  the  peripheral  situation  of  lhi>  wound,  would  eerinlnly  harphcoonio  inear- 
ceralml  in  iU  (In  the  old  itiellmxl»  of  extraction  iridectomy  was  «lone  only  when 
there  was  some  necessity  for  it.)  As  cataract  ojicrationa  eombincJ  with  iridectomy 
were  callcil  "modified  "  operations  (so  natiiiHl  in  ronlnulistinction  lo  thme  that  am 
"  simple."  i.  e-,  pcrforuie<i  willioiil  iridectomy).  Von  Graefe  cAlIoid  his  new  method 
*•  mndifini  /t'rierir  rxirarlion."  Later  on  oni'  mane  a  »irluc  of  nei-ussily.  and  laid 
special  strew  upon  the  adrant^gctt  of  the  iridectomy  thai  w»^  combined  with  the 
«xlnMtioii.    tt  prvretit««!,  thoy  said,  the  incarceration  of  the  iris,  made  it  possible 
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to  open  tilt)  capsule  mure  thoroufrlily,  fncililatcd  the  rcnonl  of  the  r^mnltt«  of  I 

cauract.  and  ufTonk-d  h  prolei'lion  from  gub««<iui-iit  iulliiiiiiiiaiitm   of  ibr  ink 
llrm'i-,  in^ofile  Stii)u  gtA  Id  riigard  the  c-XDisioD  uf  the  iri»  uooe  of  the  wJtlllKMiM] 

ailVHTlln^fS  of  lIlU  IH'W  IIU'lllU«]. 

The  results  of  Von  Graete's  linear  scctioa  were,  in  fnct,  much  Iwttrr  th« 
thivw  wliirh  thf  carlii^r  [titllmilfi  hiul  ^ireii.  Stii'puniMoii  nf  itic  wountl,  in  pw- 
lioiilar.  tiiiti  twcotnc  \vss  fn-i|uciji.  Uul  yvt  tliv  inctliot)  hmi  il9  tl»rk  «Ide.  loo.  la 
|wrri)riiinticc  reijiitrcd  mo»  O{>oralive  skill,  nnd  tlic  deÜvürjr  ol  Iliu  \fnn  wat  nadt 
mora  diniciill.  owiii);  Lo  tlie  dliglil  tcinlcficy  to  gngw  Ihul  ttie  wound  pOMMOtd. 
Ottter  dii^edvantfiKP»  arme  frutti  Ihc  piTiplicriil  struniion  of  Ibo  section,  «hkb 
limiijEht  tliu  lailtiT,  cs|)it;uilly  at  JU  ftxtreitiitle«,  «lose  li>  the  xotiuln  mid  the  cittarv 
biNlv.  l'r()](L|im!  of  the  vji  reous  was  ffL'tjueriiljr  mH  wtlli,  and  nlt»>  jncliisioD  of  tbe 
pitlara  of  the  cclobniTin  in  (hi*  wound.  While  EUppiiralion  of  the  woond  pruved  M 
be  less  freiiuenU  iritis  and  indo-cTolitia  be^anit'  pn>|iortiunatcly  ttinre  common,  and 
in  i»]i)M.-r)iieiiee  syiti(wtliKi(>  dt»cimi>  uf  iho  other  eye  was  oli^vrveü  mom  frcqtiütitly 
than  before.  Those  fact»  iiidnc-ed  uperaton  to  depnrt  more  atxl  mora  froio  ihli 
Krtion,  wiitch  was  tell  to  be  tou  peripheral  initsfliluutiuD^nd  in  |jiuticDl«r  ledtiiro 
to  place  111«  cxtroiiiJlies  of  tlie  Intier  nearer  thu  eomva.  If  Von  Gnofo'»  nripnal 
lection,  as  Von  Ora«fe  hiinnelf  ghvo  it,  was  it»cU  not  a  pun:  linear  tncisiati,  thu 
is  »till  more  the  cnK>  witti  LIil>  HeclLnti  as  it  wa»  sutHoqiiently  performed.  It  hail 
be<-nmo  a  curve«]  acetio».  furriiin^  nn  are  nf  ^innll  nltitudc.  I'nder  thh  »onicwhU 
iDoJiGod  fomi,  Boleral  extractiun  »oon  became  th«  nn'tbod  that  waa  geDeraUj 
eniplnynj. 

Since  with  the  introdaction  of  the  nntiwpiic  method  the  daoger  of  luppnra* 
lion  of  th«  WQund  has  bL<«n  reduced  toamiiuiiium.  operator«  no  longer  hesitated  to 
make  the  section  in  thi'  liiuhu»  nr  in  the  tmnspnn-nt  roniea  iiM>lf — as,  for  examfJc, 
i»  done  in  the  conical  fliip  cstraotinn  nhovc  described.  Other  Jru|>roi-emf-nt5  tliat 
have  tievrn  made  have  hiv,\  regard  to  the  tjeiginn  nf  the  iria,  Opemtors  hadalrmdf 
learned  hy  rarpful  refKihilinn  of  the  iris  to  Hvoid  the  (langcra  arising  from  it«  incar- 
ceration. When  this  1^  done  there  h  no  need  of  making  a  lar^rti  coloboina  siu^h  a» 
Vim  Oracfe  liaO  dcHTfibed — iiidei-d,  it  i»  much  bi?tt«r  to  inako  the  eseisinn  of  the  ir« 
Hfl  sicniler  aa  ]msB\b\(<  (Fit;,  aafi).  With  thia  nlijßct  in  view,  we  draw  (he  iri*  frrUB 
the  wound  onljr  for  enough  for  its  pupillary  margin  to  become  risihle.  and  then, 
hfildiiij;  the  scissors  forcei»  perpendicular  Co  thu  direclion  of  the  wound,  rnip  off 
nitnply  the  apex  of  the  Lag  of  iris.  A  small  cnloluima  avert«  prolapse  of  the  iri«a> 
certAtnly  as  docs  j^Urge  one  (see  page  7-14),  and  causes  less  conftu-iun  from  daxtlin«. 

When  at  length  surgeons  ngain  adopted  the  Mctinn  in  the  conica,  they  lonk 
the  la."!  step  and  operated  eiitii'ely  unthatti  iridrrtomy,  as  Pariel  and  Bc«r  had 
doiie<  ill  former  time«. 

The  u/ientriff  nf  the  eaptufe  was  made  by  Voo  Oraefe  with  a  cystltotno — i.  e, 
with  ft  tnanRwI'ir-L-utling  lariL-et.and  by  others  wbä  made  with  the  diwiislon  ncfille 
or  with  a  sharp  hook.  An  important  improvement  has  been  the  inlruductinn  itf 
thu  cHpMilv  (urceps  for  opening  the  capArule.  With  Ihi«  the  anterior  mp^ule  is  ont 
only  splil.,  but  also  has  a  piecv  taken  out  of  it.  Thus,  the  ca|iimlar  woimil  is  pre- 
veute<^l  from  cloMng  qiiiekly  again,  and  in  this  way  from  interfering  with  ih* 
refioqitiiw  uf  the  (rat^metits  of  the  lens  that  remain.  Since  the  employment  of  the 
CMpi^iile  forceps,  secondary  calriraci  has  liecome  much  less  fm^ucTit.  altliougb  al 
present  tiuripe  cataracts  arc  ojierated  upon  muoh  more  often  than  foruierly. 

Ill  rci.'cut  limes  many  ofwratura  luive  followe«!  th«  vxtrac-tion  with  irrigaiiohof 
thf  anffriar  M^mAer  with  weak  antiseptic  solution«,  parily  in  order  to  wosli  ottl 
the  fragments  of  lens  which  remain  Whind,  and  partly  to  dbinfect  the  ialrnor  of 
Ihc  eye  (MacKcown,  Wieherkiewicz).  I  have  emploveil  irrigation  pretty  ofleo,  bat 
without  seeing  any  essential  advantages  accming  from  it. 
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Besides  Uie  mcLlKMls  of  extrivlion  wliich  biive  bc«ii  describmi.  thi?re  are  an 
in  nullit:  mblc  iiuiiibcr  uf  utliors,  üUtiuKui^lit^il  by  ditTcrctiL-us  in  ttic  rcna  a»il  posi- 
tion of  Ute  sei-Lion,  in  the  wiiy  of  exctisitiir  Iti«  iris  i»  th«  melhixl  cif  opening  th« 
cniwiile,  t^tc.  M>iiy  i>i)«ratMr«  jilai.'««!  lU»  incisioii  fnrtbcr  in  tbc  conico  (Lebrun, 
Livitfvivli) — in  («i-U«'Vfii  in  its  f«nU>r  (KQcltKT).  Uthirrs  purfuniicd  IIiü  wcliuu 
with  holtow-f^rountl  knin*»— c.  g^  Wuba-  wiUi  &  <:oncuirt!  Unce,  Kiluiinl  JXg^T  with 
ACiKKmro  knif)».  I»  IIVhm^«  mrlhod  i>T  estncLioii  u  Ha]]  »ectiun  \a  mail«  iluirn- 
tranl.  ahiJ  in  siicli  a  wnt  Lhul  ll>i<  kltife  i»  e»rricd  not  «tily  tbruugli  tbv  curnt-iL,  Init 
Uno  [liraugh  tbv  iris  und  tht.-  aiili>nur  cupsuli-  uf  thu  lens.  Thi»  method  i«  «uitable 
for  thoK)  cAjM's  in  whiib,  owin;  lo  irido-cyclltis,  \\w.n  Is  an  mUiesion  betwec-n  tlie 
üurfan-Aoftbcirisaiid  tb<>  lens  uid  Uio  unlehor  chanilMT  in  shallow.  For  rataiwls 
with  tMfkunod  ca|]»ub^  [*a;J^•ll^u•t■ht«r■a  advico  is  Ut  i-pfmin  at  Ihi*  oul**'!  from  any 
attempts  at  o|>caing:  lb«  caiisuIc-,  and  to  «xtract  tbi-  Unit  in  itis  utuijim*il  ntpmlr. 
Willi  tbit*  obj«;l  in  view  Ibi-  oiienilor.  afl4.T  citinpli'tiiig  Ibe  sertion  and  cxci-siiiji; 
tbe  iris,  paasrs  a  epeiriiilly  d(.-viii*.'d  ■M.'uufi  behind  the  Vn«,  aiid,  pni^iiig  at  the  »aine 
titM  upon  the  coniea.  tilts  the  Ivii»  <jii1.  of  thn  eye.  ThiTC  «rv  iiiutiy  otiiiT  lut-lbods 
bMJÜM  tbcM',  all  of  whiuli  i-jin  not  bt-  giien  here.  We  tmiw  now  Ihat  the  üticces« 
of  th«  oporatii'iu  dcpn-ndi»  far  lo?.«  uj«!)  tfio  way  in  which  ih«  section  Is  mode  ihati 
upon  tbe  vlcanlini^^s  uf  tbo  opumtnr. 

In  many  pcnmn»  th«t  have  lt«-cn  ope™***'  njHin  for  patarart  Itic  *ymplom  of 
erythnptia  (=  red-Mghti  fmiii  ipaipit,  n-H)  iit  oliwrvt^.  ]l  fienerally  lirot  &bows 
itself  after  Ih«  (Mticnls  hav«  been  discharged  as  nired  and  aliuwul  to  go  boitie  und 
an  DO  lonjfer  pmtrrtfd  by  <lArk  glnfls»!  agiuiiat  gbirlug  light.  If  thov  arv  cx[«8til  for 
t»ime  lin>i<  to  a  !>lr<ing  light  in  tlxr  (^i[K;n  air  (|<artt<-i]lar1y  in  witil^r  wbt-n  (here  is 
«now  on  iKf  gronml)  and  then  r»?lnrn  lo  thoir  room  tbi'V  sw  idl  obji-t-t»  uf  a  vivid, 
(iiiridwb-rod  color.  Thi«  phenomenon  liisl»  tor  a  period  varying  froni  a  few  mi«- 
iile»  to  aevfral  entire  day«,  and  is  npl  to  rrcnr  qiiilo  fn'i|UH?nlly.  c!t|iecially  iijion 
irelling  up  in  the  moniitig.  Tbt'  caiiM>  of  thi«  phenomenon  probacy  in  that  the 
vjsiinl  purple  in  tiit-  n.-)ir>a  is  Ijb'iiehnI  nut  liy  th«  bright  light,  a  thing  which  with 
the  large  pupil  produced  by  the  iridectomy  and  with  the  lens  abst-nt  ran  n-ndilyoct^ui'. 
Wlwu  then.  uiKJH  tbe  pationt's  going  into  a  dark  room,  llic  rcfrencrntion  of  tlic 
pui^de  pigment  Itegiiis  to  takit  iilarf.  thiü  pigment  gfta  to  be  perceptible.  In  rare 
COflVS  erylhrop^ia  ic  proiliieed  wi  nn  cfTerluf  daxiding  in  I'veo  ihiil  i«!!!]  ivniain  uK-iis 
(e.g.,  after iridectomy).ond  it  may  be  »t  up  in  any  healthy  eye  if.  after  atropiniro- 
tion,  Che  [otter  is  expobed  for  »oaie  time  tu  the  doxzting  light  from  the  anew. 


CUAPTEll  III. 


OPERATIONS  VPOy  THE  ADSEXA  BVLBI. 


I.  Sqi-ikt  Operations. 
(rt)  liehxation  of  an  Ocuhr  MuscU  { Ttntilomy). 

163.  Tkxutomv  ia  performed  upon  ilie  internal  or  pxtenml  rectoj" 
very  mrcly,  iudeod,  ii|ion  the  other  oriilur  nujscU's. 

Tenotomy  of  tho  iatemal  ructiis  by  Artt's  method  is  performed  t> 
follows :  The  conjunctiva  on  the  inner  side  of  the  cornea  U  lifted  ap 
with  a  fixution-forfiopa  so  as  to  form  a  horizontal  fold  in  vhidi  a  vcrii- 
calcnt,  situated  about  four  millimetres  from  the  margin  of  the  cornea, 
is  made  with  a  single  äni[]  of  the  eciaeors.  The  iuclsiim  is  then  enlargfd 
upward  and  downward, and  tho  conjunctiva  to  the  nasal  tudc  of  it  i« 
undermined,  ätarting  from  the  wound,  the  fixation  fort'cjia  is  paawd 
inward  till  it  reaches  tho  tendon,  which  is  grasped,  drawn  eomvshat 
away  from  the  eyeball,  and  divided  etosa  to  ita  insertion  iu  the  sclera. 
For  tins  purpose  a  «mall  pair  of  curved  scissors  is  umhI,  the  blades  of 
wliioh  should  have  blunt  pi>iT)t.s,  ko  a»  not  to  stick  into  the  arlrra 
After  dividing  the  tendon  the  next  thing  to  do  iH  to  see  whether  then 
are  not  some  Btrandtj  of  tendon  still  remaining  at  ita  upper  or  lower 
border.  A  squint  hook  is  acooidingly  passed  in  beneath  the  t«'odoii 
and  is  carried  tipwiini  auii  downward  sH»  «s  lo  explore  all  part*,  the 
intention  being  to  catch  up  npon  the  hook  any  äbcrs  that  may  chann 
to  be  intaot  and  then  to  divide  them. 

Aft<>r  the  division  of  the  t*'ndon  has  been  completed,  a  toet  must  fat 
ma<le  of  rffed  of  the  operation,  wjnch  slioidd  be  noither  excessive  nor 
insiiftioient.  We  first  (I)  make  tho  eye  that  lias  been  operated  npoD 
turn  toward  the  sido  of  the  divided  muscle.  If  the  tendon  hiia  bi*n 
cut  through  completely,  there  mnat  bo  a  nonKiderablc  diminution  of  the 
motility  inward.  If  the  eye  can  bo  turned  inward  aü  well  as  it  eoolil 
before  the  o|wration,  this  proves  that  some  sttTinds  of  the  tendon  havr 
remained  undivided.  As  in  this  case  the  result  of  the  operation  would 
bo  nil,  these  fibers  mVMii  be  sought  out  with  the  hook  and  divided,  (i) 
We  nuike  the  patient  fix  hia  gaze  uiion  the  finger  held  in  front  of  him, 
and  then  keep  bringing  the  latter  nearer  and  nearer  to  bis  eye&  Aftfra 
properly  performed  tenotomy  of  the  internus,  a  conrergonre  to  nt  Icwt 
twelve  centimetres  should  be  still  possible.  If  the  eye  that  has  been 
773 
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operated  upou  halts  in  its  movement  of  convergence  before  it  reaches 
tlii8  point,  this  argues  an  exuesfiivc  effect  of  the  operation.  The  work- 
ing capacity  of  tho  internus  is  then  so  greiuly  wcukened  that  wc  sbouhl 
have  CO  fear  the  subsequent  devehjpment  of  a  divergent  Strabismus.  In 
this  cuse  the  etiect  of  the  operation  would  have  to  be  restricted  once 
more.  The  eitent  to  which  the  Btrubismic  dellcctiou  is  corrected  by 
the  operation  is  to  be  regarded  as  of  only  Rocoiulary  importance.  In 
fact,  when  the  drtlfctioii  is  great,  the  correction  can  not  possibly  bo 
DGCured  by  a  single  lenoUiniy.* 

When,  by  testing  in  the  manner  given,  the  effect  of  the  Operation  is 
discovered  to  be  satisfactory,  the  operation  is  üuished  by  uniting  the 
conjnnctival  wound  with  a  suture. 

The  operation  can  be  rendered  nearly  painter  by  means  of  cocaine ; 
but  for  this  purpose  it  is  requiaito  that  cocaine  sbonld  be  instilled  not 
only  before  but  also  repeatedly  during  the  operation.  Some  cocaine 
solution  may  also  be  injected  beneath  tho  conjunctiva  at  the  spot  where 
th^  tendon  is  divided. 

Tenotomy  of  the  external  rectus  ia  performed  in  an  analogous  fash- 
ion* We  must  simply  keep  in  niiiid  tlir  fact  lliat  the  itii^ertion  of  the 
external  rootus  lies  farther  from  tho  cornea  tlmn  docs  ihat  of  the  in- 
ternus. 

Tenotomy  acf$  bj  displacing  the  insertion  of  the  divided  muscle  to 
a  spot  «ituatcd  further  back.  The  divided  tendon  glides  back  upon  the 
sclera  and  forms  &  new  attachment  to  the  latter.  Owing  to  the  fact 
that  the  insertion  of  the  mnsclc  now  lies  farther  back,  the  effect  of  iho 
latter  upon  the  erebatt  is  permanently  impaired. 

The  immediate  result  of  the  operation  is  greater  than  it  is  fonnd 
to  be  afterward.  Tho  more  solid  tlio  union  which  tho  divided  ten- 
don forms  again  with  the  sclera,  the  stronger  is  the  action  which  it  can 
exert,  and  thus  the  effect  of  the  ojwration  diminishes  in  the  succeeding 
four  or  six  weeks. 


(i)  Atlvancemetii  of  an  Ocular  Muticlt. 

Advancement  consists  in  a  displacement  of  tho  insertion  forward, 
and  consequently  is  an  operation  that  is  the  opposite  of  tenotomy.    It 

*  (A  third  mid  iihtp  Oohoilo  vuf  of  t«»ting  the  cffert  of  the  operation  is  by  ihe 
pri«niatic  teats,  whiih  am  f  rcminntly  omplojreil.  p^pwially  in  Ihi-^fnultittlt-d  or  "  par- 
linl"  tcnotumif-i  iloni'  for  tlip  «irrnrtion  of  hotttpkiihoria.  In  tlic  latter  clan  of 
r-n»«»  ih«  •ruotint,  of  iu^ufTicicnc)'  ]•>  Accurately  measure«!  by  lb«?  prismatic  t«9t« 
bafore  Ih«  iipemlinn,  a  certain  tunuunt  of  correction  i»  made  liy  lenolouiy  (ur 
ftilraniffnent).  t^I^l<■sT  n>peat«<i,niiiä  ih»  o[temHon  fr>ntinucil  awowling  In  the  Imli- 
cations  furnished  by  this  Mcond  test.  It  not  inffr^iionlly  happens  Ihat  thr«e  or  fonr 
such  sucoi-ssivv  Irslr  arc  mnitu  during;  the  )>err<.>rttiMnv«  itf  the  »{irratioii.  the  oilcct 
of  which  can  thus  Iw  ^'»iiii^  with  niirh  ni^vty  that  in  liy|H>r]th(>ria,  for  example,  a 
deflection  of  unljr  a  fraction  o(  1*  is  corrected  with  almost  aüoluto  act-umcy.— D.] 
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is  performed  upon  the  antagonists  of  tlie  shnrtenod  muscle,  anil  gpncf^ 
ally  in  conjunction  with  tenotomy  of  tho  luitcr.  Suppose,  for  example, 
that  the  case  i«  one  oF  sLrubifimii&  divorgena.  Iti  this  cuäe  the  intrrtiu 
would  be  liilviiiictid  iti  the  following  way :  A  tenotomy  of  the  vxleratn 
is  first  performed  in  the  regular  way ;  then  the  coujuuctira  over  the 
tondon  of  the  internus  is  divided  just  as  for  tenotomy  of  this  muacl«. 
The  exposed  tendun  is  caught  np  ujwii  u  Mguini  huuk  that  is  poslied 
beneath  it,  and  then  two  threwls  are  pu8se<I  through  the  t«ndon  u  ftf 
a.s  passible  bolitnd  the  line  of  insertion.  Thee«  are  passed  through 
from  behiud  forward,  one  near  the  upper,  the  other  near  tbo  lower 
border  of  tho  tendon,  Tenon's  capsule  and  the  conjunctiva  being  in- 
clufled  fit  the  aome  timo.  The  tendon,  which  now  being  held  fast  by 
the  threads,  can  not  slip  biick  into  the  orbit,  is  next  divided  close  to 
the  sclera.  Tho  up^tcr  of  the  two  threads  is  now  carried  fornartl  from 
the  conjunotiviil  wound  along  beneath  tlte  conjunctira  and  through 
tlie  episcleral  tissue  as  far  as  tho  upper  margin  of  the  cornea^  where  il 
is  brought  out  again.  In  like  manner  the  lower  thread  is  carried  be- 
neath the  conjunctiva  to  the  lower  margin  of  (he  cornea  :  then  the 
upper  and  lower  threads  are  tied  sepaiately.  The  tighter  the  threads 
are  drawn,  the  further  h  tho  tuiuloii  carried  forward.  In  this  way  the 
eSect  of  the  oiieration  ™n  be  rrgiilaiinl. 

ßy  advancement  the  iuaortion  of  the  muscle  is  brought  nearor  the 
cornea,  and  thus  there  is  given  to  it  more  power  over  tho  eye.  Tlw 
father  forward  the  extremity  of  the  tendon  is  attached,  the  ;;realer  i« 
the  effect  of  the  operation.  Later  on,  however,  the  I'fTuct  diniinisbc«. 
for  which  roaaon  tho  operation  is  regulated  iu  such  a  way  Umt  »t  first 
an  over-correction  is  obtained. 

164.  Indtoations  for  the  Squint  Operations.— I.  Concomitnut  »Inthi*- 
mn»  is  the  most  important  and  ma;^l  frt'<jiient  indirulion  for  perfonn- 
ing  the  squint  operations.  la  convergent  strabismus  the  operation  is 
indicated  in  all  cases  which  oan  not  be  cured  by  non-surgical  meAiis^ 
A  simple  tt-unltimy  corrects  a  squint  of  about  three  or  four  millimetres. 
If  the  sti-abiamic  deflection  is  considerably  greater  tlian  this  amount,  a 
second  tenotomy  must  be  performed  in  addition  upon  the  other  evf- 
This  should  be  doue  not  sooner  than  fourteen  day«,  and  later  if  posri- 
ble,  after  the  first  tenotomy,  in  or«ler  that  we  may  judge  of  the  Snid 
result  of  tho  first  operation  and  gauge  the  seeond  accordingly.  The 
effect  of  the  squint  operation  depends  mainly  upon  the  state  of  the 
antngouist  of  tho  coutnicted  riUJ'cle,  whose  task  it  is  to  bring  the  rte 
back  into  its  proper  position  after  the  tenotomy.  When,  after  % 
squint  has  lasted  a  long  time,  the  antagonist  has  lost  a  great  part  of 
its  strength,  tlie  effect  of  a  simple  tenotomy  is  very  slight.  For  grreh 
cases  advancement  of  the  nntagonisis  Is  indicated  to  inenmae  this 
strength. 

In  convergent  strabismus  it  sometimes  happens  that  divergence  of 
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tbe  eves  acts  in  qiiito  a  long  time  aft«r  a  successful  oi>eration.  To 
averc  this  danger,  Clio  strabismic  deflection  should  never  he  coniplet^Rly 
corrected,  but  the  tenotomy  should  rather  bo  so  gauged  tlmt  a  alight 
degree  of  inward  squint,  such  as  shall  not  be  perceptible  to  the  laity, 
rviuains.  Afler  the  o]ienitJori  timt  convex  glass  is  prescribed  which  is 
demanded  by  the  bypormetropia  that  ia  uaually  present.  If  Ibe  eye 
which  has  foi'merly  squinted  is  not  too  amblyopic,  we  also  institute 
exorcises  in  the  prnoUce  of  biuoculiir  vision  (by  means  of  the  stereo- 
scope), partly  to  prevent  the  return  of  the  squint,  partly  to  remove  the 
slight  degree  of  convergence  whinh  has  been  left. 

In  ilivtrycnt  Ftrahisntug  the  elTi-ct  of  tenotomy  is  much  slighter. 
Tite  correcliou  hero  amount^s  to  not  more  tbnn  two  milhmetFeg  on  an 
average,  and,  moreover,  is  afterward  cousiderably  reduced.  Hence,  in 
order  to  obtain  the  det^irt-il  result,  the  attempt  must  be  made  to  pro- 
duce a  coiisidenible  over-co miction  of  the  squint.  A  »ingle  tenotomy 
is  hardly  ever  sufficient  for  this  pnriH>&e;  we  must  at  least  perform  a 
teuotomy  in  both  eyes,  and  generally  an  ndvanccnient  in  addition. 

That  form  of  strabismus  divergens  which  develops  from  strabismus 
oonvergens,  after  too  extensive  a  tenotomy,  is  associated  with  consider- 
able enfccblement  of  the  divided  internus,  and  hence  always  requires 
the  advancement  of  ttie  hitter. 

2.  Latv/it  divprtjtnrt  [exophorüi].  In  exophoria  tenotcmy  isdone:  (a) 
When  it  cauws  tlio  »ympioms  of  a  nuiÄCulur  asthcinipia.  (Ä)  When  it 
threatens  to  puss  into  slnibJsmns.  The  perf<>rmunce  of  tenotomy,  how- 
ever, should  not  be  resolved  njioii  until  all  nun-operative  measures  have 
proved  to  be  fruitless.  Fiirtliermore,  the  latent  divergence  must  be 
so  considi-rable  that  it  will  not  by  any  chance  be  transformed  into  its 
opposite  by  tenotomy  ;  wc  should  then  have  to  deplore  the  dovclupmont 
of  a  convergent  strabismus  with  a  distressing  diplopia  as  a  insult  of 
the  operation.  On  the  whole,  the  performance  of  tenotomy  for  latent 
divergence  is  comparatively  rare  at  the  prenent  lime* 

3.  Parah/tie  stmhismun.  In  this  the  squint  operation  is  indicated 
only  when  we  are  dealing  with  an  old  paralysis,  the  R]ioiitnneaiiB  cure 
of  which  is  no  longer  to  be  counted  uiKin.    The  operation  is  most 

•  fin  tfaiit  tHJuniry.  hi>wrvi>r.  iMmlomy  «m!  adrnncvPK'nt  urc  prclty  fivqitenlly 
performed  for  the  uAM  of  heUTui^boria.  .Morttivcr,  (tu.-  o|>i<nili()tiH  nn  dour  not 
only  fpf  l/il*nt  dirercence  {oxnphoriiij.  f>'it  »1»"  tor  luK-nt  coiivfrgcrkc«  (eMi|>h<iriii) ; 
aim]  tcniitiMiiy  or  inlvnmTmrnl  I'f  tliP  infrriwr  vr  iu\MtriiT  rw?tu»  for  verlifrul  insufR- 
fienry  (hyi^rphori«)  is  nl«o  )|uite  comtnon.  Indrcd,  ns  fur  as  Hir  n-licf  of  muscu- 
Inr  atlhonopia  ia  oonc«rncil,  tlio  rcMtltt  of  th«  cp'^rKtlou  in  TtmicAt  in»iifl1ci<'n<'y 
•re  botl)  iiiora  Mtisfnftory  in  tboir  iinnxHljnle  «fleets,  ami  also  more  permaocilt 
Ihiiii  is  the  case  with  tenoloray  of  the  Intcrnl  n-cti-  As  hyperphoria  is  &  pretty 
frmgiieiil  luiJ  it  very  t hiul>)ew>ino  condition,  it  WH>m«  lilc^Ir  that  some  of  th«  prvvU ' 
«M  riiiliiru.H  iit  till-  Lrrstiiient  of  iiiuM-uUr  »"theiiopia  Ijy  npemtinn  havp  hetn  dee 
tji  the  fnilurr  to  Bppreetnle  the  presence  of  this  imimrtnnt  fMClor.  the  operator  con- 
Aning  him»eU  »impty  to  a  convclion  of  the  laicrnl  deviation.— I).] 
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successful  when  the  muscle,  although  eiifcelileil.  is  still  capabt«  of  jm- 
forming  it«  functions,  ami  the  stntbismic  deäuctiüD  is  cttuaed  nuunlj 
b}'  tliu  (.-ontniclort;  uf  tlie  untuj^onist.  It  is  only  in  the  slightest  caaei 
that  we  can  nttaiu  our  objix-t  by  making  a  tenotomy  of  the  contracted 
muscle;  m  a  rule,  vrv  niti»t  combine  tliia  vith  aÜTuncenient  uf  ihe 
punilyzc'd  niiiücle.  If  tho  |)»mlysis  iit  intrompleU',  so  that  tliv  ]taraly2cd 
muscle  is  no  loug^-r  ubio  to  exert  any  action  whatever  upon  tbo  eyeball, 
it  is  only  from  a  very  extensive  advancement  that  we  cnn  expect  to  get 
any  cllect,  and  even  then  the  n>£ult  uf  tlie  ojivrutioii  is  nut  nlwvyi 
certain.  In  many  coses  we  o]>crute  not  upon  cIk-  piimlyzt-d  but  uimq 
ilie  sound  eye.  Stippoeo>  for  example,  that  the  inferior  rectus  of  the 
riglit  eye  hae  been  left  perinaiioiitly  enfeebled  by  a  jiamlysis,  so  that 
tronblesome  double  images  are  funned  u[)on  looking  downward.  Id 
this  cflso  wo  may,  by  tenotomy  of  the  inferior  rectus  ol  the  left  eye^ 
also  limit  it:}  caiHi(.'ity  fur  tii»king  oxcursions  downward,  and  thni 
remora  the  troubk-^me  symptom — namely,  the  diplopia.  lu  paralysis 
of  the  superior  oblique,  we  tenotoniize  the  inferior  rectus  of  the  oiUff 
eye,  beciuise,  aa  a  result  of  the  division  of  thi^  muscle,  the  satiit>  liniita» 
tion  of  mobility  is  produced  in  the  eye  operated  upon  that  exists  in 
the  other  eye  as  the  result  of  the  pamlysis.* 

Tftofamff  (if  nn  oculnr  mii>«ctc  v»a  (Intt  tri»l  by  Stromojcr  apon  tliv  vadafvr 
and  BOiiie  ypiin  later  llWJIJ)  waa  ftls"  perfurni«!  liy  Diffli^nlwuih  uiKtn  Iht-  lirinj 
Kiiltji-ct.  [linfTcnbripb  did  not  divide  tbc  tendon,  but  (Ik*  M\y  of  tb«  mi 
iJcmiH'.  it  not  in[r«4|ueuily  hH(jpt'Qed  ttiat  tlH>  posterior  half  of  the  riiibtIo 
trucli;d  so  far  ihnt  it  <'oii]il  never  u^aiii  bfi'oinv  ultacbnl  to  thn  ovvV«!!.  Tb« 
divideil  miisclu  was  ihen  ooraidfttely  paralyzed,  and  wlwn  the  i>|ifniti(<n  hul 
be(.-n  iwrruniiL'd  upon  a  coiivorj^-nt  strabismuH,  the  latter  wn«  lninHr<iniu><l  inixa 
umrktxi  divei-gcnt  9i]vimt.    Owin^'  tu  sucli  bod  ntsalt«,  the  oponlion  frwluallf 


•  [Sii|ipiis.-,  for  exattipl.*,  tbnt  tlm  right  superior  obltqiie  is  p«nUy*wl.  Tlib 
mnsclo  niinniilly  moves  ilie  right  eye  down.  iili.itn;l(«  it  (i-nrncu  it  to  llic  riutit).  wnt 
ruutes  iU  vertical  meridian  inwBnl  (to  thß  ti-Tt) ;  and  if  it  i<i  panilvr.t:-i).  tUv  ttin«*- 
iiirni»  of  l\w  dglit  eyi!  are  «wtriirtcd  in  nil  these  «niM.  Diplopia  Uipreton*  n-^ult*. 
which  we  can  prevent  it  we  cäh  r\^s1ria  Iho  iiiovciiiont  of  the  left  eye  in  th*  vtxnt 
sense  and  to  tlif  same  oxtcnt.  This  wp  cmi  do  by  tenotomy  of  the  left  liif.rtt» 
pectus,  wliif-h  timres  thi-  left  vye  down,  addiirts  it  (ih'-vm  it  lo  the  Ieflj.ai«t  rtitnin 
its  verLicnl  mi-ridiim  outward  Uo  llw  leftt.  Mntvovcr.  as  this  pamllelism  df  ai-tioB 
of  the  supfri'jr  DbUi|uc  of  dhc  i-Tt>  Biit)  rh*^  iiifcrinr  ncUts  of  the  olhiT  hobl«  emj 
for  all  din.>etjf>iis  of  the  gnze,  the  operation  affords  complrto  oompensation  for  Ibo 
parelyxift. 

A  paralysis  of  the  right  Inferior  nbltciue  would  »imilarly  be  ooniponrot^d  fftf  by 
a  tenotomy  of  the  loft  Piiperior  rectus.  In  («arppi»  of  the  superior  and  infrrir*  iwti 
the  raviTHC  operation  (ti-niriumy  of  the  obliques)  is  ii]np])H4'nliIc,  and  vo  hnvt>  tu  rIt 
npi^n  advaneein«nl.  of  ih«  paretlP  muscle  (tuelf.  In  pare«!»  of  the  rigbt  MlemtA 
Advancement  of  tbifl  nioscle,  corabinMl  with  tvnotoiuy  of  the  luft  iotümii»,  h  indl- 
calwl,  and  «ill  usually  bare  to  bn  sapplfmcnted  by  trnolniny  <if  lhe  ri^lit  intiTQttl 
»1*0.  Sr>  in  pitTVM^  (if  An  inlernu«.  its  odrancctacnt  ooutbined  wilb  tenot»ccy  of 
both  (ixt«riii  J»  usually  refjuirotb — D.J 
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foil  into  «ich  diürppulA  that  sur^-oni  were  on  ihc  point  of  givinj,'  it  up  iif^nin. 
Thpü  Üöhra  proposed  «  nt'w  aliI  iiiiproveü  luvthuU,  luuiiely — th(>  diviMon  of  Lho 
tendon  a>  w«  practice  it  now.  Von  ünM-fi>  »ddfd  to  this  th«  meliiod  of  repuUiing 
the  operBticm  with  precinion,  showing  how  it«  n$a\l  cotild  be  iubivBM.-<l  or  dimin- 
libtd.  VunGracfe  perforiii(>d  llii«  (>[H.-raci(tn.And  m««!  utLcr  ufwralor»  Mtill  pcrfiimi 
it.  »nmewlut  differviitir  frum  tb«  wiiy  described  nbovc.  Ho  (lid  not  |;rasp  lliu 
tendon  with  ihe  forceps,  but  with  a  ho()k,  iiprm  which  he  nnwi«  his  lmiI  dividing 
the  tcodoii.  and  then  used  »  second  sjusller  hook  for  the  purpow  of  ciploring 
•flur  undivided  »trnnds  of  tendon. 

Aäraneemtnt  was  flr?t  pprfonncd  by  Guerin  and  !Wx>n  aflur  bjr  Von  (iracfc. 
The  latter  pM|MiMd  ihv  jiruLinhiro  kuown  n»  the  thread  oprmtion.  This  ia  di»- 
ijtijctiished  (rum  the  method  aktove  de<)ci<il>pd  only  itt  tirv  folluwin){  [mrlieulur; 
The  contracted  miiBcle  is  not  divided  directly  at  its  inwrlion,  but  wmowhat 
behind  it.  w»  thut  a  shwrt  iwrlion  of  the  tendon  mmain»  uiton  the  sclvra. 
ThmuKh  this  portion  a  thrend  is  poased  hy  means  of  width  the  eyeljidl  can  Iw 
drawn  ai  far  us  desired  lowurd  the  opposite  siil«.  Afler  the  operation  h««  b«n 
finished,  the  ends  of  the  Ihrewl  are  fastened  in  the  vicinity  of  the  eye  by  Ulsans 
of  adhc-iire  |J)M.tt-r,  m  as  to  keep  the  eyeball  in  the  position  drained.  In  this  way 
lK>tb  tlic  effoct  of  the  operation  ii>  increased  and  tb«  li^uMua  upon  the  miuclo  that 
had  been  a«Ivam-cd  is  Icwened. 

lustMid  of  ftdvuncenicnt,  shortciijn;  of  a  mu!<ele  Ia  performed  by  snnie  by 
cxcMng  a  pkoo  of  the  tendon  and  unitinK  (he  cut  emls  with  a  suture  {(tnwiomy). 

How  do«  InwtoMtf  of  a  mutdt  wtaktn  the  latter  t  Let  us  aaaume  that  a 
lenotDiny  hau  been  portormeO  upon  th«  right  internus  for  right  converKi-nt 
«trabbtnus.  The  right  external  reetus,  which  was  »trelchcd  and  elongateil  a  a 
rwult  of  lho  eonvergt-nt  cqiiint.  now  tends  to  return  to  it»  normal  lenj^th.  Item-e. 
after  the  diviHJon  of  tho  tendon  of  Ihi-  inlcrnu».  the  exti-mus  draws  Ihe  eye  ont- 
waril.  and  thus  diniini^lirs  ihi.'  stntbisrn'c  deviation.  In  proportiou  09  the  eye  thua 
rolls  outward,  the  tendon  of  the  internus  glides  backward  over  tb«  «elera.  Thia 
reiraotion  i»  in«Tt>*sed  by  tlie  elastitT  (.'Diiiraciion  whirh  every  divided  innM-to  f^ow«: 
bence,  the  tendon  of  the  inleniua  lies  fartlierbnck  tipon  the  »clora.  and  betniinea 
attacb«d  there  anew.  The  insertion  of  the  musel«  !&  thus  appr»siuiiit4^<d  to  it« 
|M)int  of  urigiu  «t  the  opti«  fnranien,  and  Ihe  niUi^ele  is  »liorlrned.  Before  being 
divjde<l,  th«  miiKl«  in  its  rehixed  slnte  hml  n  certain  lenetb.  from  which  by  its 
conlrartile  fonw  it  waa  able  to  shorten  down  to  a  «»rluin  minimum.  After  the 
divJ5lf>n  this  minimum  remains  the  ^nnie.  hui  iXw  Iciictb  of  the  rmim'Ii;  in  lho  »late 
of  relaxation  U  lesä;  hence.  thedifTerence  between  the  »late  of  rest  and  of  maxi- 
mum contraction  ia  diminished.  But  this  diilereiico  eorrcsponde  to  the  power 
of  aildm-rtioii  of  the  eye,  which,  weimlinyly,  ia  permanpntly  rMlneeil  after  The 
tenotomy.  We  can  readily  convince  oorwlv««  that  after  an  operation,  the  eye  can 
not  be  bronght  inward  as  far  as  it  could  before;  indee>i.  it  is  from  this  fact  thai 
we  determine  whether  the  operation  has  lieen  sucreMful. 

It  is  hence  clear  that  the  correction  of  th«  faulty  position  due  to  the  «quint  is 
purehoMHl  at  the  expense  of  the  adduction.  In  fad.  (he  loM  in  the  motility  inward 
ifl  always  fcreatcr  than  thp  ^In  in  Ihe  posiiinn  of  the  eye.  The  foniicr  Ior»,  h<>w> 
ever,  is  ordinarily  of  no  importance,  rinee  in  (vmvergent  strabiiimus  the  a<1duelivo 
power  is  nbnarmiilly  great.  Hence. even  if  it  is  reduceil  by  the  operation  ton  puint 
somewhat  below  it^  rncnn  value,  tlii»  redneiion  would  aliJI  fail  to  become  iiutii-eahl« 
ext.'opt  when  the  eyes  wore  in  lho  extrtmc  lateral  position.  But  the  case  1»  difffrent 
when  the  attempt  h  iiiaale  to  correct  a  enarknl  strabt«uiie  deflection  by  a  very  tlior- 
oURliffoinj;  tenotomy  of  Ihe  Internus,  with  which  there  would  neccswirily  beast-ociated 
a  considerable  diinlaution  of  iho  power  of  adijuctton,  Wo  wouid  then,  it  is  true, 
bove  the  ejcs  In  a  oomct  poaition  while  tb«  ^ftze  u  lUroctcd  etraight  Ivmard  i  hut 
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as  soon  itN  thn  pnlii^nt  «i<ihns  to  lomk  tnward  the  side  iipnn  whirh  the  tPTWitomyi 
been  porformoJ  (o.  g.,  in  the  case  itt  riglit  convorjccnt  strftbistnuft,  to  tli«  lfh),\ 
fl]re  tliat  liiu  bceu  operaUxl  upon  wouM  not  be  able  to  follow  tbc  muretncnt  |jrup«rtf. 
When  the  efea  are  aul  in  this  diroctinn,  dirergeiit  strabismus  would  appt^u*  just  m 
in  the  chm  of  a  parnljrsis  nf  t)i«  internus.  Hence,  wc  ought  not  to  Irj  to  ctiropt^ 
natu  fur  n  marked  5trabi»inic  dcflecttoD  b;  a  unilateral  u|>«rHlion,  but  inuit  d»- 
tribntr.  thi;  op«rivliun  bctwciMi  tlic  two  cjrcs.  A  LcnotAmy  is  Brst  made  upon  iht 
squinting  gj^,  nnd  some  wvrkii  later  upon  the  sound  eye.  Thus  by  »AMng  t^ 
eiftMits  of  thi!  two  opernliuus  we  otfluin  tb«;  desired  effiKt,  while  at  the  aanw  tiam 
WB  get  only  an  inconsiilemblv  reduction  of  Iht?  adduding  power  in  each  eyn.  Tb* 
performance  of  a  tonotomy  upon  tbc  sound  rjre  ]s  the  more  ja«tifl«tl  in  thai  tbts 
eyo  a]»o  Bhowrs  o  pathological  iiicreuso  of  udductiog  power,  bucauac  paliaata  wiXh 
inwanl  .iriiiint  always  innervate  both  internt  too  strongly  (sea  paj^  087). 

We  con  form  beforehand  an  approximal«  caiimatt  of  /A«  effrei  t<l  a  rimpl« 
tonotumy.  This  effL-ot  doiwudu  ossontiully  ujxm  thu.  «ondiliou  of  the  anla|<t>aut 
of  llie  crintrof'tcd  muiH-lp.  Th«  more  (mwi^rfnl  this  is  the  greater  will  \w  itj  aibtltty 
to  bring  the  eye  into  the  correct  positii^n  after  the  dirision  of  ilie  contracted  mwclr. 
But  fur  the  forcu  of  thu  iriu»uifs  wu  hiivo  a  suro  gaugu  in  thv  nuiuuiiL  of  tiio  lateral 
«xrarsion  [abdurlion  nnd  aiMuctirtn)  whiiib  we  ritn  ilelcrininc  [are  page  1UC>.  Tbit 
meofiurcnicnt,  therefore. «hould  be  perfonned  before  every  squint  operation;  tbtn, 
whon  lliu  cUtfinsl  cfTcct  bus  l»un  secured  by  the  opcralimt.  thi«  cIT^cl  ran  be  still 
turtbor  iiK'roaw>'t  or  \w  diminished  by  appropriate  rovan»  (rc^latioD  of  ibo  tfffCtk 

The  mgtbods  of  incrtaain^  Ike  tßtet  of  U10  opomtion  nre : 

1.  Reiaxation  of  the  lalenU  invagination  at  tlio  Lendnn.  By  this  latter  Irm 
is  niMut  thn  oonnecUoii  which,  at  tho  «pot  where  th«taodoa  posKCslhrougb  Tenoo'a 
ca|iBu]i>,c]ii!(t»  between  tbette  two  strurtiiref.  Tbts  cunaiH-lion  still  t>i>nii>t)t  aftrr 
tfni)l<rray,  ainco  tlio  Icmloii  is  dividBil  inside  of  Tonmi's  capsttle.  In  this  way  b 
«xplatnod  th»  fact  that  ch«  muM-le,  although  «e[karatvd  from  tbct-yeboll.  lui»  nut  jiS 
liis(  all  action  upon  Ihu  Inltcr.  since  it  still  mores  Tenon's  capsule,  anJ  thiw  iadi* 
rectly  thi}  eye  as  well.  By  the  ItitorHl  inrngitintfon,  too.  the  t«ndoo  is  kopt  after  lis 
division  in  the  vicioily  of  tiu'  jclwra.  su  Ihut  it  can  liKronie  nrattorchcd  to  it.  TW 
m<)r(<  thi»  euiini^irtiun  is  intvrfcn-d  with,  tbc  more  will  the  tendon  retnirt  and  llw 
fai-thfr  inuc\c.  will  he  tli«  point  at  which  it  Ix-mmes  reattached  to  llic  cyebalL  Ac- 
cordin;;Ly,  n-e  can  lieiglitvn  Iht!  effect  uf  lhi>  opcmtiun  by  dividing  the  miinectitt 
liasuc  uii  iMitb  sides  of  Ihu  tendon  and  setting  the  t^ndnn  It^lf  frve.  We  fbooVl 
not,  bnwerpr,  procROd  s.>  fur  a.«  to  iw[«irat«  the  tendon  completely  fn-tu  Tenon'» 
capsule,  »iiice  In  that  cose  it  would  ri'tract  alluirt-thcr  intx>  the  orbit  and  would  txA 
ni;ain  form  an  Hdlicsiiin  with  thp  cypball.  We  ahonlil  thon,  as  In  the  caac  of  Pief- 
fcnhach's  opiTalinn,  liavi'  in  deplnrc  an  oxceMive  resuU. 

'2.  lam-rtion  nf  a  Au/Hrc  whic-h  rc-cnforcca  the  action  of  the  antagnnwt  (Voa 
(irnefe,  Knapp).  In  tenotomy  of  the  inlemua  tho  suture  is  applied  to  the  oiilf« 
»idp  of  Ihe  pviihall.  The  thread  i«  intrmluccrl  clooe  to  Iho  exierual  morein  of  (hi 
rornoA  and  parnllcl  irilli  it.  Uiic  end  of  lhE>  thrt'ml  is  uferwartl  pased  fmtn  within 
oiilwanl  through  the  t-xtomal  cvimniiMuiw  of  the  lid»,  and  is  then  it«d  to  the  Mthet 
end.  The  tighter  the  thread  i.t  drawn  while  Ifcing  tied  the  oinrv  «ill  the  eye  br 
rolled  outward.  In  Ifnntoniy  oT  III«  cxtmiub  the  suture  mu«t  be  in*erte<l  na  the 
inner  su1l<  of  the  oyebnll  and  the  thn^nd  then  carried  nut  of  the  pal[Mlinil  Oaauir, 
and  fttliiHied  by  adhesive  plaster  to  the  bridge  of  the  noun.* 


*  [Tbc  effect  of  a  tenotomy  may  also  be  increased,  if  during  the  first  few  ilan 
after  tin*  npcraliim  the  eye  ia  PscnH*^d  with  prisms  to  prnduce  divcrgonc*  or  ooo- 
Tcrs«nc6  as  the  caw  may  1».  The  ndlicsioiis  t«ing  still  loose  at  this  tim««.  th» 
tendon  yields  readily  and  nnttocbi»  a  IfUlc  farlhor  bock  when  tfaua  Blrt;t4:bvtl  b]r 
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Tli*  ificrTOBinß  of  Ibc  elTcct  <if  o  tenotomy  by  the  melbixls  giten  is  alw«»*  por- 
vliucd  at  lliv  cost  uf  a  »tlU  Uiure  [rrunuuiKied  diuiiiiutiun  »t  mutilil]'  in  ttiG  («nse 
nf  Ibc  tCDOtoiniitccI  tutisole.  Ilcncp,  whuro  simple  tenotomy  (on  one  or  )>oth«m) 
prort«  JDMifficiviit,  H  it)  tDor«  |>rof«r,  nltliotif;li  more  troublesouie,  to  btriglitm  il« 
cITcRt  by  combintnff  it  with  ml raiicvtueiit  of  the  atilnguiiist.  Thus  tbü  biltor  is 
strr^nfilhetKHl  withool  the  letiolomiicd  muscle  aulTering  too  much  imp&iriaeot  of 
lt«»lri-ngth. 

To  diminish  the  ^tet  of  the  opemtion  tita  following  tncnus  are  at  oar  com- 
manii: 

1.  Wbpn  the  «utnro  (i*  appIiH  that  i«  drngritHl  to  oln««  the  «round  in  the  con- 
JDnc'ira,a  «iilu  and  ■1lk'{>  grasp  in  luki-ii  ii[X)n  Ibu  eonjiinctiru,  so  that  the  needle 
is  posMMl  ll)rD«>'b  Tt-noii's  (.-Mtnuk'  as  well.  Ttivip,  wtirn  ttie  knot  is  drawn  tight, 
the  t«Ddou  is  «.IrawQ  forwanl  a  little  along  wiili  Ibv  coiijuiictiva. 

2.  If  it  id  a|>()ur¥nt  Itint  the  ilivjtitti)  rnusulu  has  siifTcrt-il  ton  prent  irn|iainneiit 
nf  It«  action,  \\n  vml  luiisl.  lx'.>;r(i!«]<fil  uinl  lUtiR'btil  a^^iti  fiLrlhrr  torwanl  by  meani) 
of  threads.  This  uretit  occurs  wttcn  lb«  conuection  of  iIk>  muscle  with  Tenon's 
capntlo  has  bc«n  loocencd  lu  loo  grout  an  vxlent,  or  wtn-n  Ihe  u|iiTnUiin  hau  htvn 
done  for  a  titv  f)li|;bt  »irnliisnnc-  dt-vimiun.  It  is,  in  fm:l,  Wlivr  to  leave  very  »light 
cases  of  squint  un(>)M>nite>l  upon.  It  in  true  that  th«  atlrttipt  bos  been  aiade  to 
luodity  the  tenotomy,  so  that  its  ai-lion  shall  l«  very  slight,  the  aim  being  to  elTcrt 
thbi  by  lewving  soiho  fibers  of  the  tendon  undiviiU'd  (Von  Gracfc  and  Abr^ie*). 
Such  a  [lartial  tenotomy  hue.  howurer.  had  uo  pcniinnent  n.'«ull  wtialvwr.  We  can 
conTiuoe  ourv«lvea  o[  this  fact  in  ihn^e  cases  in  which  some  fibers  of  the  tcndcm 
«IP  UDinirntioijalty  JL-fl,  In  utifh  cases  ibe  rlTect  of  the  opuration  di)Wp)>enr;  com- 
pletely after  soiiio  length  of  time.  The  Hbcni  that  rvn)iiiii  in  plnce  prevent  the 
tendon  from  retracting,  so  that  il  becomes  reallneheil  to  the  sclera  at  lite  saine  s^>t 
a»  before. 

As  regnni»  the  ßnai  result,  caran  bchaTC  differently.  Tlio  moct  froqncnt  out- 
come is  that  the  effect  nf  ihc  njicration  incn-nsc«  somewhat  in  Ihe  (\m  few  days, 
tboil  difpinishing  again,  ami  ultlmati'ly  becoming  less  than  nt  first.  Sometim«« 
the  dimliiulioTi  proceeds  so  far  that  Ibe  ciTeet  of  the  u^wrution  almost  completely 
disappears  and  the  operation  bns  to  be  rppi-atH.  This  is  (larticularly  npi  lo  be  iho 
caw  in  divergent  strahismiifk.  In  convergi-nt  sirabismtis.  on  the  (-(intrary,  it  some- 
limes  happens  that  tho  t<fT<'<a  nlnwjy  biii  sira/iity  itmrcases  until  finally  divergent 
strabismus  BUjwrvone».  This  may  take  place  even  yours  afterward,  Unri-rlnnÄlcly. 
it  i»  imfw*<iljle.  cither  beforu  or  directly  after  the  <^iieration.  to  foresee  with  cer- 
tainty which  of  tliesc  occiinvDe»  is  going  to  ensue,  so  U»L  wo  cwn  uot  nt  once 
take  rocasurett  toCTjmbal  them. 

Among  the  implfwinni  result«  that  soinetimcs  «CKromiiany  tenotomy  isnnking 
in  cf  thr  enninelr,  vrVtvh  look«  a«  if  It  had  been  drawn  far  bat-k.  This  condition 
develops  only  after  lenolomy  of  Ihfr  intern»»,  and  it  due  to  the  fact  thai  rlie  mus- 
cle as  il  retracts  draws  the  conjunctiva  of  the  inner  half  of  the  eyeball  after  it. 
This  r-an  l»  prevonlvd  if  the  conjunctival  wound  is  closed  with  a  suturv  and  lliu 
oofijiinet iva  thus  ke[it  in  its  pnijicr  place. 

Impniriiieni  of  the  ciisiiiHip  resnil  may  also  bo  produced  by  ex^phlhalmvs. 
This  originates  from  the  fact  that  after  dlrislon  of  one  of  the  recti  the  eye  is  uut 


musotdar  exercise.  The  same  thing  is  effected  I«  a  tes«  degree  by  leaving  the  eye 
nnbandag«!d  after  a  tenotomy  and  directing  the  patient  to  u»  it  for  distant  vision. 
In  case  of  an  under-correotioo.  th«  dirwilive  morement«  of  the  «yo  stretch  the 
tendon,  while  the  tissues  are  iitll)  plastic,  and  thus  cau«'  the  eye  finally  to  settle  ia 
a  positiim  of  pnrullL-lisiii  with  its  fellow. — I).] 

•  [  .\  nd  in  this  country,  O.  T.  Sloviiis,  of  New  York.] 
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retracted  into  tilt)  urliit  wiih  as  mxkch  fore«  as  fonn^rlf.  For  Oie  ftarnfr  nam  ■ 
alight  de^ri>e  uf  esii|)hthalmu5  ie  obtierved  nut  iutn-quptilly  in  panüjiseb  of  th«  nrtt 
Thcfxoplulialmu«  ciin  not  Imj  rrmnvi-d,  lint  wlioii  it  hft»  a  <lisl1giiriin;  efftft  il  o*b 
be  cot)c««lt-rI.  for  in  enx^phllialniua  of  siicb  a  slight  degree  u  is  lierc  the  cam*  the 
conspicuous  tliiiig  i»  tiul  *■»  inucli  the  |irii|ru«iuii  u(  llic  cy^tiull  us  tht*  iucmur  Id 
fixe  of  the  finliifhriil  fi»«ure  wKirb  is  cnuBed  bj  The  protniswn,  and  tbi»  lattrr 
Uefüct  oaii  be  corrected  by  shortening  tb«  ptlpobral  ll»urc  «t  lb»  I'Utor  snglaol 
tbü  uvc  (IarMiiThii|)iiv). 

During;  lb?  after  trcolinetit  of  a  sqiiiiit  o^H-rntioii  there  a  nut  UiffTqiMoUT 
formed  K  nodult  of  granutnlion,  growing  out  of  the  Rclem  at  tbe  site  uf  \h»  ooO' 
juiiutiviU  vrutind.  SulMequeittlv  thi»  become«  <^nsl  ncu-d  at  \it>  ba««  aiiU  ultlauUtJf 
falls  nIT.     It  may  iilm  bo  »uipixiiil  oft  reaJily  «iih  tbo  »ciiiaora. 

Serious  acdJtnfa.  piu-h  ns  »appiiration  of  the  wound,  exudation  into  Teot«'a 
siiiuf.  with  |iri>lru9iun  of  the  vyebiill.  and  avtuAl  pnnophthalniili^  ciui  ooly  vxai 
when  tbß  wound  has  been  iiifwtLtl  iliiriu^;  tbi'  oiwrntiuti.  Al  Ihv  [itrveat  linw 
these  acuideut«  ivre  among  the  gTvali-st  of  riuitics.  If  we  ahoold  perform  the  oprr- 
sti<m  with  a  »bur]!  piUr  »f  s<.>i»u>r8.  and  hI  the  Muue  time  are  d«aliii^  witli  an 
unruly  (Atit*nt.  it  may  happen  to  us  to  pcrfuratv  the  «t-h'ts.  If  the  opt-ratioa  has 
t>een  performed  ««epiically,  Ihis  nceident  will,  aoa  nile.  [«^  over  without  prodoc» 
inguiiy  Imd  rc^ull^.  hi  gi'nemi,  tenotomy,  if  can-fully  [K-rfoniiiil,  may  Ijc  «üd  la 
be  ])erfe<!tly  fre4>  from  «Innger;  and  it  is  one  of  the  operations  for  which  patiaati 
(füpecially  tbost:  of  the  female  M>x|  arc  mo«t  grateful 

All  inditralioii  for  tenutomy,  Hlthixigli.  to  be  »iro.  a  nn  one,  b  found  in  tiKMt 
cases  in  whicb  we  are  compelled  to  make  n.  ealobomti  upu-ard  for  opiical  .purfomt^ 
Sach  a  colobonnb.  when  the  palpebrul  figure  is  up«n  oidr  tu  the  ordiitiuy  extent,  u 
oovered  by  tbi'  iipper  lid,  Mn^t  (uilii-nts  sonn  leant  to  expo««  the  cnlobotna  b;  nia- 
hif  the  lid  !struiir;]y;  but,  if  they  tdiould  be  unable  to  do  ihU,  a  Icnolomjr  woald 
havo  to  be  performed  u[)on  the  6U[>i>rior  reclu»,  m  that  the  inferi^ir  rrcttu  may 
doprem  the  eye  and  bring  the  euluboma  into  tbo  palpt>bnkl  Qseuro.  Obvioaaljr  %\na 
should  only  bo  done  when  the  other  eye  is  blind,  as  i>i]ierwiM  diplopia  woald 
develop  ju«t  as  in  the  chM-<  of  parnly&is. 


n.    ESL'CLEATIOK    OP  THE   EVEBALL. 

165.  Kuiiclention  constats  in  ebolting  the  evcbnll  oat  ol  TenonV 
capauiti,  the  conjuuctira  and  all  the  tissues  adjoining  the  eyehall  beiitg 
left  behind.  Bonnet  has  ihecrcditof  having  been  the  firet  to  introdiioe 
this  operation,  which  he  did  ujwjn  the  hiisJH  of  hie  studies  npon  Tonon'« 
capsule  (n-hich  hence  is  also  called  Honoet'«  capsule).  Uofore  this, 
operatora  were  in  the  habit  of  cutting  the  eyeball,  together  with  llic 
neighboring  soft  ^tarts,  out  with  u  knife  in  a  way  not  very  diffemit 
from  that  in  which  a  bntrher  is  accnEtomcd  to  doit.  This  mnch  root« 
radical  operation,  which  is  called  erlirptttio  6uWi,  is  at  Uie  prcwni  time 
performed  only  in  those  cases  in  which  malignant  nenplasms  have  grovn 
out  from  the  eyeball  into  the  tissue-a  of  the  orbit  so  that  n  simple  enu- 
olBation  of  the  eyeball  is  no  longer  practicable.  By  exentrratio»  of 
the  orbit  (exenteratio  nrbitw)  is  tneant  a  acooping  out  of  the  eontent« 
of  the  entire  orbit,  so  that  nothing  but  the  bony  walls  nf  the  latter 
are  loft.  This  ojicrution,  too,  is  performed  only  for  niolignani  new 
growth«. 
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tdeotion,  as  done  by  Arlt,  is  performeJ  as  fullows ;  The  patient 
\i  UMthetiscd,  aud  the  lids  are  separated  by  Desmorrc'«  retractors. 
For  the  opemtion  iuii'lf  a  fixation  foroejis  and  a  pair  of  struight  kIs- 
Bors,  which  should  have  oiiu  blade  blunt  imd  the  other  eharp  pointed, 
are  employed.  If  the  operation  ia  performed  ou  tlic  left  eye,  the  con- 
junctiva close  to  the  external  nnirgiu  of  the  cornea  is  first  picked  Dp 
uid  iociacd.  From  this  wouud  as  a  starting  jioiat  the  conjunctiva  is 
divided  all  round  tbo  cornea,  and  then  it  is  looeened  froni  it£  ciinnec- 
tiona  still  farther  hack.  Then  the  exierniil  rectus  is  grasped  with  iho 
forceps  und  divided  behind  the  latter,  bo  that  a  stump  of  tendon  re- 
mains attached  to  the  solera.  This  serves  to  hold  the  eye  with,  during 
the  siibaequent  conrso  of  the  operation,  which  consists  in  the  divi&ion 
of  the  re-st  of  thß  {jculiu*  inuflcl«^  and  of  the  optic  uerre.  The  bhmt- 
pointed  blade  of  ihc  scissors  is  passed  beneath  the  tendon  of  the  siipe* 
nor  rectus,  and  the  latter  is  taken  up  upon  the  seizors  aiitl  is  divided 
close  to  the  sclera  by  a  single  snip.  The  same  is  done  with  the  inferior 
rectus.  Then  the  Bcissors,  closed,  are  papsed  froni  Ihe  outer  side  in 
behind  the  eyeball  to  feel  for  the  optic  nerve,  which  when, Ihc  eyeball 
ia  drawn  forwai-d  ia  put  upon  the  stretch  so  as  to  form  a  hard  cord. 
When  the  optic  nerve  is  felt,  the  soi&sors  are  n])eiird  and  the  nerve  ia 
cut  oil  08  close  aa  possible  to  tho  eyeball.  As  soon  as  this  is  done  the 
eye  can  be  pulled  out  of  the  orbit  (luxated)  in  front  of  tlie  lids.  Then 
the  reniaining  structure»  attached  to  the  eyeball  (the  internal  rectus 
and  the  two  oblique  uiuäclea)  are  divided  as  close  us  can  be  to  tho  eye- 
ball. With  tliis  act  the  enucleation  of  the  eyeball  is  complete.  A 
wound  cavity  is  now  presente<!,  which  is  bounded  behind  by  TenoD'a 
capenle.  in  front  by  the  detached  conjunctiva  of  the  eyeball.  Through 
the  margin  of  the  latter,  which  corresponds  to  the  limbus  of  the  con- 
junctiva, a  thread  ia  passed  alternately  in  and  out.,  so  that  a  suture  ia 
formed  like  the  string  of  a  tobacco  bag,  and  when  thia  ia  drawn  tight 
the  conjunctiva  is  completely  closed.  Then  by  the  use  of  a  pressure 
bandage  wo  ttiko  care  that  tho  conjunctiva  shall  be  pressed  against 
Tenon's  capsule,  so  tliat  it  may  become  united  with  it. 

In  the  right  eye  the  ojwration  is  performed  in  tho  6amo  way,  except 
that  the  detachment  of  the  conjunctiva  is  begun  at  the  inside  of  the 
cornea,  and  the  internal  rectus  is  the  first  thing  to  be  divided.  Thia 
«liglit  difference  betwppii  the  operation  upon  the  right  eye  and  that 
upon  the  left  ia  explained  by  the  fact  that  wo  try  always  to  cut  from 
right  to  left  with  the  scissor«,  as  this  is  the  more  handy  way  of 
doing. 

litaling  takes  place  after  enucleation  without  suppuration  and  by 
primary  union.  Tho  cavity  which  remains  after  the  removal  of  the 
eyeball  is  lined  by  Tenon's  capsule,  the  raw,  inner  surface  of  which  ia 
presented  to  our  view.  Upon  it  can  be  recognized  the  divided  ends  of 
the  ocular  muscles,  and  at  its  most  posterior  part  the  cross  section  of 
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tlio  optiu  nerve  eurroiindud  by  some  orbil-al  fat  Tbis  ran-  surfooe  U 
covored  by  lIiq  bulbiir  cuiijunütivii,  which  after  being  di-tuched  tram 
the  o^'cball  hangs  duwii  so  ns  to  form  the  anterior  wutl  of  the  woand 
cavitr,  and  is  then  con-itid  into  the  latter,  so  chat  it«  pusterior,  n« 
surface  gets  lo  lie  ugainst  the  anterior,  mw  surface  of  Teoon^a  capsule. 
The  aperctire  which  the  conjunctiva  haa  in  its  center  corresponding  to 
the  corut-a  has  been  ftln>ad}'  closed  by  the  tobacco-bag  suture,  llruee« 
there  ia  no  mw  spot  renuiiniug  uncovere«!. 

Knauleatiun,  if  performed  iu  an  aseptic  manner,  h  an  opermtton 
perfectly  devoid  of  ilanger.  The  ha*inorrhiigc  ordinarily  is  flight,  so 
tts  to  require  no  other  uieaätires  for  its  arrest  than  the  application  of  a 
pressure  bandage  upon  the  closed  Hds.  In  ca^e  the  bleeding  is  men: 
profuse,  a  tampon  of  iodoform  guuze  must  be  introduced  into  the  orbtt 
itself.  Under  normal  coiiditiouB  tlie  o|>emtion  wound  heals  within 
las  than  a  week.  Purulent  inflammation  (phlegmon)  of  the  orbital 
Ci&äuc  occurs  after  enucleAtion  only  when  the  wound  has  been  infecte«!. 
When  enucleation  is  performed  upon  an  eye  in  which  panophtbalmitii 
is  present,  purulent  nieningiti»  with  a  fatal  issue  sometimes  set«  in  after 
the  operation.  Panophthalmitis,  therefore,  is  a  coutra-iDdicatiou  a^net 
euuctvation  (eee  page  34U). 

The  prothms  {artificial  eye)  should  not  be  inserted  sooner  than 
fourteen  days  at  earhost  after  the  operation.  It  ctuicistä  of  »  shell  f)f 
glass,  which  ia  made  in  imitation  of  the  anterior  division  of  the  eyeball, 
and  wbicli  is  retained  in  place  behind  the  lids.  After  an  enucleaiioa 
which  has  healed  in  the  normal  way  there  is  found  a  cavity  clothed 
with  conjunctiva,  which,  U-hiiul  the  upper  and  lower  lid,  is  »mverted 
into  a  deep  furrow  rorre»pon*ling  to  the  fornix  con juuctivie.  It  is  int^^l 
this  furrow  that  the  «piiur  utirl  lower  rims  of  the  artiGcinl  eye  ai^^ 
inserted.  The  deeper  the  furrow  is  the  better  will  it  keep  tbenrtifiria] 
eyo  in  phice.  For  this  reason  we  take  care  in  operating  t^i  jpresrrrc  the 
bulbar  conjiiuctiva  as  much  as  possible.  In  case«  in  which  we  arecum- 
pclled  to  remove  part  of  the  conjunctiva,  the  portion  vhich  remaitt» 
may  be  drawn  into  the  caTity  by  cicatriailion,  so  that  the  fornix  ts  made 
proporiiiiiiatf'ly  shalli>vier.  In  this  way  it  may  become  impossible  for  an 
artitioiid  eye  to  be  worn.  The  artificial  eye  mores  conjointly  with  the 
other  eye,  although  its  excursions  are  smaller  \  for  the  ocular  muscle«, 
uithoiigh  detached  from  the  eyelMill,  still  retain  their  connection  with 
Tenon's  capsule.  They  move  the  latter  in  the  same  direction  that  the 
other  eye  is  moving  in.  and  with  Tenon's  capsule  they  move  lutlU  the 
[wnjanctiva  which  Hnee  it  and  the  artiBcial  eye  which  rests  apoo  tb« 
conjunctiva. 

166.  The  indications  for  enucleation  are : 

I.  Sfaligtiant  tumorn  upon  or  in  the  eyeball,  provided  they  can  no! 
be  removed  by  a  less  radical  oi>cratiou  with  retention  of  the  eyeball. 
In  tumors  wbtcb  develop  in  the  posterior  Bection  of  the  eyeball  (glio- 
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ntataof  the  optic  nerve  mid  sarcomata  of  the  ciioriuid)  there  is  a  poEsi- 
bilily  that  the  iitiw  growth  is  in  process  of  transniiasioa  buck  ward  along 
lb«  Optio  nerrc.  In  such  cases,  therefore,  the  optic  nerve  Is  not  divided 
closo  to  the  ovo,  but  as  far  b»ck  as  possible.  After  the  enucleHtion  bus 
btwn  performed,  ihü  cross  scciiun  of  the  piece  of  nerve  attached  to  the 
evtibull  is  exainiiifd.  If  it  sliouhl  provo  to  bo  attacked  by  the  new 
growth,  the  pordou  of  the  optic  nervo  which  has  been  left  in  the  orbit 
Diiist  uUo  be  sought  for  and  exsectcd. 

2.  fitjiin'rx.  Enucleation  is  }wrformed  at  once  (primary  eniiclea- 
tion),  when  such  a  considerable  injury  is  present  that  the  eye  is  lost 
bejond  perudvonturc.  This  is  the  case  in  extensive  laceration  of  the 
anterior  portion  of  the  eyeball,  »ith  ovactiation  of  a  ptirt  of  the  con- 
tents of  the  globe.  Uy  cnurk^ation  in  such  a  case  we  spare  the  patient 
the  panophtl)iiIiinti.s  thtit  oilierwisc  awaits  him,  or  the  tedious  and 
painful  proccsa  of  shrinking  of  the  eye. 

If  the  injury  is  of  such  a  character  that  the  presenation  of  the  eye, 
at  least  as  far  as  its  tonn  is  concerned,  is  not  altogether  out  of  the 
qaestion,  wo  try  first  U>  save  tlie  eye  by  initiating  that  form  of  treat* 
ment  which  is  indicated  by  the  nature  of  the  injury.  If,  nevertheless, 
inflammation  develops,  and  the  visiun  of  the  eye  is  absolutely  abolished, 
the  indication  then  is  to  perform  enucleation  (secondary  enucleation) 
in  order  to  prevent  sympathetic  intlamroalion  of  the  other  eye.  Enu- 
cleation should  also  be  performed  upon  tho«e  eyes  which  Imre  been 
blinded  bj  inflammation  in  consequence  of  an  onsuccessful  cataract 
operation. 

3-  /rido-cyclih'»,  (ifriijiftt/ t>f  the  etfelmtl^  and  phthisis  buJbi  furnish 
an  indication  for  enacleation  whenever  sympathetic  ophthalmia  threat- 
ens to  occur,  or  has  already  broken  out.  And  even  a  condition  of  pain- 
fnlnoes  in  the  eye  which  can  not  be  relieved  in  any  other  way  demamis 
the  performance  of  enucleation.  This  is  upon  the  supposition  that 
all  hope  for  retaining  or  restoring  a  serviceable  degree  of  vision  ha« 
disappeared. 

4.  fihiucoma  ubsoltitum,  when  it  is  associated  with  continual  pain, 
and  when  other  less  ratlical  operations  have  either  been  already  per- 
formed without  success  or  are  impracticable. 

5.  Ei-ittJiia  of  ths  (»i/eftaV.  When  the  eyeball  IR  very  much  increased 
in  size  either  by  hirgo  siaphytonüitii  of  the  cornea  or  sclera  or  by 
hydrophthalmuü,  it  torments  the  patient  by  giving  rise  to  continual 
attacks  of  irritation,  by  preventing  the  closnre  of  the  lids,  and  by  pro- 
ducing disligiirenient.  Enucleation  is  then  indtcatci]  provided  the 
eyeball  can  not  bo  diminished  in  size  in  any  other  way  (e.  g.,  by  a 
staphyloma  operation). 

6.  Ihsmorrhttge  which  cnincs  from  an  eye  that  has  been  operated 
upon  or  that  has  been  ruptured,  and  which  can  be  arrested  in  do 
other  way. 
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7.  Cosmetic  cmaiderntions  sotneUmee  fiimi8h  the  indicatinn  for  \hf 
removal  of  a  blicidcd  and  very  diütiguring  ejre,  so  a«  to  allow  an  artÜicul 
6)0  to  bt!  worn  in  Ita  BU<ad. 

Many  op«niton  use  th«  squint  hook  for  porformin^  cnuclcftlion,  Th«  icndoH 
thut  arc  to  be  dcUicI)«Nl  an-  k''<*-''P*^  *'()>  t'^'i^  drawn  uul,  and  iliviilrd  upua  Urn 
hook.  TbU  meltiod  is  «A«lvr.  but  also  more  t-labnrate  ami  nuint  ttitioua.  Ibwi  Ihi 
ttii'thod  «hicli  Arlt  d«viM'>l  q(  piokiug' up  And  dividing  tUutuudoa»witb  th«  vcisaun 
direclly. 

U  sumetifne»  happsns  tJi&t  w«  have  to  enueleato  on  eyeball  which  iXmXt  w  d« 
dbcMed — e.g.,  in  the  r«iuovtil  i^f  lur^t  tumor«  frr.m  the  ortil  when  Hit«  r;»t>*U  If 
■0  much  Id  itie  wnjr  as  to  prvveut  tJio  radinal  eilir|wXit>n  uf  Üiu  new  gruwUi.  !■ 
many  uf  these  cases  w«  tnay,  in  onler  to  prewn-e  the  eyel«ll,  f^mploy  ilto  dtvlM  ol 
ft  tcmpnrar}-  itsmjUou  t^f  tlie  external  wall  of  the  orliit  (Wofcnon.  SomrtiinM  Üu 
«ye  IB  deprived  of  all  iis  sapporting  ntruoture»  by  esteiiaive  i»pcraljun»  in  iu  Tk-iiiUy, 
■iid  wuiiid  thus  bo  left  quHa  doniuled.  In  thiis  ca».  too,  il  is  beLI«r  to  maovr  it 
ftt  thtf  mnw  liitii*  that  wo  do  the  o|M)raÜt>Q,  nUhcr  thoo  to  allow  it  to  be  disAfu;«! 
by  [)aiu>)])ii,htiltiii<i#. 

Tbv  artificial  eye  should  bo  tftlwn  from  the  orbit  erery  tiifrhl  «ikI  be  vifl 
cleftntul.  In  time  il  htw»  i(5  lustvr,  «iid  niuHt  tbrti  bi>  rep)ac«<l  by  a  tit-w  iitw.  U 
uot  iofrequvntly  happona  tliiU  th«  cniijunfliva  in  ttiniwn  into  m  .'^luto  of  nOJurlial 
indamuiutiun  l>y  llie  mcchanival  irrilali«<n  vhich  the  artilUial  eye  h^U  up,  Tlua 
th»  wparin;;  of  thu  Intlcr  Tiititut  be  n-^lrictM  l«  a  fu»  hinin  «Mtcb  day ,  or  |;tvrit  up 
■Itogvlhvr  fi>r  a  whili-*.  and  the  cnnjunctiral  ralJirrii  tnutt  roceivc  apprnprlatr  trau- 
ment.  But  thv  opp^Mite  of  thin  slate  of  thiogt  ill»0  occurt— namely,  that,  tluvujfli 
WMTingan  artiBriul  oye,  ttMubIf--<  that  w«re  fnnneriy  prewnt  aiv  uioile  (udJMipfnr. 
This  i»  thu  caM>  whi>n,  Aft<!r  on  enucleation,  the  lids  sink  back  ond  an  cntrufMOH 
dpTcIop»,  in  LHJimtrjcneo  of  which  the  ctlia,  whi«h  are  direct«!  inward,  irritato  th> 
ooniuitctiva.  By  the  iii«Tliün  of  an  artifloiol  cy«  ih«  lid»  rrwirp  inip|K»1 ;  liw 
enlmpioD  difla|>f«ar3,  and  with  it  raDtahes  the  condition  of  irritalion  in  lb*  «a- 
junctiTa. 

Th«  artificial  eye  may  be  worn  not  only  in  an  nmpty  ori)ft  but  aho  ov«r  tlM 
eyeball.  The  only  pren-qni^lta  is  that  the  oyebaU  sbftll  h«  dindnlAhttl  in  äicr.  «•hbei 
as  a  wholu  ihrouj^h  atroj'liy  or  phthims,  or  at  least  In  its  luiicritir  division  throoi^ 
applaimlio  oornca^.  or  as  n  conK^jaence  of  ablation  of  a  »laphyloma  of  the  conwA 
An  artilii-iat  eye  when  ri^linK  U[>»n  the  natural  eyeball  Iioa  a  particubriy  drrcptiTc 
and  naiunl  uppcamnce,  ami  nl^i  movi-ä  quit«  perfectly  with  Ihc  eye  which  lies 
bonrattiit:  while  an  artificial  cyi?  which  re«t8  in  an  empty  orbit  alwavi  appcart* 
utile  too  small  and  too  deeply  seated,  nnd,  monNiver,  dors  not  more  as  wetL 
Ernce,  for  coamptic  reaeon»,  oniieleation  should  lie  performed  only  when  it  if  ah»- 
lutely  require«],  und  in  othvr  caws  methods  of  opemtinR— eiith  aj  etaphylonti 
operaliiiiia — »liuiild  be  prrfcrrod  which  preacrre  the  eyeliall.  altlK>agh  iu  a  dimia- 
isbed  form.  Cnfortunately.  tlir>  «lump  of  an  eyo  do«  mH  always  boar  an  anifiriol 
•ye  over  it  It  may  become  trrilated  by  the  latter  »outo  gft  inflamed  and  f«ia- 
fill;  and,  indeed,  autvit  of  sympstlictic  inflani'Daiinn  of  the  oilier  eyv  hnv«  Iweo 
actually  known  to  reault  from  the  irritntinn  of  lltp  Rtump  [mxloccd  by  ihe  aniBHal 
eye.  In  such  ca<«s  either  the  artiflcial  eye  must  be  laid  aaid«  or  the  tua  paiafal 
■tump  must  bo  enucleated. 

Inasmuch  as  the  artifiii'iHl  eye  acquires  such  a  coionetic  ailvanta^  from  brinf 
placed  upon  th«  »hmnken  eyeball,  th«  attempt  ha«  been  marl«  to  replao«  cnmha- 
tion  by  an  npcratiun  which  does  lenro  a  slump  In  the  orbit.  This  npermtlMi  i> 
tjrrnteratio  hulbi,  Aooordinc  to  Alfr«!  Onu^fc's  niethoil,  il  i.-*  |>erformed  in  th* 
following  way  :  In  th«  Qrst  place»  Che  corn««  together  with  an  adjaceoit  xooe  of  Ike 
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Belera  ts  removM  by  ßivt  incLBiiig  Ilifr  «-'U-ra  nt.-Hr  the  Utiibnä  wich  a  knife,  tad  Üubh 
dHochiug  it  by  a  cin-ulM*  cut.  wiiti  rbi^  M-io^m.  Tht'ii  the  conleiicti  at  xius  ejeball 
which  has  thus  U'en  oii«ni<4)  arc  svoopeil  cJcuiily  oiii  with  «  xharp  »poon,  to  tliat  tho 
iuner  eurfiioool  the  eelera  ]lo«  expowtt.  Laittl}'.  the  o^miiing  is  clü«cd  tgatn  bjr 
means  of  »iilures  fiiu«ing  Ihnnigh  iliit  conjunctiT«  niid  the  i-ut  edgm  of  the  wlen. 
In  tlu»  way  a  stiiitiji  is  obisim^  whii-h,  howev«r,  shrivels  up  »q  much  in  thecotin^ 
o(  tiniv.  ibut  it  »ciirccljr  htut  anj  value  w  a  eujtport  fur  the  artiAcinl  ciro.  Hri)n>, 
tJifl  attein|it  hju  tiei^n  inatle  to  gvt  a  Mump  t.h«c  shall  n'niiiiii  larg«  pfrniaiiFiillj',  liy 
introducing  into  the  emplj  »clvral  cavity  a  »pher«  nf  gin»)  <Mule»)  or  of  giMnl 
ttlver.  anil  »cwiiig  tbi;  K'lvru  up  over  it.  Tlic  tcHults  liavv  bi't-n  exr«]l«'iit,  but  prrtty 
oft«n  the  nuiiplnint  liiu  Iweii  iiiiule  that  the  foreign  body  tliiut  ttilnHliioc'il  was 
«fterwAnl  expelled. 

lu  th«  rudeaTor  to  bv  as  cuim-rrative  aa  po«»ible,  obfvrvet«  have  abo  tried  to 
repliK-e  <-nui- 1  cation  by  the  iliviAiixi  of  the  nert't-s  going  to  Ih*  vyv.  Tbl»  o)K-r»tion 
is  optica-ctliiiry  leitrotomf  (Hoochenin.  Srhftler).  Pinil  tbv  (.-(nijnncliva  over  til« 
internal  raotus  ami  thuii  tho  hiukLc  jtacif  are  divided.  Fn>ni  Ihe  wound  tbu»  made 
the  KinorB  am  puisnl  bAckwnnl  to  the  optic  ticrv«,  which  i»  divided  «  far  hark  as 
poasible.  Ic  ia  then  i>uMitle  to  roiat«  tb«  ey«ball  so  far  uutward  that  its  posterior 
■^ntent  together  with  thu  stump  vt  the  optic  nerve  «haU  appear  in  tbi*  wound. 
The  pwrtion  «f  the  optic  nerrc  still  atlarhed  to  the  ncltra  is  then  remnved  oU«e  to 
Xbb  taU«r,  so  that,  lupitoaing  the  iivrvo  was  divid<-d  wt-l)  iMck  the  Qrtt  time,  a  long 
pj«ce  of  It  is  rest'oled.  Nest,  the  |mslerior  section  nr  the  eyeball  as  far  TfTward  as 
the  e<]iiatnr  is  freed  from  all  tit»ufs  altached  lu  ll,  in  doing  whictt  nidüt  of  tbe 
ciliary  tferr«»  are  divided.  Thfn  the  eyeball  »  returned  lo  its  place  in  Tenon's 
Capsula,  atid  fixed  tJierc  by  unilirig  llw  divided  ends  of  llie  internal  rix^'lus  and  thfl 
divided  oonjunetiva  with  suturea.  After  tbc  openvtinn  is  completcfl  a  prcs^llre 
bwidage  is  appli«l. 

Obrioasly  ncirher  exenteration  of  the  eyeball  nor  neiirolnmy  can  replace  eno- 
clcatioii  when  l)i«re  are  iiialijrnatit  nvopla»ma  prcacnt  in  Ibe  eye.  On  the  other 
hand,  they  miffhL  tie  aiilMlitiitnl  for  ihtH  ottrralion  when  we  ore  dealing  with  eyes 
which  fire  tn  \>c  removed  liccaiiitc  of  being  pninfid,  or  on  nreouni  of  a  ihrealening 
»ym)iAthetic  innammalion.  Neither  nulh<"l  i>f  oiiemtiun.  however,  ha»  proved  to 
be  ]K>rfect]y  reliKbll^  Tii«^  pain  not  infrrqiicnily  rcl  urns,  ami  syinpiilhetic  opblltal- 
mia.  loo.  ha»  beun  <?liw>rTi-d  alter  both  method»  of  operation.  .\di!cd  lo  ihia  is  the 
fact  that  tbi'se  nftcmtions  are  mure  difficult  bi  [wrfonii  than  enucleation,  and 
re(])iirc  a  cmnsiclentbly  longer  lime  for  hii-Allng.  They  will  Iherrfon-  pndjnbly  never 
dinplace  ciiucWlicm,  allhuugh  lliey  may  »'metimcs  b«'  indicnied  in  «iwii«]  cafca. 

t'xenfemlitm  of  the  orhit  i^  perfornieil  as  follow:':  Alter  the  [wtient  is  anav- 
thetizcl,  tbe  external  cotnmireiirc  of  l he  lid«  is  split  to  a  jH>int  otcr  Ihe  external 
margin  of  the  orbit  By  this  pmeiMure  the  lid«  »r«  made  freely  moviible,  ami  ran 
be  turnml  liack.  the  one  up  the  other  down.  s<i  a»  lo  admit  aa  free  »coeaB  as  [towible 
lo  the  orbit.  Then  the  soft  parts  behind  the  everlml  lids  are  divided  with  tho 
eeai|M>l  down  lo  Uk-  b<»iiy  margin  of  the  orbit.  Kmm  ihi«  a«  a  flarting  |w.inl  tbe 
^vHoeleum  is  detached  fniin  the  Kmc  all  round  down  to  tbe  apex  of  Ihe  orbit. 
The  entire  eontenti  of  Ihe  'irbit  now  form  a  wedge  which  lies  free  iu  thi-  latter,  and 
is  attached  only  at  the  ii|»lic  Toramcn  by  mean»  of  Ihe  optic  nerve  and  the  ophthal- 
mic artery.  This  |>e«licle  is  ln-sl  divided  by  «»me  blnnl  inRlniment.  so  as  lo  «void 
hsMnorrba;;«  Trom  the  anery.  Shnubl  the  Utter  bleed  in  spite  of  Ibis,  it  must  Iw 
eautariscd  »ilh  ]*acnHi.-]in"a  thermoH-aiili-ry  or  with  Ine  gal vano-mntery.  since  liga- 
tion of  this  arlery  is  im[<oMiblc  for  techiiicol  renMni«.  Next,  all  5lirf<l«  of  liwue 
still  attache«!  to  the  hone  are  remorrd.  so  that  the  latter  ii»  complelciy  denudwL 
Then  the  orbit,  after  suiliiblo  irrication  with  a  disinfrcliiig  flni<I.  i-*  jiacked  with 
tampons  of  iuduform  gau2e.  and  a  light  premut«  bandage  is  applied  over  it. 
60 
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167.  Tlie  number  of  oi*ratire  methoda  pro|»oäcd  for  the  ro!i*if 
trichiasU  (aud  digticliJasie)  in  extremely  lurge.  Many  of  the  provedum 
advocaLcd  are,  however,  distingtuehed  only  by  trifling  deUiils  from  eacb 
other,  BO  t]mt  it  18  «ufHcieut  to  dcecrib»  at  lenglb  ouly  sumo  few  uf 
tbe  methods  which  may  be  regurdcd  an  constitutiug  tbo  Diuio  tjrpes  of 
operation. 

Of  any  good  tricbiaais  operfttion  it  tnusl  be  demanded  thai  il  re- 
lieve the  faulty  positiou  of  tbe  cilin  and  prevent  a  return  to  this  povi- 
tioQ  (a  relapse).  Circnmatancea  being  the  game,  preference  wU)  b* 
given  to  timi  method  which  attains  tbis  result  with  the  least  amoont  uf 
disfigurement.  Tlie  obviwis  procedure  for  eurgetms  first  to  hit  opon 
coneisted  in  simply  removing  that  part  of  tbe  lid  which  bean  tbe 
cilia  (ablation  of  the  zoue  of  hair  follicles).  Unt  since  the  result«  of 
this  method  of  oiteniting  leave  much  to  be  deeire<l,  it  was  so  mo(]tßed 
chat  the  zone  of  hair  fullieleB  was  not  remuved^but  simply  displac«d  m 
such  a  way  that  the  cilia  took  on  the  direction  desired  (trBnejiIuntatiuu 
of  the  zone  of  hair  follicles).  By  these  methods  the  trouble  is  rcmoTsd, 
but  without  ils  cause — namely,  the  distortion  of  the  tarsus — being  don« 
away  with,  tlencc,  still  others  conceived  the  idea  of  curing  trichiasta 
by  giving  tbe  distorted  taraus  its  normal  shape  again  (strtiightcningof 
the  tHrsQs).  Upon  some  one  of  these  priuciplea  depend  moet  of  tbe 
known  nperatioris  for  trichiut^is. 

I.  Ablation  of  the  Zone  of  Hair  FolUcles  by  Flarer's  Method.  Dar- 
ing  the  operation  some  firm  support  upon  which  the  cutting  can  he 
dune  mui>L  be  placiH]  beneath  the  lid.  For  this  purpose  a  lamina  uf 
horn  is  employed,  which  is  pushed  beneath  the  lid,  the  lamina  bein; 
either  in  the  simple  form  of  Jä«rer's  horn  plate  or  in  the  eumplicatcd 
form  of  Kii:i])1i'h  bhtpbarostHt.  [lid  chimp],  in  which  the  Hd  is  kept 
pressed  ugnuint  a  horn  plate  by  means  of  a  metal  ring.*  The  Ud  mnit 
be  siinilarly  fixed  in  the  othei-  niethoda  of  n|)emting  for  trichtiiii«. 
After  inserting  the  horn  plate  an  incision  is  made  with  the  lanee  knif* 
(or  Willi  a  sL-alpel)  in  the  intermnrgirial  space,  and  in  fact  in  that  ^t 
line  which  separates  tbo  orifices  of  tiie  ileibomian  glands  from  the  roots 
of  tbe  cilia  (t,  Fig.  IGl).  When  we  make  the  incision  here  we  get  into 
the  loose  connective  tissue  which  lies  between  the  tarsus  and  the  mnKO- 
lar  fibursof  the  orbicularis,  and  which  is  readily  divided.  WcthnsspUt 
the  lid  into  two  lamins,  the  anterior  of  which  contains  the  skin  with 
the  cilia,  and  the  posterior  the  tarsus  with  the  eonjimctiva.  This  pro- 
cess of  cleavage  must  run  along  the  whole  length  of  the  edge  of  the  lid 


*  (TIiIb  has  Iho  advAntn^  of  prcrentinff  bleeding  during  the  opcntion.  Tlw> 
clamp  U  also  uwU  in  anjr  epenttion  upon  thit  lidH.  nxch  u  the  removal  of  tmaÜ 
lutnorB,  in  wliii-h  deep  incUioiis  and  muo!)  pressure  are  employed. — U.] 
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and  be  curried  iiiwartl  to  a  point  over  tho  nxibi  of  the  cilia — i.  e.,  to  a 
distance  of  about  tlircc  millimetres  from  the  freeedgeof  the  lid.  When 
tliu  lonc  of  hair  follicles  is  thuä  duttieh^Kl  from  the 
IJAsueR  bonealb  iL,  wc  now  need  only  s(!|mriito  it 
from  it«  coQQection  with  tbo  akin  of  ihc  lid.  I'liis 
is  done  by  an  inuision  carried  through  the  skin 
|iarullct  with  the  »d^e  of  the  lid  and  sitimtod  at  the 
limita  of  the  zone  of  Imir  follicles.  Tliiu  latter  is 
then  connected  with  the  skin  of  tlie  lid  only  at  ita 
two  extremities.  This  connection  being  now  di- 
vided with  the  scisaors,  the  zone  of  hair  follicles 
(the  jinrtian  a,  boiuided  hy  the  dotted  tine  in  Fig. 
2  W)  id  detached.  A  raw  aiirfüce  now  remains  along 
the  border  of  the  lids,  the  floor  of  which  i«  formed 
by  the  anterior  siirfuc«  of  the  denuded  birtitta.  This  woniid  heals  by 
grauulntion  within  a  ttw  days. 

Ablation  of  the  region  of  hair  fullii-les  hns  the  ailvanlage  of  sim- 
plicity, and,  moreover,  when  nothing  has  l»eeii  left,  makes  all  relapees 
impossible;  but  it  produces  a  permanent  diätigiirement  due  to  the 
remorid  of  tho  cilia,  and  deprive«  the  eye  of  the  protection  whicb  the 
ciliu  ufford.  This  is  of  pariiculnr  Imjiortance  in  the  upper  lid,  where 
Uic  cilia  are  more  numerous  and  are  larger.  Moreover,  the  hard  cica- 
U\\  which  is  formed  at  tho  eit^  of  tho  ablated  zone  of  hair  follieles  is 
often  n  cause  of  renewed  irritiition  of  the  eye.  Hence,  ablation  of  the 
»one  of  hair  follicles  is  at  present  but  rarely  performed.  It  i»  employed 
npon  the  lower  lid,  where  tho  cilia  in  any  case  are  small  and  scanty, 
anil  particularly  in  coseii  of  partial  trichiasis  in  which  ablution  need 
be  done  only  over  a  short  extent  of  surface. 

a.  DistplacetHfut  ( Trannjitatilalion)  of  the  Zone  of  Hair  FoUichn  Ay 
Jaevche-AriVa  Method.  In  the  tipper  lid  the  operation  is  performed 
by  beginning  with  an  incieion  in  the  iiiCermarginal  «pare,  wliich  divides 
the  lid  into  lamina'  as  far  as  the  upper  limit  of  the  bed  of  hair 
follicto8(m,rig.  249  A).  In  this  way  the  bed  of  hair  follicles  is  detached 
from  the  underlying  tissue  and  is  made  movable.  In  order  now  to 
dniw  this  zone  up  and  attach  it  nt  a  higher  point,  the  skin  of  ilie  lid  is 
shortened  in  the  vertical  direction  by  the  excision  of  &  fold.  The  fold 
to  be  exaected  is  bounded  by  two  incisionB.  One  runs  three  or  four 
millimetrea  above  the  free  border  of  the  lid  and  parallel  with  it ;  the 
other  is  carried  above  the  first  along  a  curved  line,  so  that  at  its  center 
it  is  farthest  (six  to  eiglit  millimetres)  from  tho  first  incision,  but  at  ita 
extremities  ooincidcs  with  it  (Fig.  249  C).  In  this  way  an  elliptical 
piece  of  «kin  is  circumscribed,  which  then  ie  diswctcd  from  the  under- 
Iving  tissupf)  with  the  scissors,  care  being  taken  to  preserve  the  sub- 
jacent muscular  fibers.  The  two  lips  of  the  wound  Iwiug  then  united 
by  a  number  of  sutures,  which  are  applied  in  a  rerlical  direction  («, 


folliulea,!«  drawn  well  up,  au«!  the  cilia  are  in  tüis  wajtlin-ci 
At  the  same  lime  the  incisioH  in  the  intermargitml  space  gupes  op«n 
and  displays  at  it«  bottom  tht-  raw  anterior  surface  of  the  tarctUL  In 
order  that  the  bod  of  liuir  folUcleB  may  uot  be  drawn  down  agaio  hj^ 
the  cicatrization  of  this  wound, 
tlie  piece  that  has  been  excised  0 

from  the  skin  of  the  lid  ia  in- 
serted into  th^?  wound  w  ae  to 
he  implanted  there.  This  piece 
must  be  trimm«!  down  so  as 
to  fit  wbU  into  the  woand  (A, 
Fig.  -ii^^  li).     If  care  is  takeu 
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A,  «juiieous  liK-ifi»»  tind  [ucbfiMi  In  ihr  Interin&nctnAl  llnp,  m.    HsffnlUpil  1  •  I 

B,  upr^atluii  atur  lying  ttu)  ouUneotui  «utur««.  a,  aiul  inipUnUnf  Ibr  p«r<^  ot  ■kin.  A ,     UMgm^ 
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by  proper  handiiging  of  tho  eye  to  keep  the  transphinted  strip  of  »kii 
pressed  against  the  mw  anrfaoe  formiDjf  the  bed  of  the  woand, 
almost  always  becoraea  well  attnchod  to  the  latter  in  healing. 

In  (lorftirming  thia  operation  tho  mistake  is  fi-equently  made 
excising  too  broad  a  piece  of  skin  from  the  niitaneons  surface  of  the  ti^ 
which  thus  beeomea  so  much  Hhortenwl  that  ecti"opion  or  lat^ophtl 
mos  develops.    Weshonld  tlierofore,  before  the  operation, deterniin**  tl 
size  of  the  piece  to  be  exsected,  by  pinching  »p  a  fold  of  akin  with  tl 
tinger  and  seeing  how  large  this  must  bo  in  order  to  effect  it«  object 
without  shortening  too  greatly  the  skin  of  the  lids. 

In  the  lower  lid  the  <i[ieration  is  pitrformed  in  the  same  way,  cxcef 
that  hore,  in  ordiT  nnt  to  get  ectropion,  tho  piece  of  skin  to  be  exvcci 
must  be  made  still  narrower. 

3.  DrairiHff  np  the  Bed  of  Hair  FolIicfeM  by  ffo/j's  ifefhnd.  Wh( 
this  operation  is  mnde  npon  the  upper  lid,  an  incision  is  first  carrii! 
through  tho  skin  of  tho  latter,  passing  along  the  npiwr  border  of 
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tArstm  frnm  one  pml  of  it  to  llie  othnr.  Then  the  tips  of  the  wound 
nro  separat»),  und  the  bucdlca  of  fibers  of  the  orbicularis  (Fig.  350,  o) 
which  are  visible  at  it«  bottom  arc  exsect^d.  The 
wnuuil  h  next  closi^  and  at  the  ttniiie  time  its  lower  lip 
is  stitched  to  the  upper  border  of  the  tarsus.  For  this 
purpose  the  needle  ia  passed  first  through  the  upper 
lip  of  the  cutaneous  wound,  then  through  the  np{>er 
border  of  the  tnraiis,  and  histly  from  within  outward 
throngli  the  lower  lip  of  the  cutaneous  wound  (a.  Fig. 
2ÖU).  Ai  ninny  of  these  sutureu  are  apjilied  us  ueces- 
Bary.  The  idea  underlying  this  operation  is  to  raise  the 
bed  of  hair  follicles,  not  by  shortening  the  skin  of  the 
lids,  as  in  Juesche-Arlt's  method,  but  by  nttiiching  the 
skin  to  s  fixed  point — namely,  the  upper  border  of  the  tarsus.  The 
exeection  of  the  fibers  of  the  orbicularis  is  done  with  the  intention  of 
diminiabiog  the  power  of  tliia  niuHnle  whieh  tends  to  force  the  lid 
backward.  This  operation  disjKnscs  with  the  step  of  detaching  the 
bed  of  hair  follicles  by  an  incision  in  the  intermarginol  s]>iico;  but  it 
may,  if  uocesiiary,  bo  conibiueil  with  ßueh  an  iucision. 

In  the  lower  lid  the  mctliod  of  operating  is  the  same,  but  the  cutane- 
oae  incision,  in  accordance  with  the  smaller  height  of  the  tarsus^  runs 
closer  to  the  free  border  of  the  1!d. 

4.  Straighhniug  of  the  Jarmts  Ay  Snelhm*»  Method. 
is  sought  to  be  obtained  by  the  cvciaion  of  a  prismatic 
piece  from  the  tarsus.  The  skin  is  incised  about  two 
millimetres  above  the  border  of  the  Jid,  and  in  a  direc- 
tion pandlel  to  the  latter  along  the  entire  length  of  the 
lid  (i',  Fig.  :i5I  A).  Then  the  lowemioBt  bundles  of 
tibem  of  the  orbicularis  which  lie  exposed  iu  the  wouDd 
are  excised,  so  thut  the  tarsus  is  presented 
to  view.     A   prismatic  piece  is  now  ex-  * 

eected  from  this  latter  along  its  entire 
length,  and  in  such  a  way  that  the  base  of 
the  wedge  corresponds  to  the  anterior,  tlio 
ftpcx  of  the  wedge  to  the  posterior  surface 
of  the  tarsiia  (p,  Fig,  201  A).  The  next 
thing  to  do  i«  to  bring  the  two  cut  siir- 
fiices  of  the  tarsus  into  contact.  This  is 
accomplished  hv  atitnres  applied  under  the 
form  of  loops  by  means  of  threads  arrm-d 
with  needles  at  l>nth  ends.  One  needle  is 
first  passed  through  the  upper  border  of 
tbe  tarsus  (a.  Fig.  2^  I  B),  and  is  then 
carried  down  in  front  of  the  wotnul  iu  the  cartilage  and  between  the 
tarsus  and  the  ükiu  as  far  as  the  free  border  of  the  lid,  above  which  it 
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is  brought  out  itgiiin.  A  ttimilar  mana>uvro  is  performed  with  the  othpr 
needle.  The  loop  tlien  lies  upon  the  upper  extremity  of  the  tarnis, 
vhile  the  two  cuds  of  the  thrcitd  come  to  view  above  the  border  of  Uw 
lid.  Those  ends  nrc  then  tied  upon  a  beaii  (/*),  and  «re  uftvrvard 
carried  up  to  the  forehead,  where  ihey  »re  attached  with  plaster  abcte 
the  eyebrow.  In  this  way  the  lid  is  kept  dravn  np,  and  ooAptHtion 
of  the  cntaocoua  wouud  is  rendered  superfluoue,  as  this  then  cIosm 
of  itself.* 

AblatioQ  of  tfaü  bed  of  hftir  follicles  {5  among  the  oldest  of  llic  aictfaod*  hx 

operatiiif;  u|K>ri  iriiliiiuis.  At  the  preuut  lime  it  liiu  bct-ii  nitiioat  outirely  refÜBBad 
l>y  the  riieihoiln  for  tranüplmitation  nf  the  tone  nf  hair  fotliflp«. 

The  most  important  9t«p  in  the  war  of  improving  the  npertUons  of  irirhlMii 
was  made  by  Arlt,  whu  ilin']iH.-(l  tlic  pluii  of  dctiiüliing  the  bed  of  hair  follirln 
fn>iD  iht  tdr*u^.  In  thJH  trn^  <>iu>  vrtm  prinblctl  u>  do  «n  exieiiFive  tntntipUniAtiM 
«ithuul  hnving  to  fear  a  necrosis  of  the  bed  of  hair  tollioln,  as  in  Uii-  uniHoa) 
method  of  Jutisi^hp,  who  rvk-osv-d  Ihc  bwl  of  hair  follicles,  oluug  with  the  Mibjnmit 
tanuB,  from  cod  to  em),  mul  separated  Imth  ooinpletrly  from  thv  iindt-rl^lug  li»- 
»ac».  Kruii  Arlt's  method,  however,  is  not  free  from  dittdraulagefl.  On»  ot  IIkm 
consists  in  the  ilifGuuIt-y  n(  gauging  accurately  the  m»  of  Ihv  piM-e  to  l>e  exserted : 
another,  in  tha  po«ii)int)r  of  a  re1ap«*e.  As  regards  the  first  point,  tiu  flicd 
brtjndth  eaii  Uu  usügned  for  the  strip  uf  »kin  to  bv  removed.  beoBU>v  Ihl«  brvMltJi 
vftHfts  according  to  tliHcharavtvr  (i.  c.  the  ela^ticitf  or  laxitf)  of  the  &kln  of  the 
lidB.  If  loo  little  \»  exsectetl,  the  zone  of  hair  follicles  is  not  drawn  up  suAcicnUi 
and  Ihv  triuhlosi»  returns;  it  too  mueh  »kin  hiia  Ih'cu  rrrinuTDU.  wc  gel  cftrcifiioii  or 
higophthalmuH,  which  muld  onlr  be  gel  rid  of  br  sqtnärqocot 
ojieralioiifl^  For  this  rea«m  mvthod*  have  been  di-vtwU  «hirli 
nrv  into  ml  I'd  lDL-lTi-i.-t  the  elevation  of  the  xnnc  nf  hair  folticJei 
without  excuing  nny  »kin.  Ilotx's  oporntion  belong«  in  lid» 
category.  A  somewhat  differuiil  mctlKxl  is  Iha/  uf  tMtimffn. 
He  carrii*)«  t)ie  inoision  in  Ihu  iiilermnr};inni  üpnro  to  •  potat 
aljove  the  upper  bonier  of  the  tarsus,  eo  that  all  the  skin  wt-k-h 
covi-r«  the  tardus  can  b«  dispUcvd  upward.  Tliii^  |Mir1ion  of 
Bkin  ifl  then,  by  irieaii»  of  gul-ures,  allai-lird  near  its  frv*  bonier, 
vhiL'h  carries  the  cilia,  to  the  npper  Ufnlor  of  the  t«r»ii*  (Vip. 
252).  Itelow  the  fre*  bordi-r  of  tlie  hd.  which  ha»  Ikh-h  tbui 
elerr.ted,  ihare  remaiiiti  quite  a  larjro  woiiiid.  formeil  h*  ih* 
■nlerior  xiirfat^«  of  the  tarsus.  Tpon  the  same  principle  dvpviid 
the  method«  of  Kostonyris.  lie  Wecker.  Wartoinont. 

SnellF-n'!>  operation  for  Ktn-Iching  the  larsun  has  been  modifitd  by  FhtutJi  in  Ibe 
following  manner:  He  divtile»  the  ekin  <>f  lheli<ltvroor  thre«<  milhiurlTrs  abuve 
the  free  border  of  the  Ud  and  parallel  to  tlie  latter  (1.  Fig.  3.13  A>.the  incision  noh 
ning  the  whole  length  of  tliu  lid.  Thftn.  Ijegiriiiinn  «t  thi»  inri!rf4-.n,  b*  dissevt«  op 
the  skin  ok  far  down  as  the  frrr  border  of  the  lid  and  aj>  far  op  as  the  upfwr  Utrder 
of  th«  tannic  Next,  nfler  introducing  Ihu  born  plate  b^n^alh  the  lid«,  h«^  makn 
an  incitiiou  which  runs  in  the  Nune  way  a«  the  incision  in  the  »kin,  and  diitde«  the 
tarsii»  tliroiiirh  it«  entire  thit^km*«,  including  the  conjunctiva  lani.  By  tbtt 
iiioision  the  lower  half  of  the  tarsus,  logother  with  the  frre  bonier  of  the  U>\,  a 


Fm».  M».  — OarrtM- 
HaguMed  i  '  I. 


*  The  ac<?ount  ber^  giren  of  the  meihnd  of  operating,  which  differs  from  Dm 
orrlinary  di-vripiionf  of  it,  1  owe  to  a  communication  ooorejrod  by  l«tt«r  frw 
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»•d»  tntilj  movable,  uiil  can  rrBtliljr  tw  rot«ti.'Hl  fomanl  by  ttipaiis  of  siitarcfl  fir 
raouftli  for  ttio  viliu  to  bv  propcrljr  dirt-cted.  Tbe  suinre«  «re  formed  into  loof« 
Mid  |wmed  nltove  Ihrniigh  tlie  viigo  uf  the  Ui>u»  niid  th«  taiao-orliital  faseJB,  and 
Um  (tm  ends  of  the  loop  are  bnxigtii  out  brhiiid 
tlie  ikin  of  tho  lid  aloii^  lb«  inUrmarpual  lin«. 
aiid  here  are  tied  orcr  ftf;'*'^  brad  (Fik-  «%t  B). 

Tlio  TflnpM»  wlitcb  are  of  (wiiupiil  occiirrvnpo 
■fIcT  Arlt'ti  u|(i.*ratiou,  aa  well  as  after  many  other 
methods, liavi« tbe fullowitiKt-'ausL's:  1.  It tlielnK-lio- 
toatoM»  proc<>Mi  has  not  compU-tcly  run  its  cuurM*« 
til«  »brinkiu^  of  lb«  eonjuDCtiva  and  of  tfa«  tar«ui 
vonlinuL's  to  prugnv«  aftvr  Ih«  operation,  and  oiicfe 
tnorc  Ihrowit  tbe  cilia  into  a  faulty  position.  1. 
Til«  Hhort«nlDg  of  ih«  skin  produced  by  tb«  excik- 
kin  vi  a  strip  of  it  often  fails  to  be  prrmant^iit, 
bccaoM  iJie  akin,  «-»pccialty  in  old  pcrsins,  gradii- 
ally  stretcbet  out  again.  3.  The  woond  in  the  In- 
lermarginal  ^>ace,  vbiuh  rpmaitia  iincoverHl,  h«a]s 
by  gfanulaticHi  and  tbo  foniiation  of  m-airtc-r«.    By 

the  yradoal  contraction  of  the  cit-atricial  tiüsne  the  trtt  border  of  the  lid  may  be 
drawn  down  again  and  tho  po^iUlln  of  the  cilia  be  made  irorea.  Tbe  Brat  |>oint 
has  it«  basis  in  ibc  nature  of  tnu'hoiiia,  and  can  not  be  charfrrd  to  the  account  of 
the  methotl  of  opt^rating ;  but  the  »ecoml  and  third  points  conxtitute  defectt  in  tho 
opention,  which  it  ban  liccn  sought  to  romedy.  Iti  order  to  make  the  contraction 
of  tbe  skin  iK-nnanont,  the  iKttci-  ha."  Iwi'ti  atlarhnl  to  a  fixed  jHiint— namely.  Ihn 
wanrcx  bonier  of  tbe  tar'U'i  (Hou>.  The  main  cau»e  ol  rolaiwcs — i.  e^  the  doprrs- 
cioQ  of  the  bed  of  the  hair  ttdlic-lcf  due  to  tbe  cicalriuittoa  of  the  wound — it  ban 
been  attempted  loget  rid  of  by  wtcririn  the  wtmiid  with  »kin.  In  Aril's  mctliotl 
this  object  may  bo  atlainetl.  as  has  been  desc-rUKd  abnvu,  by  traiitplonting  the 
udsed  portiuD  of  akin  upon  the  wound  (Waldhnuer).     Mut  as  \his  pieiNi  of  ttkln  is 

corered  wiih  fine  lanujpi  buir«.  which  may  cause 
renewed  irritation  ol  tbe  vyc.  Van  Millingm  pre- 
fers to  cover  tbf  wound  with  muotMiH  membrane 
which  he  tak^  f^•In  tba  lipa  of  the  )>iitieiit,  or 
from  tlio  conjunclira  uf  a  r«bbil,  Sincv  flapeof 
skin  or  mnnniiH  mcmitr-itip,  when  dcstitiiti>  of  a 
pedicle,  are  exposed  to  the  dancer  of  mortiflea- 
tion,  and  in  any  case  abritik  very  fcn>aliy,  others 
have  clioKcn  pe<]iculAte  skin  llaiM  for  covering  the 
wound.  In  .Sj^nttr  Watton's  inrlhitH  Ihi«  flap  is 
formed  in  the  rolliiwinf;  way  :  An  incinjon  i»  made 
in  the  inlcrmarginni  »pace,  and  a  i^C'-ond  one  is 
m»de  jwrallel  t"  the  lHir«lcr  of  the  lid«  and  «hove 
thft  row  of  cilia,  tut  is  done  für  thi^ir  ablution  (Fiff. 
i&4,  in  vbe  outer  half  of  Ilie  upper  lid).  Then,  in- 
stead of  detaching  tbe  strip  of  »kin,  thiii  maricd 
wit.  at  >»oth  ends,  as  in  tbe  operation  of  ablation,  it  is  sepanvted  al  one  exlremity 
onlv.  The  bed  of  hair  follicles  is  tbas  transformed  into  a  long,  slender  flap  which 
is  free  at  one  extremity,  but  at  thi>  other  is  cMinccled  with  the  akin  of  the  Ihls 
(a.  Fig.  254).  Then  a  second  flap  of  skin  similar  in  shape  is  foahionctl  by  making 
a  aeoond  incision  about  three  millimetres  above  tbe  first  and  parallel  to  it.  and  thus 
marking  out  a  narrow  strip  of  i>kin,  which  is  likcwtM<  left  in  oonnectiou  with  the 
«kin  of  the  Ud  by  one  extremity  only  C^'ig.  359.  &).    Tbe  >wse  of  this  flap  must  lie 


I'm.  tB4.-8p»»Miii  Watiuw's  0^ 
aauTioH  waK  Tairnun«. 

ThH  if  reimwrnt^ui  iw  iwlnj;  |i*r- 
fonatvl  In  bw  h  a  way  that  Hip 
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Ure  leiurtti  of  th«  lid.  bui  »nly 
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HhV  ''>  ■)"'!''  nadiral  i>-->iil'in: 
th«  IniMT  liair  iih'iwH  Ih«  p(«l- 
tinn  of  lh(*  ftapM  aft«r  they  bav» 
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&t  ihfl  oiitor  «nd  nt  thtr  lid,  provitjtxl  liin  haw  of  tbe  lover  Hap,  whu-ti  U 
cili»,  b  fliliiated  at  tlii>  inner  I'lul,  iimt  vice  vem.  Tlivii  tlm  twi>  tlM|i»  »tv  lul 
cluiiiftwl,  ao  that  the  one  which  carries  tin.-  cilia  ffeta  to  li«  above,  and  the  ont  (I 
vm»  abovo  ^'1:*  !■>  lie  below,  nhmg  thf  tiw  liorjvr  of  ih«  IIJ  (Fi];.  2iiA,  (i|  aiul  A|>. 
Th«  flajHi  sro  kt^pt  in  tlii>ir  |>la<'i<  \iy  Miliin-!<.  Sikiuht  Walmm'a  o[a>m>li<a  haa  Urn 
AiamAvunlApa  that,  if  |>ertornirtl  alonj;  tli«  whole  length  of  the  lid,  thv  flapM  fiatv 
A  rery  gtvat  leiii^lh  in  propttrtion  to  iltdr  slcuder  baM-,  arxl  arc  hvnc«-  M|>t  todta. 
^fC(]nliiigty,  I  unJiiiuriiy  eitiploy  thi»  ui>«riition  only  in  tUiNV  riu>id  in  whlrti  tA» 
trlcliiasis  if)  pivMtit  simply  at  oiiu  or  the  ullicr  «.■s(n>iiiity  of  Ihn  r<>v  of  oilia.  an<l  m 
whititt,  Ihorvfurv.  a  »hort  flap  n  MitScient  (Fig.  3M>.  Othrr  mrthodK  vrhii'h  ükrwüv 
«iiiplriy  flaps  with  a  jieilinlfl  are  th'>6t!  of  Giitvl,  Jauobtu)!),  ami  Ilinnuux. 

Karb  of  the  methods  named  Iw»  coruiii  atlraiilafri-^  ami  ili-wlvntiln^^  Th» 
cx|»erience<i  operator  will  not  employ  any  on«  of  ihom  exolmrively.  but  *ill  »Iwt 
th«  method  to  fiüil  the  casa  in  hand,  and  wbun  utwfwy  will  cTeit  combtna  tvo 
diflvront  mctliodft.  Thus  Hocx'm  molluHl  muy  be  combined  with  tliv  psvisioa  uf  ■ 
strip  of  skin,  with  tha  dtftwhrocnt  of  the  bixl  of  hairfuIUclv»  by  au  iutpmiBririnil 
inni«<ion,  or,  if  thu  diatortiun  of  Ihu  tanua  u  a  vary  ciiiii>picuous  fmturv,  by  Um 
pXL-ihioti  nt  a  wk]),^  fmiii  ih<!  hktler,  In  case»  in  whicti  thu  IricliiasiB  ia  (creattist  in 
the  ceiitt-r.  Aril's  nicthud  is  vi>ry  siiilable,  sinco  ia  this  inethwl  the  rs»rrtM)  pl«<M 
of  skin  is  broiuK-Ht  in  the  t'L-iittr,  and  limvu  it  a  in  thi«  placv  that  the  gr«atnt  di^ 
plar>oini>nt  is  prndiiei><l  in  the  b«)  »f  hair  follicles.  Tbn  method«  of  lltilx,  Su«llro. 
and  Panos  also  exert  tlir>jr  fo^ati-st  effect  in  th«  C4-nter  of  ihn  lid.  Af^iin,  for 
lrichiai>)8  at  oiie  emi  of  um  r<>tr  of  cilia  implantation  of  a  sltin  fiap  with  a  {«»lliilo— 
ft.  g^  by  äpeneer  Watson's  method— is  thii  tuusl  suitablo  prucodara. 


IV.  Canthoplasty. 

168-  CuntliDplasty  (Von  Ammon)  has  for  its  object  tho  dilfltntioo 
of  the  piilpebml  fisaure  liy  tlie  lijvision  of  the  exlunml  anple  of  the  ete. 
The  twii  lidsnrc  spjianited  widely  with  the  Sugers,  bo  that  tho  ext«rDsl 
commissure  ia  put  upon  tho  stretch,  aud  the  blunt-pointed  bUile  of  ■ 
straight  pair  of  scissors  ia  introduced  behind  it  as  for  as  poanble; 
then,  Willi  uno  snip  the  skin  lying  hutwccn  tho  bladps  of  tbe  scisaon  is 
divided  in  a  horizontal  dircetion  ;  then,  upon  dmwing  the  lids  apart,  a 
rhomboidal  wound  is  exposed  to  view.  The  two  outer  sides  of  litis 
wound  lie  in  tliL'  skin,  the  two  inner  eides  in  the  conjunctiva.  The 
inner  sides  are  uoxt  stitcheit  to  the  outer  by  grasping  the  coDJunotin 
at  the  spot  where  the  two  bordera  of  the  wound  come  together,  and  al- 
taciting  this  point  to  (he  oztemal  angle  of  tbe  wound  by  a  sntur». 
Tlicn  au  additional  suture  is  passed  through  the  upper  and  tbe  lover 
portions  of  tho  wound  respecti\"ely. 

If  the  wound  in  ihe  external  nnglo  of  the  e\-e  were  not  coTered 
with  the  conjunctiva  thus  stitched  to  it,  it  would  reunite  within  a  short 
time.  Hence,  if  ail  that  we  need  is  a  tomjMirary  dilatation  of  the  pal- 
pctbral  fissure,  we  Ratisfy  ourselves  with  splitting  the  external  commis- 
sure without  applying  auy  substquent  suture — provisional  canthopUsly. 

The  inflicatiOM  for  canthoptasty  are:  1.  BlephnrophimoniM  and 
nnhylohUpharnn.  In  this  CAse  a  permanent  effect  is  deairpfl  fmm  tlie 
operation,  and  this  is  ihurcforu  made  with  a  conjunctival  äulurv. 
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SfpharosptiMm,  «specially  iX  it  give«  rise  to  epastic  entropion. 
,..  jvisioDttl  cauthoplaaty  is  sutfiuiütit.    The  Buccess  of  the  uperu- 

tion  in  these  cases  ia  attribubible  not  only  to  tlie  lengthening  of  the 
pHJpchrul  G^eiire,  but  also  and  tnaiuly  to  the  (livisioii  uf  the  fibers  of 
the  orbiculariä,  in  coDsequeuoe  of  wbtcb  the  latter  suffer  a  con  «id  arable 
itn]Miirmeiit  of  strength.  If,  aj>  is  so  frequently  the  case,  the  spnatio 
eiiiropion  ia  combined  with  blephurophimoäis,  tbu  cuuthoplaaty  must 
be  combined  with  sutnre. 

3.  .icuie  blennorrho'a,  when  tlio  lids  are  extremely  swollen  and  exert 
ft  cousidunible  preästire  upon  the  eye.  In  thia  cano  proTisional  can- 
tboptusty  is  sufltci«nt.  The  same  tiling  ia  true  when  the  enlargement 
of  the  pnI|N>hra1  fissure  scrTes  as — 

4.  A  preliviiiuirif  »ttp  to  enable  us  to  remove  through  the  paliH-hral 
fissare  an  eyeball  which  ia  very  much  increased  in  size,  or  an  orbital 
tumor. 


V.    TARSOttBHAPnV. 

169.  Tarsorrhaphy  consists  in  shortening  the  palpebral  fissure  by 
Quiting  the  edgus  uf  the  lids;  it  is  acobt'dingly  the  direct  opposil«)  uf 
citnthoplitaty.  The  iinion  of  the  edges 
of  the  ])nlpebral  lisäure  may  be  eflecteil 
either  at  tho  outer  or  at  the  inner  angle 
of  the  eye  (tarsorrhapliia  lateralis  and 
niedialis). 

1.  Lateral  tantorrhnpfiy.  In  Von 
Walther'a  method  this  is  performed  by 
piiring  the  upper  und  lower  burdurs  of 
the  lids  by  ablation  of  the  bed  of  hair 
follicles  oror  the  space  adjoining  the 
extenml  angle  of  the  eye,  and  then 
stitching  the  borders  of  the  lids  to  each 
other  along  the  denuded  area.  As  in 
this  way  it  is  only  a  very  narmw  raw 
surface — i.  e.,  the  raw  edges  of  the  lids 
— over  which  union  is  effected^  the 
wound  is  apt  to  t^^r  apart  under  any 
considerable  amount  of  strain.  Hence 
I  perform  the  operation  in  a  different 
way.  First,  the  extent  to  whicli  it  is 
desired  to  join  the  lids  together  is 
marked  out ;  then  the  lower  lid  is  split  into  its  two  laroinfl?  by  an  inter- 
margiual  incii^iiin  of  a  length  equal  to  that  thus  indioah'd.  From  Iho 
inner  extremity  of  the  section  a  Bhort  incision  is  carried  downwanl 
throngh  the  skin,  thus  conx'orting  tho  anterior  lamina  of  the  bisected 
portion  of  the  lid  into  a  fiap  (a,  Fig.  ;!56).    The  npper  and  inner 


Flo.  saa.— TAivoiuuiJtraT. 

A  Ifttmil  i«nir>rTl>itT>tiv  It.  rvpmpBl«d 
r  111«.  •■>•':  a 


lit  tl»- 

pOMlit'll»!  ill' 

lunl'«  mtiuv. 


11  ili>'  liiii-ninl 

ijaif>>tii>Hiiiiiii 

I  llilvAd  lUUUl- 


794 


OPEEATIONS. 


borders  of  this  flap  are  free,  wltilc  the  lower  and  outer  borJor»  are  oon- 
ntcU:d  with  tlie  ekia  of  tlie  lid.  Then  the  upper  lid  ib  denadtKl  b; 
first  mulciiig  the  intermargiiial  eection  io  the  same  way  as  upon  Ute 
lower  lid  uud  tliea  ablating  tlio  bed  of  bair  follicles  thus  deUcbcd,  ii 
in  Fiurff's  operation.  There  is  thas  produced  a  raur  tarfaoe  (b.  Fig. 
*J55),  to  which  it  is  intended  timt  the  ski»  flup  of  the  lower  Ud  shall 
adhere  by  it»  raw  uurfttco.  in  order  chut  adbeäion  of  the  rav  surfacts 
thL-ut»>lve?,  and  not  äimply  of  their  edges,  shall  take  place,  the  5Utur« 
is  applied  a3  follows:  'Ruth  ends  of  a  thread  arme<l  with  a  nM^dle  at 
each  end  are  carried  through  the  upper  lid  near  its  free  border,  th« 
neodke  boiiig  [Missed  from  behiud  forward.  In  tbia  way  the  loop  of 
the  thread  got«  to  Ho  upon  the  conjnnclival  side  of  the  lid,  whilo  th« 
free  ends  come  ont  upon  tho  raw  anterior  »urfacc.  Thc«e  euda  are  then 
passed  through  tho  bH£c  of  tho  skin  flap  below  and  aro  tied  upon  it» 
anterior  aspect  over  a  glass  bead.  By  this  suture  tlie  base  of  the  flap 
is  kept  pressed  against  the  r.aw  surface  of  tho  tarsus  of  the  upper  lid; 
tlien,  as  an  additional  preeaiition,  the  edges  of  the  skin  ßa]i  are  accu- 
rately united  to  tho  edge  of  the  wound  in  the  nppcr  lid  by  means  of  a 
few  fine  sutures.  The  adhesion  of  the  Hds  obtained  by  this  method  is 
firm  enough  to  withstand  even  u  powerful  strain. 

a.  Mcäiaii  tHtsorrhfiphy,  a»  devised  by  Arlt,  is  performed  by  e^nt- 
ing  with  the  forceps  and  scissors  a  narrow  strip  of  skin  from  both  the 
lower  and  the  upper  lid  close  to  their  inner  angles.  The  long  anil 
slender  wounds  thus  produced  should  meet  in  an  acute  angle  at  a  point 
on  the  inside  of  the  inner  coramisdure  (m,  Tig.  255).  Tiiuy  are  then 
uuiti^d  to  each  other  through  their  entire  extent  by  means  of  iuter- 
nipled  »utiirea.  If  a  firmer  adhevion  is  desired,  ibis  operation,  too, 
like  external  tarsorrhaphy,  may  be  made  with  the  formation  of  a  small 
skin  ]lap. 

Tarsorrhaphy  is  indicated— 

1.  In  ectropion.  In  ibis  the  lower  lid  is  raised  by  attaching  It  toi 
Tipper.  Tarsorrhaphy  is  most  cJItTtive  in  senile  and  paralytic 
pion,  and  also  in  alight  cases  of  cicatricial  ectropion.  Taraorrbaphy  b 
very  often  performt>d,  in  conjunction  with  blopharoplascy,  in  urder  lu 
insure  the  lids  remaining  in  the  proper  position. 

3.  In  hii/iiphthalmus,  Ix'wmse  the  closure  of  the  palpebral  fissure  is 
facilitated  by  shortening  the  latter.  It  is  more  particularly  that  form 
of  lagophthalmus  that  develops  in  Basedow's  disease  in  conaequeDC« 
of  the  exophthalmus  that  furnishes  tho  occ-B»on  for  the  perfomiaboe 
of  tarsorrhaphy,  iuasmuch  as  we  have  no  other  means  of  relieving  lliti 
condition. 

As  a  rule,  lateral  tarsorrliapby  is  the  operation  which  is  done.  M«* 
dian  tarsorrhaphy  is  scarcely  ever  employed  except  in  paralytic  ectro- 
pion, and  is  done  then  only  beraube  in  this  condition  the  lower  fid 
generally  droops  more  in  its  inner  than  iu  it«  outer  hail. 
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When  tbo  lower  liil  has  bwn  in  n  corMlilinn  of  evl mpion  for  a  pretty  long  time. 
It  is  OMliiianly  found  to  buve  bpc-oinc  tilottgatvd  \>y  the  drctching  it  has  uiiUcr^oiip, 
In  >ini<>r  to  make  ihv  lid  short  aKoin,  a  |iniri«iim-  by  wliicti  it  i»  ut  the  sumo  lime 
(lUt  ufioit  tlie  stretch  and  preiiwd  ngitinst  thv  eyeball,  t  hv  lower  lid,  iu  the  j>orförni- 
njip«  of  tnrmrrhapliy,  is  pared  lo  a  gn^utcr  extent  than  i>  the  upper.  When  tbc 
«longatittn  la  particularly  marknl.tliü  lid  is  shortvnwl  by  ricifann:  a  triangular 
pices  at  iti  center  extrvinily.  The  ai>ex  of  ih«  Iriun^k-  is  din.-cl«d  downward,  and 
it«  baae  onrresponds  to  the  free  border  of  lUu  lid.  The  two  sides  of  tiie  Iriangular 
ootch  arc  uniuil  by  mi'iins  of  »iitun». 

Tlie  oi>eriitioü  »f  unitiut;  I  li«  lid«  by  means  of  tureufrliapby  is  somelinies  dnno 
under  grrat  tension — e.  p.,  when  lh<>  ntloinjit  is  nini!(>  lo  bring  pIos^t  tcigethi-r  li4U 
that  haire  bocomc  short^ncNl,  or  when  the  operation  is  donr  in  a  cax*  of  «xophlhal- 
nid«.  In  the  hitt«r  uvvut  it  is  tiro  riilargrd  eyeball  that  tuiid«  tu  push  fho  lids  apArt. 
To  diminish  th»  lensinn,  that  [xirlion  of  Ihe  palpr^bral  fUsun;  «lut-h  ifi  in  n'niain 
o[ien  may  alio  lie  pIokmnI  by  incann  of  f>iiturcA,  this  being  «lone  without  paring  the 
vtX^s  of  llir  lids,  fo  tbnt  the  nniun  shall  be  only  a  provisional  one.  The  i>utiims 
arp  left  in  nnlil  they  out  thi^ir  way  through,  or  until  lite  healing  of  the  wound  made 
by  the  tanorrhapbjr  baa  become  BufFieiently  Arm. 


VI.    OpEttATIOSS    FOB    ENTROPION. 

no.  Spntitic  entroj)ion  develop«  onl.v  when  the  BkJn  of  tlie  lids  is 
ftbuiulant  and  relaxed  (see  pii^e  540).  ]f  thoti  the  skiti  i»  put  ujHin 
the  stretch  by  jiiiiching  li[1  n  hariKoniul  ftdd  vf  it  in  the  tinkers,  the 
entropion  disuppcar«.  Upon  this  obüeniition  depend  those  methods  of 
operating  for  entropion  which  prodtioe  contraction  of  the  akin  of  the 
lid  in  a  vertical  direcuon.  Other  methods,  on  the  contrary,  attempt  to 
euro  ih©  entropion  by  weakening  the  obiciilaris,  the  contraction  of 
which  cau8.ßS  the  eutmpioii.  The  methods  of  operating  that  arc  most 
in  itue  are : 

1.  (tfiiUariTf  Sahire.  This  operation  as  modified  by  Arit  is  per- 
formed lis  folluwa :  One  tti.'e<lte  of  a  thread  which  ia  armed  with  needle« 
al  both  ends  is  oiit<^>re(l  at  the  junction  of  the  middle  and  inner  tlitrda 
of  the  lower  lid.  The  i>oiat  of  entry  lies  close  to  the  border  of  the  lid 
(e.  Fit;.  2ätj  A),  the  ])oint  of  exit  at  o  distance  below  it  upon  the  cheek 
equal  to  about  llio  breadth  of  the  thumb  {d).  The  second  needle  is 
passed  in  a  similar  fashion  and  near  the  first,  so  that  the  loop  end  of 
the  thread  Hew  upon  the  skin  near  the  border  of  the  lid  (c,  Fig.  255), 
and  the  two  threads  rtin  downward  beneath  the  t<kin  of  the  lids  in  a 
parallel  direction.  A  ßimilnr  loop  of  thread  is  applied  at  the  junction 
of  the  middle  and  outer  tliirds  of  tho  lid.  If  the  two  ends  of  each 
thread  are  tied  over  a  stnall  roll  of  adliesi^^e  plaster  or  of  Jwloform 
gauze  and  drawn  tight,  a  hnrizontal  fold  of  gkin  h  pinched  up  upon 
the  lower  lid  (a.  Fig.  Wfi  B),  and  thus  the  entropion  is  made  to  disap- 
pear. In  order  to  produce  a  sufficient  effect,  the  threads  are  drawn 
tight  enough  to  produce  a  slight  degree  of  ectropion,  which  siibw- 
quently  i5ieappenrs.  The  threads  phnuld  be  left  In  until  cicntrii-ial 
bands,  which  shall  produce  the  same  effect  that  the  threads  did«  form 


796  OPERATIONS.      • 

along  the  channels  made  by  the  threads.  The  entropion  is  apt  to  set 
in  again  subsequently  in  spite  of  the  operation.  The  latter»  accord- 
ingly, is  only  adapted  to  those  cases  in  which  we  are  dealing  with  aa 
entropion  of  presumably  short  duration,  as,  for  example,  tbatT  fona 
which  develops  beneath  a  bandage. 

2.  Excision  of  a  Horizontal  Strip  of  Skin.  A  horizontal  fold  of 
skin  is  pinched  up  between  two  fingers,  its  size  being  so  ganged  that 
the  entropion  shall  be  relieved  by  it  without,  however,  an  entropion  or 


B 
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A,  niture  in  (Jaillard-Arlt'B  merhod:  modenf  ap^ylng  the  loop  of  tbreMl.    B,  the  ■uneaftn- 
the  loop  baa  been  drawn  tight.    0,  BUtur«  in  SneUeo'a  method. 

a  lagophthalmus  being  produced;  then  this  fold  is  snipped  off  with 
one  stroke  of  the  scissors,  and  the  two  edges  of  the  wound  are  next 
united  by  means  of  some  sutures.  If  the  operation  is  to  be  effectual, 
the  upper  edge  of  the  wound  must  lie  pretty  close  to  the  free  border  of 
the  lid.  The  result  of  tliis  operation  is  ordinarily  permanent,  although 
here,  too,  recurrences  of  the  ectropion  sometimes  take  place  thn>ugli 
subsequent  stretching  of  the  skin.  Hence  the  much  more  comjilicateil 
Hotz's  operation  (see  page  788),  which  fastens  the  skin  of  the  lids  to 
a  fixed  point,  the  attached  border  of  the  tarsus,  is  also  eraployed  in 
entropion. 

3.  Excision  of  a  Vertical  Strip  of  Slin.  It  we  push  backwanl 
upon  the  entropioni^ed  lid  in  the  region  of  the  orbital  margin,  the  lid 
goes  bank  into  place.  We  make  tfae  of  this  fact  in  order  to  keep  the 
lid  in  the  proper  position  by  means  of  an  appropriately  placed  bandage 
(page  541) ;  but  we  can  also  secure  a  permanent  effect  of  this  kind  by 
shortening  tlie  skin  of  the  lid  in  a  horizontal  direction,  so  that  it  be- 
comes tense  and  prosses  tlie  lid  backward.  We  excise  from  the  skin  of 
the  lower  lid  a  piece  in  the  shape  of  a  triangle,  whose  base  ia  horizontal 
and  runs  along  the  lower  border  of  the  tarsus,  while  its  apex,  directed 
downward,  about  corresponds  t-o  the  lower  margin  of  the  orbit.  We 
then  unite  the  two  lateral  edges  of  the  incision  after  loosening  «p  thetr 
connections  horizontally  to  a  sufficient  extent  (Von  Graefe).      The 
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scars  reeiittiDg  from  tliis  uiieratUin  aro  mther  mure  vieible  tLau  those 
resulting  from  the  excisiou  of  a  horizontAl  strip  of  akin,  because  they 
nm  perpendicular  to  the  direction  of  the  ciitaitoou»  folds ;  but,  on  the 
other  hand,  this  operation  afTordK  more  fioiruriiy  ngniiist  n-lapses. 

4.  Canthoplattttf,  since  it  ixOicveR  blepharospasm,  may  alao  be  em* 
ployed  for  the  abrogation  of  fipaatic  entropion.  In  those  coma  in  which 
hlfpharophimoeiis  is  present  with  the  entropjaii,  the  former  condition 
must  be  removed  permanently  by  the  canthoplasly. 

In  cicatricial  entropion,  due  to  shrinking  4)t  the  conjunctiva  and 
llie  tarsus,  those  metluMltt  of  upormtiiig  ar«  iiidinited  which  are  employed 
tor  trichiasis,  since  cicatricial  entropion  may,  as  far  as  its  origin  is  con- 
cerned, be  regarded  as  nothing  but  a  trichiasis  that  has  become  far 
advanced. 

InsLead  ot  QailUrd'a  suture  ve  mij*  aJso  employ  otw  at  Siii-IIbd's  (not  to  b« 
contoaniled  «itb  Snellün's  euturr  for  ectropion).  This  wnn  inoiIifiH  by  Stdlwag 
in  the  following  waj* :  "One  or  two  stout  threads  ariiied  with  curved  nocdlca 
at  both  ends  ar«  passed  through  tliu  cntic«  thifkiip»*  ol  the  Hfl.  starting  Jruni  the 
de«[iest  portion  ot  the  rotnilarsal  folil  of  Ihr  conjun^'tivA  (a.  Fig.  W16  ('),  rxi  that 
they  form  at  the  fundus  of  th«  cunjnncrivftl  sac  one  ur  tvo  loops  four  to  fir« 
uiilliiuvlrvs  in  Icuf^b  and  pliKt-tl  jiarullel  lo  tho  free  bonier  of  the  ltd.  The 
separat«  nM'illvj  are  next  carricl  buck  ilirough  their  {>nints  of  exit  in  tbi-  external 
covering  of  the  lid  (i),  the»  an.>  i>ivi»«d  vortic-ally  b«twi:«]i  tlie  latter  aad  th«  flbrw 
cartilagu  to  a  point  just  at  the  i-xtemal  lip  of  tliu  lirl,  there  <e)  are  brought  out 
Oifaii),  anil  the  tvo  ends  of  cucb  thrrad  an?  drrnrn  »s  tt^hl  as  nccrssarjr  orer  a 
rull  of  wlhuiiTe  planter  itinl  tioil." 


VII.   OfERATlOSS   FOR  KCTBOPION. 

171.  In  spoBiic  KiropioH.,  vhich  does  not  yield  to  reposition  and  the 
application  of  a  bandage,  SnciUn*^  suinre  gives  the  best  eervic«.  Like 
Gaillard'e  suture  in  entropion,  it  con^iste  of  two  loops  of  thread,  one  of 
vbich  is  situated  at  the  junction  of  the  external  and  middle  thirds, 
the  other  nt  the  junction  of  the  middle  and  inner  thirds,  and  which 
are  passed  downward  (or  in  the  nppcr  lid  upward)  beneath  the  skin  of 
the  lid.  The  point  of  entry,  however,  is  different.  In  Snellen's  suture 
this  lies  at  the  summit  of  thoectropionised  conjiinuliva — that  is,  under 
ordinary  cimiinnstanct'«  close  to  the  posterior  margin  of  the  tarsus 
(a,  Kig.  2.57  A).  From  this  point  the  needle  is  passed  down  benoalh 
the  skin  of  the  lid  to  a  i>oint  about  at  the  summit  of  the  lower  margin 
of  the  orbit,  and  there  is  brought  out  again  (b).  The  second  needle 
with  the  otlier  end  of  the  thread  is  carried  down  close  to  tlie  first  and 
parnllel  with  it.  The  two  extremities  of  the  thread  which  thnscome 
to  view  upon  the  cheek  are  tied  over  a  roll  of  adhesive  plaster  or 
iodoform  gauxe  and  drawn  tight  ontil  a  slight  degree  of  entropion 
(Fig.  S5T  B)  is  produced.  The  snme  thing  is  done  with  tho  second 
loop.    The  mode  of  actiuu  of  the  oj>erauon  depends  upon  the  fact 
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tliat  ibo  protrodtng  portion  of  the  conjunoHra,  which  ie  caught  in 
the  loop,  is  drawn  downward  and  forward  in  the  direction  of  tlw 
akin.  This  suture  can  ulso  bo  omplojcd  in  senile  ectropion,  althoagh 
in  this  case  iL  ustiaUy  hiut  uu  {>cruiancnt  effect. 

Paralyfic  ectropion  indicates  the  performance  of  tarsorrhaphy. 
The  latter  is  aUo  fre<iiienlly  performed  in  »enile  ectropion,  although  in 
the  Ittttt^r  Kuhiit's  «|>enilioii  gives  much  better  rosulu.  This  is  noth- 
ing but  u  modiGcation  vf  the  old  method 
uf  Antyllus.  U  depends  upon  the  fact 
th»t  t)ic  lid  vrhou  eetropionized  is  elon- 
gated, and  that,  when  it  has  been  made 
stifTor  by  being  shortened,  it  becomes  ap- 
plied to  the  eyeball.  The  shortouing  is 
accomplished  by  cutting  out  a  triangular 
piece,  the  base  of  wliich  must  liv  at  the 
faoi-dcr  of  the  lid,  since  here  the  elongation 
is  mo»t  coiisidcmble.  In  «inler  Uiut  a  colo- 
boma  of  the  lid  may  nut  lie  pruUuci*d,  the 
cxeiaioti  sliouid  nuL  affect  the  entire  thick- 
ness of  the  lid,  but  only  its  inner  layen— 
namely,  the  conjunctiva  and  lar^nc  The 
oiieratiuu  eu«  niodili'.-d  by  »filU-r  is  jier- 
(ormod,  as  follows:  Tiie  lid  is  split  along  the  uMermargtnal  line  into 
two  lamiuie.tho  operator  beginning  his  section  in  the  center  of  the  lid, 
where  afterward  the  piece  is  excised  from  the  tarsus,  and  then  coo* 
tinning  the  pruccss  of  tiiLsion  toward  the  outer  and  inner  ends,  rospeo* 
lively,  of  t.he^lid.  Nnw  the  triangular  piece  is  excised  from  lln-  tnr»na, 
and  the:L  the  two  cut  edges  of  the  tarsus  are  united  by  sutnros,  while 
the  skin  ulotig  the  interinarginal  Hue  is  likewise  attached  by  sntnres  to 
the  free  edge  of  the  tarsus,  and  in  ^utili  a  way — by  upptying  the 
sutures  obltriuely — that  the  excess  of  skin  present  at  the  spot  where 
the  tarsus  was  excised  is  compensated  for. 

With  respect  to  cicalricial  ectropion,  thf>  h-ust  aorious  eases  are  tho*' 
in  which  not  much  skin  has  b<'cn  lost  and  the  contraction  of  the  lid  iä 
cnufiod  simply  by  d  few  cicatricial  bands,  especially  if  those  draw  th« 
lid  in  against  the  bone  and  attach  it  to  the  latter—»  condition  wbjoh 
so  frcpiently  romaina  after  caries  of  the  margin  of  the  orbit.  In  sneb 
cases  the  ciratrieial  hands  may  either  be  divided  suhcutaueously  or  be 
cut  out  aUogether,  ueconiing  to  their  situation,  and  the  cutaneous 
wound  be  closed  again  by  suture«.  The  effect  of  such  an  operatioa  is 
made  more  thorough  and  also  more  bating  by  a  tarsorrhaphy  per* 
formed  at  the  same  time-  If,  however,  much  of  the  i^kin  of  the  lid  hu 
been  tost,  we  niit  luivo  no  succe^  with  this  simple  operation,  but  mtut 
proceed  to  the  performance  of  bU'pkarophtnttf,  the  object  of  which  is 
to  rcplai^e  the  »kin  that  has  been  lust.     In  this  operation  the  dcAtricial 
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portion  of  the  lid  is  first  divided  by  an  iucisiou  parallel  to  the  free 
border  of  the  lid,  and  then  the  more  deeply  situated  cicalriciid  Wnds 
are  also  out  through  until  the  lid  is  freely  movable  and  can  be  brought 
into  ita  normal  position  without  any  stniin  being  put  upon  it.  Thuae 
portions  of  the  cicatricial  skin  wliich  appear  to  have  but  little  vitality 
are  excised,  in  doing  whinli,  howovt-r,  tli«  free  border  of  the  lid,  whcr- 
erer  it  has  been  preeorvcd,  is  spared  as  far  as  possible;  then  the  lid  i« 
bronght  into  the  proper  position  and  retained  there  by  bt'ing  united  to 
the  other  lid.  The  union  of  the  two  lids  tthonld  be  made  ii  pernmnent 
one  for  about  the  outer  third  of  the  palpebral  fitssure — i.  e.,  should  be 
combineil  with  paring  of  the  borders  of  the  lids  as  In  the  method  of 
tarsfirrhiijihy — but  the  inner  two  tliirds  uf  the  piilpebnil  lissirre  are 
united  dimply  by  mean»  uf  a  temporary  »iuttire.  Afler  llie  lid  has  been 
thus  put  in  place,  the  incision  which  was  made  for  the  purpose  of 
releasing  itgapeA  widely  so  h«  to  form  quite  a  large  raw  surface.  As 
the  ectropion  would  recur  when  this  siirfnce  cicatrizQii,  the  latter  ronet 
be  covered  with  skin  either  by  means  of  pedicniato  skin  flnps  taken 
from  the  vicinity  of  the  wound,  or  by  means  of  pieces  of  skin  which 
have  no  pedicle. 

For  the  formation  ot  flaps  tpHh  a  pedicle  a  great  nnmber  of  meth- 
otii  have  been  propo^cil,  iirnording  to  the  size  and  shajie  of  the  loss  of 
substance.  The  methods  most  em- 
ployed are  those  of  i'Vicke  and  Dief- 
f en bach. 

Frü'1-f^i  mtihod  is  pspeciallr 
lulaptcd  for  elongated  losses  of  sub* 
Blancc,  whether  H|ifin  the  upper  or 
the  lower  lid.  To  cover  these  losses 
nf  snbatance  a  tongue-shaped  flap 
( /j,  Fig.  W8)  is  fashioned,  the  base 
of  which  adjoins  one  end  of  the  loss 
of  substance  {S).  The  Bap  is  most 
commonly  taken  from  the  skin  of 
the  temple  and  the  clieek,  and  in 
size  and  shape  must  be  made  to  fit 
the  loss  of  8i)))stanee.  In  doing  this 
it.  muAt  be  home  in  mirul  that  the 
lh»p  shriakH  not  only  immediately 
after  it  has  been  detached,  but  also 
subspi^uently.  It  must  therefore  be  mode  abont  one  third  latter  in  all 
its  dimensions  thtin  the  Ioks  of  Mdiftanee.  In  oi-der  that  its  nourish- 
ment may  be  snlisfuetory,  \k^  biuv*  must  ho  made  broad  enough,  and, 
moreover,  should  not  be  twisted  too  much  in  tho  act  of  transplanting 
the  nH|>  into  tho  wound.  For  the  same  reafon,  the  «kin  should  not  bo 
dissectnl  ufl  clean,  but  the  subcutaneous  fat,  together  with  the  vesaels 
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running  in  it,  should  he.  iikon  with  the  flap.  The  fliip  llius  tliMcet 
otT  is  [ilacet]  ujiun  the  loss  of  substance,  and  is  aitactied  by  futures  to 
its  edges,  which  have  previously  been  reodercd  movable  hy  undennia- 
lüg.  The  raw  surface  which  remaioe  at  the  8j)ot  where  the  flap  Iim 
bocii  diescctcd  off  «in  iiäiiiiUy  be  dicntniaht-d  considerably  in  »i>e  tii 
means  of  sutures  ;  the  remaining  surface  is  allowed  to  heal  by  granoU* 
tion.  Ac  the  basQ  of  the  flap  there  is  formed  by  tlio  torKion  lo  which 
it  haä  beon  subjected  a  swelling  which  is  larger  in  prupurtion  to  the 
Bnioiint  of  twisting  that  the  flap  has  undergone.  Tliis  swojling  flattou 
out  afterward  su  as  to  become  lees  perceptible  ;  shuuM  it,  howeveri 
cause  ditiligurement,  it  may  be  eiciscd  later  on. 

DhfftnbadCa  methoti  becomes  applicable  whenever  the  loss  of  Hib- 
stancu  citlior  ha-s  tlia  form  of  a  triangle  (the  baxe  of  which  looks  towanl 
the  bonier  of  the  lid),  or  can  be  readily  brought  into  The  tritmgaUr 
form  (#,  Fig.  '^^8).  It  is  better  adapted  to  the  lower  than  to  the  upper 
lid.  The  (lap  {I)  je  ordinarily  taken  from  the  temporal  side  of  the  lo« 
of  Bub-stiiriec — i.  c-,  from  the  cheek.  An  incision  is  made  toward  tb* 
temporal  siiic  along  the  prolongation  of  the  boäc  of  the  triangle.  It 
should  he  eomewliat  longer  than  the  latter,  in  oonsideraLioii  of  the 
shrinking  which  the  llap  will  undergo.  From  the  outer  oxtn-niiit  of 
thia  sectiou  {a)  a  second  incleiou  is  made  downward  parallel  to  tbeoulcr 
side  of  the  trianglü.  In  this  way  a  quadrangular  flap  is  circumsi^ribnl« 
the  bade  of  which  is  situated  bcluw.  This  flap  is  now  detached  by 
diiwi'Utiim,  and  is  turned  slightly  toward  the  nasal  side  so  as  ßaally  to 
lie  upon  tho  loss  of  substance,  to  which  it  is  then  attached  by  sulnr». 
The  loss  of  auhstanoe  which  remains  at  the  spot  from  which  the  flap 
wuä  taken  is  maOe  lu  small  as  poaaiblo  by  meatifl  of  sutures,  and  the 
reniuin<ler  of  it  is  allowed  to  heal  by  granulation. 

Tho  raw  surface  which  is  presented  to  view  after  the  ectropjonized 
]i<l  ha^  been  put  into  place  may  also  lie  covered  by  portions  of  EJcin 
«lestittiU-  of  pedicles — an  operation  which  iacalled  »kin^gra/ttHg.  Th» 
was  llrst  introduced  into  surgery  as  ti  well-established  procirdure  by 
Ki'verdin,  altfiongli  isolated  exjieriments  had  been  made  with  it  before. 
Two  (litTcrent  methods  are  distinguished,  according  to  the  thicknew  of 
the  piece  of  skin  that  is  grafted.  In  one  method  Terr  thin  pieces  are 
tiikcn  which  contain  only  tho  meet  siiporficiHl  layers  of  tho  akin — 
mtmcly,  the  epidernii>j,  the  rete  Malpighii.  and  the  apicea  of  the  pspillie 
(epidermic  graft).  In  the  other  method  portions  of  skin  are  nsed 
which  include  the  entire  thickness  of  the  cutis,  and  which  are  trans- 
ferred to  the  loss  of  substance  either  cut  up  into  small  pieces,  or  under 
the  form  ot  flaps  of  some  ^ixo  (dermic  gntft).  In  dissecting  off  the 
skin  tluit  is  to  be  transplanted,  alt  sn))cutaneuus  fat  must  be  carefally 
removed  from  it :  and,  furthermore,  it  shoald  bo  taken  from  thoM  porta 
uf  the  body  whicli  have  a  thin  i^kin,  such  as  the  lids  have.  For  this 
purpose  tho  inner  side  of  the  upper  arm  is  commonly  selected.     The 


fikin  maj  also  b«  taken  fmm  otlier  peraons  or  from  aniputateil  limlM 
with  suuud  ekiii.  A  iiosition  midway  between  the  ejiidurniic  ami  Um 
dermic  method  of  making  graft»  in  occupied  by  Thierech's  method,  in 
wltich  romparatively  lurgc-sized  pieces  of  skin  are  taken,  but  which 
bvaides  fpiihi-liuin  conuin  only  the  most  supi-rtieiat  laym-H  uf  the  cutis. 

With  ihe  pieces  of  «kin,  which  uro  trimmed  to  tit  the  freshly  maile 
r»w  surface,  the  latter  is  carefully  covered  over  in  mch  a  way  that  tliey 
are  every w hero  in  intimate  euntaot  with  the  suhjm^i'iil  part^,  »gainst 
which  ihey  arc  then  kept  applied  by  means  of  a  hghtpreiH!ure  bandage. 

The  method  of  grafting  has  the  advantage  over  the  formation  of 
skin  flujM  with  a  pdlinle,  that  Um  face  is  not  dliifignreil  by  anr  addi* 
tional  cicatrices.  On  t)ic  otlicr  hand,  it  atlurds  less  certainty  uf  tjuecess, 
since  the  pieoeflof  skin  often  become  gangrenous.  But  even  wlicn  they 
do  become  attached  they  afterwanl  «brink  very  mnch,  so  that  the  suo< 
oeas  of  the  ofteratiou  is  diminished,  or  is  oven  entirely  nullifietl.  This 
is  Mpeciiilly  true  of  transplanted  piece«  of  epitlieÜum ;  larger  grafts 
that  are  taken  from  the  whole  thickness  of  the  cut  is  ährinklcäs,  und 
are  hence  much  preferable  to  the  former  for  blepharoplasty.  The 
ogienition  of  grafting  is  especially  adapted  to  those  cases  in  which  wo 
aro  dealing  with  only  small  losaei  of  substance  and  the  operation  is 
performed  mninly  for  cosmetic  purposes.  It  is  further  indicated  in 
these  eases  in  which  the  skin  surrounding  the  lida  can  not  bo  employed 
for  making  flaps  with  pedicles,  owing,  for  example,  to  its  cicatricial 
cliaracter.  In  the  other  caries,  in  which  large  lo^sea  of  substance  are  to 
be  covered,  and  enpecially  wliero  the  objtM?t  is  to  relieve  a  lagopli- 
tbalmuB,  the  method  of  ]K'di('n[iite  flajw  is  to  be  preferred,  because, 
although  causing  more  disturbance  of  the  parts,  it  novortheless  gives 
more  curtjiinLy  of  success. 

VIII.  Operations  for  Ptosis. 

172.  An  operation  is  indicated  both  in  congenital  ptosis  and  in  old 
cases  of  acquired  ptosis  which  can  not  be  cured  in  any  other  way.  A 
whole  series  of  mcthotifi  of  uimraiing  for  ptosis  has  been  proposed,  a 
circumstAuco  which  proves  that  no  one  of  them  gives  perfectly  satis- 
factory results.  This  can  be  readily  understood,  since,  in  fact,  the 
physiological  actiiui  nf  a  muscle  can  not  be  perfectly  replaced  by  any 
surgical  o]K'ration  whatever. 

The  oldest  method  consisted  in  shortening  the  lid  by  excising  a  fold 
of  skin,  a  procedure  which  Von  Ortiefo  combined  with  excieion  of  the 
subjacent  bundles  of  fiber«  of  the  orbicularis  (the  antagonist  oX  (he 
levat4>r  polpcbrs).  This  method  has  been  abandoned,  because  a  suffi- 
ciently great  shortening  of  the  lid  always  results  in  a  cnnniderable 
degree  of  lagophthalmus;  and  if  only  a  little  skin  is  excised  the  o]tpni< 
lion  is  nnsuoccssful.     It  is  true  that  the  new  methods  also  are  not  fre« 
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from  the  objection  tliat  they  CAUse  a  certain  degree  of  IngoplithalmDi, 
bill,  in  cumjNiritioii  with  the  i-ffiji^l  pruduccü,  this  is  &liglit  and  Dot 
injurioue.  These  new  methods  start  from  the  idea  that  the  action  of 
the  levator  can  be  replaced  only  by  a  muscular  action.  If  thoro  is  i 
levator  which,  though  weukuneil,  cun  still  uoutnict,  we  attempt  to 
increase  its  effect  upon  the  lid ;  if  the  levator  is  entirely  nbaent,  ve 
endeavor  to  invoke  the  aid  of  other  muscles,  above  all  the  froQtalia,  for 
lifting  the  lid. 

1.  An  incream  in  the  action  of  the  levator  ia  effected  by  nhorUHiny 
the  latter.  This  idea  lie«  at  the  foiihdaiiou  of  tho  operation  for 
advancement  of  tho  levator  propuBe<l  by  ßventbnscb.  A  cntaneoos 
incision  is  made  about  midvay  between  the  border  of  the  lid  and  the 
eyebrow,  and  jiasäirig  in  a  horizontal  direction  from  one  end  of  the  lid 
to  the  other.  Starting  from  this  incision,  the  skin  and  the  fiber»  of 
the  orbicnlaris  are  loosened  from  their  attachments,  so  that  ihey  can 
be  puslmtl  to  one  side,  aud  the  upper  border  of  the  tarsus  together  with 
the  levator  can  be  exposed  to  view.  A  loop  of  thread  is  then  paued 
through  the  tendon  as  high  up  as  possible,  the  two  enda  of  the  loop 
being  curried  down  between  the  tarsus  and  the  skin  of  Ibe  lids  and 
brought  out  in  the  intermnrginal  simce.  If  these  ends  arc  tied  th«r« 
and  drawn  taut,  the  tendon  of  the  levator  is  drawn  down  by  xneans  of 
the  loop  which  has  been  passed  through  it  Three  such  loops  should 
be  applifxl— ono  in  the  middle  and  one  on  either  side. 

This  method  gives  good  result«,  whicli,  however,  are  not  always 
permanent,  as  the  tendon  winch  has  been  drawn  down  by  the  loops  of 
thread  subsequently  retracts.  Better  and  more  permanent  results 
are  obtained  if  we  perform  the  operation  of  shortening  tho  tt^ndon  by 
exeüittg  a  portion  of  it.  The  skin  of  the  lid  is  incised  along  the  convex 
border  of  the  tarsus,  aud  from  this  point  dissected  np  aa  fur  as  the 
eyebrow.  The  fascia  tarso- orbital  is  and,  after  this  has  been  divided, 
the  tctidon  of  the  levator  now  lie  exposed  to  view.  Of  the  tendon  a 
portion  is  exsected  whose  length  must  be  regulated  by  the  degree  of 
ptosis.  Then  the  anterior  extremity  of  the  shortened  muscle  is  sewed 
again  to  the  convex  bonier  of  the  tarsus. 

2.  If  the  levator  is  com]>1ctely  inactive,  shortening  of  it  would  be 
without  result.  Wo  then  endeavor  to  replace  iu  action  by  that  of  tbe 
frontalis;  starting  from  the  fact  that  persons  with  ptosis  are  able  to 
lift  tho  lid  a  little  by  wrinkling  Uie  forehead,  lly  ibis  means  tbe  eye« 
brows  are  lifted  and  thus  indirectly  tho  lid  is  lifltnl  tim.  But  the  skin 
of  the  lid  must  be  entirety  smoothed  out  before  tlie  c^lge  of  the  lid  can 
be  elevated  at  nil,  and  hence  the  greatest  part  of  the  effect  that  thr 
contraction  of  tho  frontalis  is  able  to  exert  is  lost.  Hence«  the  idea 
arose  of  making  tho  elovution  of  the  lid  more  extensive  by  connecting 
it  directly  with  the  fibers  of  the  frontalis.  This  may  be  effected  by 
means  of  a  attheuianeoua  suture  (DrauBart,  Fagenstechrr). 
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One  needle  of  a  thread  armed  with  needh's  iit  both  i-nda  ia  entered 
above  the  free  border  of  the  lid  and  is  curritnl  up  thMieuth  tlie  skin  of 
the  lid  to  the  arch  of  the  eyebrows,  above  which  it  ia  brought  out  again. 
The  second  needle  is  passed  ulongiiide  the  first.  There  18  thus  a  loop  of 
thread  l}'ing  within  the  lid,  the  niidille  of  the  loop  being  üitiiuted  above 
the  free  border  of  the  lid  and  its  two  ends  emerging  above  the  eyebrows. 
These  ends  are  tied  over  a  roll  of  adhesive  plaster  or  iodoform  gnuxo 
»nd  drawn  tight    The  threads  are  not  removed  until  arm  cicatricial 

•  Lands  are  formed  along  the  eiituru  trai^ks — Hands  which  extend  from  the 
^  lid  to  the  surface  of  the  frontalis  mniücle  and  conned  these  two  struc- 
tures logother-(give  tbCmiMcle  what  may  be  called  a  tendon  for  the 
upper  lid). 

The  same,  only  in  a  more  thoroughgoing  way,  ib  Recurcd  by  the 

B  operation  of  Fanas,    This  tries  to  secure  the  conuection  between  the 

"  lid  and  the  frontalis  muscle  by  the 
formation  of  a  piHÜrle  from  the 
skin  of  the  former,  which  pedicle 

'      h  attached  to  the  gkin  of  the  fure- 

Bhead  and  to  the  surface  of  the 
muscle.  The  appended  figure  (Fig. 
250)  shows  how  thtf  jXHlicle  i»  cut 
out  of  tho  skin  of  the  lid.     The 

^  pedicle,  s,  after  being  defined  by 

■  incision,  is  disitectcd  from  its  bed 
until  it  is  fn>ely  movable;  then 
a  horizontal  incision,  a,  is  made 
through  the  skin  directly  above 
the  eyebrow.  Starting  both  from 
this  incision  and  from  tho  wound 
already  ntmlc  below,  the  skin  of  the  eyebrow  is  undermined  so  that  a 
bridge  of  tissue  iä  formell,  beneath  which  the  pellicle,  5,  is  shppeil  so 
that  its  upper  margin  ia  in  contact  with  the  upper  lip  of  the  incis- 
ion, «.  Its  attachment  to  the  latti'r  is  effected  by  means  of  a  loop  of 
thread,  the  center  of  which  li^s  on  the  cutaneous  side  of  the  pedicle, 
while  its  extrrrnitios,  li  A,  ntv  pn«tiied  through  the  upper  lip  of  the 
wound.  By  drawing  the  Ino])  tiyht  the  pedicle  is  lifted  up  and  is 
attached  to  the  upper  border  of  the  wound.  If  necessary,  a  second  loop 
may  be  applied,  and  also  some  interrupted  sutures,  to  secure  exact 
adaptatiou  of  the  edges. 


Fu).  SW— I'uTAB*«  OpBiUTMiii  rm  Ptomh. 


ISnns's  opcrslion  has  given  mn  the  bi^st  results  of  (inr  in  romplcte  ptosia.  It» 
'  drscripiion  a»  here  gifcn  varios  in  mm«  unimportaDt  details  from  that  which  Panas 
hiniwlf  irivi^  It  ituij  luifipon  thnt  ti|mn  ilriLvini;  up  thv  imliclp  entropion  U  [)to- 
diiced.  In  this  oAsp  an  A^lilitioiial  limp  i\t  ihrcarl  must  h«  applied  on  eithpr  eide, 
which  paasi'8  above  thronch  tlie  upper  niarein  of  the  wound,  as  the  othvr  Uwps  iln, 
but  below  docs  not  lake  ia  Lbe  ekiu  üf  tho  flap  but  otUjr  the  tleepcr  parts  (fucia 
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tarsoorbitalis).  When  these  additional  loops  are  draws  up,  ectmpion  will  not 
occur.  In  this  operation  there  is  no  skin  lost  Hence,  if  it  should  be  apparent  that 
the  lid  has  been  shortened  too  much,  all  that  we  need  to  do  is  to  draw  the  pedicle 
less  high  up — i.  e.,  attach  it  farther  down. 

In  order  to  avoid  doing  an  operation  for  ptosis,  different  kinds  of  fine  win 
clamps  have  been  devised,  which,  applied  either  alone  or  in  coDJunction  with  a  nose 
[tiece,  serve  to  grasp  the  skin  of  the  lid  and  lift  it  up.  Also  an  ordinary  monocle 
jammed  iato  the  eye  may  serve  the  same  purpose. 


li 

Äff/ 
FlO.  260.— IXSTRfUtVTS  FOK  OPEMtKO  TDE  EyS  XitD  KtZVtSO  IT  IX  PLiCIL 

a,  b,cd,e,  Tarious  forius  of  spring  spocul«  for  holding  tli«  «je  opea  in  upon* 
ÜoDB  (pnge  7U8>. 

/.  [JcarnkTre's  elevator  or  lid  retractor,  for  holding  the  lidi  apart  in  ciunirw- 
Uons  or  the  e>'e  and  in  o|icr»l  ions.    (See  pages  3  and  7S&.) 

g.  Qxutiuu  furvt-|is  for  holding  Lhtt  uj^ebüH  otead;  in  ojwratioas  ([>agv  735). 

K,  S««lillot'*  double  hook  for  flxiug  the  eyeball,  usjjecially  in  slrabisiuiu  op4>ni- 

tiona. 
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Fio.  Ml.— lx«TRv«Eyw  ro«  OrBtirioss  tros  rni:  Lid». 

a,  Jigrr's  burn  pUt«  li>il  bolder ;  b.  Knapp*«  bkptiArosUil  (entropi<iu  forevpi; 
ttd  cUmp);  e,  ümmikTTv'i  ciilnitHoa  forceps,  a.  h.  e  ar«  iiiMrt«!  boiHwlb  Um  lid, 
thud  alTorJing  a  rv»wttng  Mirfare  upon  whiob  to  ctit  in  all  o[»emionK  ufton  the  üda 
<o[>urKti<Jtu  fui'  «titru|jLuii.  e<.'trvpiun,  irivliiMt^  |>Ui«i8.  cbnlitAluti,  etc.).  (!?ev  r*S** 
&34, 7^6,  7U5,  «Uli  7It7.)  b  und  c.  wbk-h  lisvc  tt  ring  tJmt  can  Itif  sltvwwI  duwn  opoi 
llic  lid.  al»  avt  a»  clam[w.  holding  the  lid  firtnlv  in  place  oiid  prorenting  hwiDOi^ 
Thngf.  during  (he  ofteraliun.  i/.  t-pitating  furcfip«  (cdium  forni^p«}.  (See  pmgmSn 
and  S88.)  UllieriiutlrumouUusud  m  lid  upcnlioDaar«  ordiiiar^i  «Luüpels, faiitoiini^ 
and  dressing  foi\.-i>pa. 
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Fio.  267.— Instedmests  toe  Paeacbktesis  and  Discission. 
(8ee  pages  756  and  169.) 

a,  brood  needle  for  paracentesis.  b,  Howman's  stop  needle. 

e.  Beer's  cataract  needle,  d.  cotichinp  needle.    {See  page  767.) 

e,  Knapp'fl  knife  needle,  for  discission  of  membranous  cataract.    (See  page  750.) 
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Fio.  S69.~Opbthaliioscope8. 

a,  b,  and  e  show  the  back  view  of  three  varietic«  of  the  ordtaary  form  of 
ophthalmoscope.  This  latter  conaiets  essentially  of  two  parts,  an  anterior  and 
upper  part,  the  mirror,  and  posterior  to  this  a  revoMng  disk  bearing  the  lenses. 
The  mirror  may  be  circular  and  fixed,  as  in  the  examples  here  presented  (see  d. 
which  shows  the  mirror  of  e),  or  quadrangular  and  slightly  movable  about  a  verti- 
cal axis  (tilting  mirror).  In  either  case  it  contains  a  central  apertare  through 
which  the  observer  looks  from  behind  the  mirror,  and  before  which  each  of  the 
lenses  in  the  rotating  disk  passes  as  the  latter  revolves.  The  disk  is  revolve«]  by 
the  pressure  of  the  finger  on  its  milled  edge.  It  consists  either  of  a  single  piece 
bearing  convex  and  concave  glasses  (distinguished  by  the  signs  +  and  —),  as  in  fr ; 
or  of  two  superimposed  disks,  as  iit  c;  or  of  a  disk  with  a  superimpose]  quad- 
rant (rt).  In  other  forms  a  chain  of  lenses  is  used  (Morton  ophthalmoscope)  or  a 
slide  containing  lenses  running  up  and  down  in  the  handle  of  the  instrument.  In 
the  compound  instruments  {a  and  c)  any  glasf>  in  the  superimposed  disk  or  quad- 
rant may  be  brought  before  the  central  aperture  simultaneously  with  any  glass  in 
the  anterior  disk,  and  consequently  a  great  variety  of  combinations  can  be  made. 
The  disks  are  usually  covered,  as  shown  in  b  and  c,  by  a  removable  metal  cap  hav* 
iiig  a  perforation  corresponding  to  the  aperture  in  the  mirror. 
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INSTRUMENTS  FOB  SKIASCOPY,    (two  page  23.) 
Fio.  370.— Lamubbt'»  Rekiuctohkteb. 

This  iiislruinfitt  coiisi»!«  tit  two  suporimpuMHl  melai  tlisk.^  deno  fncba  in 
diamotor,  odp  of  whi<-h  rntiCaiiiH  nine  conrox  l<<n<>4>fi  nitif;;in^  from  *  I  D.  to  +  B  P. 
ami  ten  concavo  lonses  from  —  1  D.  to  —  10  D..  while  the  otti«r  carrica  botfa  Uta 
ouiivL'x  »III}  uuuouvo  friK-tiuiiul  utid  10  D.  louw«.  On  llic  rcrvn«  nd«  of  the  butni- 
mniit  is  »Ti  arm,  carrj'ing  an  «yepiece,  which  can  be  itwung  to  »iUwr  aid»  of  th« 
disk,  occ-oriJiii};  to  which  ere  in  to  bo  tented.  Altaobeil  to  this  arm  ü  a  f^TBdiiated 
cell  in  which  the  eylinilriciil  trial  lens«»  cau  bo  plaoed  at  bbt  deaitvd  snRle.  Tha 
combination  of  nil  foci  in  obtained  in  thn  mmv  manner  as  in  tiie  Loring  ophthaK 
iDi»oope,  and  the  graduated  celt  permits  the  rcitallon  of  the  eylinden  to  a]l  mxtn. 
Attaiohi>d  to  the  cyepiiu^v  in  an  extra  cell  whk-h  will  hold  citbi-r  n  solid  disk  to  cover 
the  other  eye  in  rettnoecopy  or  s  trial  leat  in  testing  both  «yeü  for  refnictii4). 

Botb  dUka  can  be  rcTolvcd  cither  independently  or  together,  witli  one  hand,  ai 
the  wilt  of  the  rt|>t>raror,  wh^n  at  a  diatanecof  one  metT»  from  th*  patient,  by  intmna 
of  a  gi'nr  movcm^>tit  operated  by  a  rod  and  hollow  tubv.  The  rod.  which  lonif 
within  the  hollow  tubü,  operate«  the  main  disk:  the  auxiliary  disk  iü  rtiiat«!  hy 
ni>-jins  of  the  Lube.  A  qimrter  turn  brings  a  lens,  by  oonsecutivv  incrais«  or 
decrease,  before  the  eyepiece. 

The  elbow  joint,  vrliiuh  support«  the  lens  disk»,  rotates  on  tbo  upright  standanl 
in  surh  a  manner  that  the  leriHefi  can  be  plaoetl  before  either  ey«  of  tbe  palieiit 
with'tut  any  elmiige  of  puaition. 


Fio.  £71.— MaKfLB's  Suticon. 

Those  skiascopes  are  designod  to  be  lieM  by  the  patient  befofc  the  eye  dorlnf 
reiinoitL'opic  examination.  Each  contains  a  wriennf  rix  lensM.  ranging  from  1  to 
Odioptrii-s.  piu»  and  minus  respectively.  In  aildilion  to  the«  lean»  there  in  on  tme 
aiile  a  movable  flLde  o-mtaining  a  0  B.  len*.  which  can  1h>  qntokly  slipfwd  up  nrer 
the  olbi»r  Innsea  on«  aftsr  liie  other,  making  fnrther  eombinallons  fr>>ni  7  I>.  to 
12  D.  To  determine  smftHar  errnr*  within  I  D.  a  slide  containing  (bm<  tensei^ 
0.3.1,  0..10,  an'l  0.7S  D.  ri»pcetiroly,  is  placet)  cm  Uie  other  side  and  («ii  pai>>ilv  be 
brought  before  the  other  lenses.  On  the  skiownpc  containing  tlie  plus  leoMa  the 
morablfl  slide  cartiM  iDtnu»  fracticnal  lenBe\  and  vice  versa. 


APPENDIX. 


INSTBL'MKNTS   FOB  MUSCLE  TESTiyo. 


Pto.  37ß.— .Stctkks's  PuoRONnBR.    (See  iwgc  6ia) 


Pto.  sm 

a,  Modrlnx  mti.  (See  pa^  617.)  ConsisU  of  a  bnnl-ruUM^r  dük.  which  boUf 
in  the  OTiit<>r  a  {flosa  rod.  Thr  »■(leot  of  this  transparent  oylintlet  is  to  rsu««  u 
apparent  oloitgAtioti  of  a  f  infrln  flntii«  into  a  ( hin  \uw  of  light,  quit«-  ili^milar  (nun 
U)<>  flaint!  itself.  Th«  line  U  alwa<rH  at  rigtit  Kiigl««  to  tlir  AxU  of  the  rod.  » that 
to  [imdiirr  n  vertlnU  Ifiin.  with  vtiirh  to  test  tinriiutntal  dertatiniia.  the  rod  b 
pUuwd  horizonlAll^.  and  to  produce  a  borlxontal  lin«,  to  tMt  ▼ertical  dcrütUotu.  it 
»  placed  vvrticallf. 

b,  Haddox  rod  composed  of  a  series  of  cjrlindpra. 


APPENniX. 


891 


Pie.  2T7. — ÜTEVEXs'fl  Trokimrtrr  nia  HEAarKiMi  tuk  Vahiol's  VUrtATUtM 
or  THB  Hyeball. 


t 

^^         U  consists  essentiallr  of  an  acbrointtUc  telescope  in  wbkb  the  inverteU  Image 
•  of  tbe  eiHaiint.-tl  eye  is  found  at  Ihv  I'vepic«?  where,  either  »  an  aerial  iina|i:e  or  u 

I  an  tma^  upon  the  frrnun<l  fcliks-s  >t-i  iiioTcmorits  ran  he  «<■<.< iirat^ly  obtwrv««!.     A 

graduat«!  k-«1o  near  tb9  eyepiece  is  »el  in  a  nitulinic  eel),  which  by  rocAnsof  a 
^^     small  l«Ter  van  Iw  pliKixl  hort2i>n tally .  viTliL-ally.  or  uhliquely,  and.  by  meiuia  of 
^H    the  two  praduation<i,  mfaiquri^nionts  in  c^posite  directions  can  be  made. 
^V  One  of  the  rAienli»)  poinu  in  talcing  thM«  cneMur^mculs  in  a  correct  and  rigid 

I  position  of  the  hea>I  in  lioth  |)<T)>en<lieu]ar  and  lateral  direcUon».     To  obtain  the 

per  pi- ndi  ciliar  pusftion  two  points  of  contact   arv   dcrtsed,  which  touch   at  the 
'  glabella,  or  ridge  just  abore  the  root  of  the  nose,  and  at  the  upper  lip.  juit  below 

the  nnee.    The  lateral  adjustment  is  obtained  by  mean«  of  an  wljiiaCable  arc  bear- 
ing a  point  tliat  in  brought  in  contact  witli  the  occipital  protubcmncic. 
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AWufMi«,  STft.  WW.  ."WO:  nucleus,  .100; 
ptralysis  of.  ÖOO.  WW.  fif>r,  61 1 . 

Abduction,  578,  SSO;  miNUureniciit  of, 
567:  inixliiken  »pplicstion  ot  tena  to 
rignifj'  diTerpencit,  592. 

Ablatio  rvtiiM'.  ÜiS. 

AbUtion  o(  staph yloiiim,  917;  of  zoin  of 
b&ir  folliclps.  786. 

Abl())>hjiria,  559. 

Abnuio  cornev,  206.  310. 

AbK«n  of  oontM,  sm>  Vitvh  Hutvzw. 
d(  liib,  921,  SSO:  retrobuibiu-.  017. 
Ma 

Abscewus  siccu«,  173. 

Ab«>l»te  fur  point,  S8A;  hyprnuDtropia, 
710;  njjnr  point.  f»S  ;  rungo  ot  mooom- 
n)od*li'>n.  885;  scotoma,  39;  Tiniftl 
M-iiity,  1174. 

Accitlpnt»  to  py«,  freqo*nrTof,24a;  iratn- 
mary  of  lf«iona  fouii'il  in.  tmi. 

Acoomniorifttinn,  (174 :  nhntf^alml  by  cal- 
anirt  fxtrnctinn.  766;  amount  of,  not 
proportionnl«  to  Ihc  extotiC  of  ih«  ro- 
K^nn  of  niMtMnmoilaliiifi.  ß8I  ;  ampli- 
tude ot  490,  688 :  anoraulicfi  of.  728 : 
kTAJlability  of,  induuivil  by  the  region 
of  ari^ioiiiRiodAtion.  08S:  chaiij^  of. 
in  age.  «W(:  conocalment  of  hyper- 
iiiPtropin  by.  707:  Hintrnotion  of  pupil 
Biwn'>iiil?<l  with.  97'i :  rlNliirbant^  of 
its  relation«  vitli  conT<>rff«nco  «msing 
faetcropliDria,  6i:) :  little  employed  by 
myopnt,  ßM  ;  mptwuirrnirnt  of,  079- 
884;  mechanism  of,  678:  nucleus  for. 
JUSd-,  paralyma  of.  72H;  mngc  of.  680. 
883;  reduc«d  in  fcliiiit'oma  and  symfMi- 
thetic  oplilbalmiii.  731 ;  n>)tioii  of.  6W. 
883:  rflstton  of.  (o  conTerKrnrr.  SIS. 
870:  nlativp.  6IH:  spasm  of.  7HI ; 
spwni  of.  maoropsi«  In,  790;  spasm 


of,  simiilAtinfT  and  pRMlneinjr  myopia, 

687, 732 :  »pasra of.  treatment. 736. 738; 

tcated  with  refttrcDL-c  toiTnlral  vision. 

27;  weakoBRs  of,  after  serere  dine— m, 

781. 
Aooontinodalioti  thetiry  of  ttie  produo* 

tion  »f  myopia,  ^708. 
Awonimodfttirc  uthenopiu,  711:    ron- 

TerfT^ntw  t'xcf«»,  919:  conxcrijenco  la- 

saffloiency.  631. 
Aoetiite  of  lead,  see  Lrai>. 
Av«lio  avid  in  rnnml  ciitnrrh.  106. 
A<3ne  rnsnLt>B  ranjuncttrii',  102. 
Aoromegaly,  487. 
Acuity.   vJMial,   27.  070;  absolut«,  874: 

ivlativi«,  674. 
Adaptation  of  tfao  retina,  85. 
Addi(oliun.578.fl80;  bow  mcoHurod,  087: 

bo«r  reduced  by  tenotomy  of  the  Intei^ 

niis.  777:  mlatäkuiapplioKtloaofteina 

to  (lipnify  cnnTer^iiCF.  nS3. 
Adenoma  of  chorioid.  358 :  of  plands  of 

thi'  IkIs.  &58:  of  lachrymal  slul  571. 
Adhpflioni«  Ixtwren  iri«  an<l  cornea.  Me 

.Svxecuu.    Aktbbiur;     belween     irb 

and  l«ns.  bm  STüKrnii,  Povtebiok: 

between    lids   and    eyeball,   bc«   Sym- 

»I.KPIIABOÄ. 

AdnexA  bulbi.  opsralion»  upon.  TOG. 
Adfn(ioi'mrnI.7*1. 775,  778.777;  of  lent- 

t«r  palppbnp  «iiperioris,  808. 
AftcpL-atarnct.  766. 
AfT«>r-tn>atmeiiit  of  «yo  oparatjooa.  788, 

74.% 
Age.  ehaofm  of  accommodation  in.  686; 

chanjreH  of  myopia  in,  8Hit ;  ohanges  of 

refraction  in,  688. 
Air.  brnoAth  oonJiiDCtlTa.  124;  in  Mite- 

rior  chnmbiT,  754  :   in   orbit,  651 ;  in 

tiasnca  of  lldti,  654,  558. 
S33 
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Albinism,  16.  361. 

Albino«,  luroinoBitf  of  pupils  in,  9. 

Albuminuric  amaurosis,  449  ;  crdema  ot 
lids,  123,  525;  optic  neuritis,  487;  reti- 
nitis, 449. 

Alcoholism  producing  hemeralopia,  498; 
producing  nuclear  paralysis  of  ocular 
muscles,  610;  prociucing  retrobulbar 
neuritis,  491. 

Alternate  paralysis,  610. 

Alternating  strabismus,  628,  634. 

Alum,  53,  74 

Aluminated  copper,  53. 

Amaurosis,  495;  albuminuric,  449;  cere- 
bral, 495 ;  how  causing  mydriasis,  333 ; 
of  central  origin,  499 ;  partialis  fugax, 
499 ;  produced  by  quinine,  443 ;  spinal, 
495 ;  unrmic,  449. 

Amaurotic  cat's-«ye,  350, 464 ;  luminosity 
of  pupil  in,  8. 

Amblyopia,  495;  alcoholic,  491;  con- 
genital, 495 ;  ex  anopsia  (from  disuse), 
496,  628;  how  producing  nystagmus, 
639;  hysterical,  600;  nicotinica,  489; 
of  central  origin,  499 ;  tobacco,  489, 

Ametropia,  689. 

Ammon's  scleral  protrusion,  245,  247, 
360. 

Amotio  retinie,  4.58. 

Amplitude  of  accommodation,  680,  OH  : 
of  convergence,  593. 

Amyloid  degeneration  of  conjunctiva. 
106. 

Anirinia  causing  arterial  pulsation  in 
retina,  14;  from  lass  of  blood  pro<hK- 
ing  optic  neuritis,  485 ;  of  retina,  443  : 
pernicious,  producing  retin»!  hirmor- 
rhftges.  445. 

Ana-sthesia  in  otierations,  734  ;  proiluced 
bycocaine,  278,  734. 

Anel's  probe,  808;  syringe.  567.  808. 

Aneurisms  of  the  orbit,  656. 

Angioma  of  the  conjunctiva,  127;  of  the 
lids,  .556;  of  the  orbit,  656. 

Angioma  lipomatodes  of  tlie  orbit,  659. 

Angioiicnrotir  u>dema,  .'»24. 

Angle  a.  ö:I5  ;  metre-,  593 ;  of  the  anterior 
chamber,  261;  of  the  siihinctcr,  736; 
visual.  670.671 ;  visual.  mininmm,672. 

Angulns  visorius,  671. 

Aniridia,  3;(5;  traumatica,  323. 

Anisocoria,  279.  ;i.'tl. 

Anisometropia,  726. 


Ankyloblepha 
792. 

Annular  absc( 
posterior  sy 
scotoma,  32 

Anophthalmui 

Antagonistic  < 

Anterior  chati 
aminatioQ 
233,  238,  3S 
in  cataract 
of  lens  into, 
accom  modal 
glaucoma,  * 
rendering  i 
sinus  of,  25t 

Anterior  cboi 
sels.  41 ;  co 
detachment 
cataract,  40i 
244;  sclerot 

Anthrax  pusti 

Antisepsis  in  t 
sity  of.  740. 

Antiseptics  ir 
62;  in  diphi 
88;  in  open 
in  wounds  c 
201,  237. 

Antitoxin  in  i 
88. 

Antrum  of  Ili| 

Antyllus-Kiihi 
pion,  798. 

Aortic  insuffic 
in  retinal  ve 

Aphakia,  4*1, 
tioris.  764. 

Apparent  imaj 
sive  hypem 
spasm  of  thi 

Applanatio  co] 

Aquacapsuliti! 

Aqueous  humi 
after  paraci 
in  glaucomt 
in  operation 

Arachnoid  she 

Arch,  inferior 
3». 

Arcus  senilis  i 
lentis.  414 ;  t 
superior,  39, 
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ArgoUr  fhurioiillli».  341. 

Arsyll-KfitNinson  pupil,  2H1,  4Et3. 

Arjryriii.  49. 

ArgjTOv».  48. 

Arlt's  imtthuil  uf  tofuiiui  taniorrhapti;. 
7M;  DMihocI  of  performing  oituci«»* 
lioQ,  781 ;  tnelhod  of  performing  t»- 
oiny.TTa;  modifiL-atiuniffOaillanr« 
iltar«  for  nntropion,  TUS ;  f>inlmenl, 
101 :  operation  for  triuliiaais,  7t}7,  79U, 
_    Jl ;  te«l  tyims.  678. 

Arwntc  in  conjunotivitu  oczemato««,  ÜÜ. 

.\fteria  centralis  oorjioriii  vitrei,  260; 
ccntrali»  rvtinns  18,  473. 

AnerUhfftloidAmS^O. 

Arterial  pulse  in  vwacI«  of  optio  nerve, 
13. 

.\rceri«s.  ciliar]',  3ö3;  retinal  how  di«- 
LinfcuJKhcil  from  voinh,  l}t. 

Art«rio-venoiu  ancuristD  causing  exoph- 
tbalmuB.  6&8. 

Artery,  oeotral.  13,  473;  rentrai,  embo- 
lism of,  441:  central,  laceration  and 
oomprwiwlon  of,  447;  cuiitral.  of  rhp 
vltrvoiis.  28«:  hyaloid.  3N6.  4:11.  433. 

Artifi.'ial  eye.  7P3.  TM  :  Ii'fc-li,  »10,  349; 
pupil,  situation  of.  in  oHiaraH  extrac- 
tion. 71S3:  pupil,  iiilualionuf,  in  iri(K■4^ 
tomy  for  incroa^  of  tension,  T-*)! :  pu- 
pil, ttitunlion  of,  in  iriditctomy  for 
roplieal  purposes.  TdO:  pupi).  Tinioii 
fwith,  75:1 :  ri|mnin^  of  i^taract,  7SS  : 

TIHVOUS.  se«  MULKS'S   Ol-RHATION. 

Asepda  in  «ye  oiKrration«,  733  :  impor- 
tance nf.  740. 

A9per|;iUu9  frlancns  caosinK  nipparation 
of  ooroea.  IU7,  171. 

Aüpiralion  theory  t>f  Weber  ami  Hn.anir, 
504. 

Asinrnilation  of  viniial  mbctanc«  in  ret- 
ina, .VB. 

AsaociatMl  movviuenta,  ß90;  reaction  of 
tbv  pupil,  375. 

ARADcialion  ci-nten,  ."iW),  AMI;  of  ocular 
morementa,  ShO. 

Astatic  newll*.  '.Ma. 

Aathenio  ulrer  oftHirnRa,  1411, 

Asthenopia,  accommotlalire,  711  ;  h;». 
tchL'al,  nOl ;  in  axtij^mnlixra,  731 : 
muscular,  (tl4,  HfHi;  nervous,  AOI  ; 
panorama-,  li'ir*. 

A»lig[nntiiiin.7l6:  acqtiiruJ.7IU:  againut 
Ibc  rule,  711);    appurvut    change    of' 


shape  of  [>A]jillH  in,  24 ;  aethuuupia  in, 
Til:  BHU£u  of,  711t:  cunipnuml  hyjwr- 
metropic,  71&.  721 ;  «ttupound  niyoi»- 
ic.  7IQ.  721  ;  congenital.  7lH  :  coruval, 
71«.  730.  723;  ilrtortnination  of,  721- 
723;  byiicrmrjtrojjio,  719,  731;  iii- 
creuMl  after  alropioiialion.  723;  ir- 
regular. 18.  72Ü:  It-nliLular.  71».  720; 
mixed,  71U.  731 ;  ruyopk-,  719.  731 :  ol.- 
jectivedeteriuinntiLi«  ot.24,  7ÄI ;  plijs- 
iologica],  718,  7iO :  prodnrn*!  by  cata- 
mrt  exlnttftion,  719  ;  pr-jJuc«!  liy 
ilJAhif-ation  of  thn  len^  427,430.  71U: 
producmlby  iridcc-tonty,  719,  7fi2 ;  n'ß- 
«lar,  34.  718.  Til;  «iiuple  liy(,<#nn*- 
tropic  719,  721  ;  fiitnpU'  niyiitii<\  719. 
721:  trMlraeni  of.  ?J«,  781.  72.^;  vi- 
sion In.  717.  Til :  with  tue  ruli?,  718. 

Aittri»gi.'ntH  in  ronjuni-tivilis  catarrha- 
iis  ehronita,  A3. 

Atheroma  of  lid».  5^. 

A I  heroinatous  «leers  of  the  cornc«,  150. 

A  Ionia  tiacci  iocriroalis,  568. 

Atrophia  bulbi,  306. 

.\tropliic  cPCM^-nt,  343;  vscavatton,  365. 

Atrophy  of  pyeball.  305, 308. 351.  783. 

.\trophy  of  opt  to  nerr«'.  491 :  deseonding. 
493.  491:  gviHiiiu'.  491  ;  Inflainmalory, 
493:  nouriiic.  493;  a  on-inflammatory, 
491 :  primary.  491 :  progrr»ive,  491 ; 
n-tinilic-,  493:  sim|ilf,  491,  499. 

Atrophy  of  retina.  4W. 

Atropine^  action  of,  370,  3H1 ;  applied  in 
üUhHlatii'i!),  37(1.  318;  oauiiiiig  vrlnvl^^- 
genoe  excost«,  619  ;  diminution  of  tny- 
driatie  cITecl  produced  by  irritation  of 
iris,  318;  employed  incouvergunt  rtra- 
bi»Enus  due  to  hy|teriuelropia.  631. 7^, 
736;  empkiycd  iii  determining  refrac- 
tion, 735;  employed  in  diagnosticat- 
ing poeteriorsyiiechift',  303:  emplojett 
iti  diagnosticating  seclusio  ptipilh>, 
399 :  employed  in  iridodialyAi,-«,  Xii  ; 
employed  in  iritit'.  317;  employed  in 
kfralitia  profundA,  I(H ;  employed  in 
parenchymatous  kemiiti»,  IH9 ;  em- 
ployed in  Bpa»m  of  tlif  nrooui  moda- 
iion,  735, 783 ;  employed  in  superficial 
•clerilifl.  828;  cmployi>d  it  ulcer«  »f 
the  cornea.  I5Ö:  eniployisl  in  woundi 
of  the  cornea,  301  ;  employed  to  rup- 
ture Bynci.'hi*'.  830 ;  impro(>cr  u»w  of. 
3V8,  8S1 ;  increaau  of  nMiginatiMU  uf- 


tcr  use  of,  7S3 ;  jntoleranc«  of,  2S1. 

316;  mixle  of  •oUon,  iTfl:  not  always 

well  borne  in  cvclttis,  Ülfi;  poisoniii); 

by  iniitillfttion  of,  W.  ST6.  S8I :  preju- 

dioUI  in  RlHiiL-oinii.  2KI,  2»K,  321,  :1H0; 

producing  slig'ht  ivdui'tioo  of  mfrao- 

tioii  ill  nürinal  eve,  731. 
Atropine  courrli,  atrophitw  oonjuiioU- 

Tltls.  89,  S81. 
Axial  hyperntetro|)ia,  TOG,  710;  myopia, 

S&8. 
Axis  of  cylindera.  064 ;  how  indicatud  In 

preecriptiutiä,  7"^I. 
Asis  of  ey<!.  frontal,  S7H;  sagittal,  978; 

▼ertical,  577. 

Bacillus  rliphthnritp,  HS,  88;  of  oonjiinc- 
tJTitis  cAtarriialia  acuta,  48;  of  xoro- 
siii.  1:31. 

Itart.i'rin  of  r.nnjun('t-ivAl  saxt.  741 ;  of 
cnnjunctivitiB,  48.  54.  6S.  83.  88. 

BantUfrn  applicil  ti*  simnil  cyo  to  pn>- 
diitv  flxation  in  »i)uinTing  nye,  632; 
STotded  in  conjiinctiral  disease  with 
prüf tiso  sD<3rel.ion,  &Ü,  154 ;  avoidod  in 
onTijiinctiTitüi<>ou*inKtoLsa,  07;  avoid«il 
in  tracbomft,  75:  effect  of.  in  produc- 
in;;  conjunctivitin,  S2;  empkiyinent  of. 
In  B«Mdow's  dbcHC,  6&4 :  ctnpioy- 
mont  of,  la  oornnal  ulceration,  154 ; 
employtnnnt  of,  in  laKophthalmuH, 
547;  craplnymcnt  of,  in  operations, 
734:  empluyjucnt  of,  in  paralysis  ot 
the  orbicoJaris,  M();  employment  of, 
lo  sympathetic  nphthalntiav  3S0. 

Bandage,  presfur«.  164;  «rnploywl  aft«r 
enucleation,  7>i<1,  783;  employed  after 
iridectomy  or  oatfiract  operation  when 
Lhuro  is  infiroa-te  of  tonsi'Oii,  745 :  eni- 
ployed  in  detachment  of  mtina,4S0: 
employed  in  ezophthalmuä  due  to  ex- 
IravHsaliun  or  emphyKnia,  BUI ;  eiu- 
ployeil  in  kernleetasia,  238;  employ«) 
in  proUfi«!,'  of  iris,  157:  employed  io 
staphyliini«  of  th«  eurnRU,  318. 

BandftKi-,  proteelive,  IIM,  T4S. 

f)aTid-Bliiip<>d  opacity  of  the  cornea,  SOU. 

BaMil  paralyse»  of  Hw  ocular  muscles, 
Ü01.61I. 

[la.4ediiw'n  diwase.  653:  causlDg  arttrial 
pulwtion  in  the  retilitti,  14;  tareniTluv- 
phy  for.  71M. 

ILmker  oelts,  4iL 


Bwr'scauract-lniife.  708.  813;  catanrt 
needle,  81 1  ;  metluMl  of  nataraot  u- 
tnutUoQ,  768,  013;  mptliod  of  p«r^ 
forming  iridectouy,  748;  opwitioa 
for  staphyloma,  317. 

Biconcavn  and  Uconvex  lerties,  W4. 

Bifocal  lentes.  «68. 

Binocular  diplopia  {or  double  Tiskn)^ 
B83,  A»1  :  fliation,  A90:  (ting)e  viaiaa, 
682,590;  vision.  581.500. 

Blackboard  for  Iccting'  Aold  of  rUian.  2S. 

Blat^k  cataraul,  418,  4:!4.  496. 

Black-white  visual  nibMauoe^  OOSi 

Bleiinorrhuea  acuta  adultorum.  M;  oan* 
thnplosty  in,  TVH;  cbrQni<\  511,  71; 
compUc^ions,  56.  61 :  course.  55 :  eCt- 
oloKy.  57,  59;  inoculatiuu  uf,  fur  rwa 
of  p«iinu!S  til  ;  prognosis,  57 ;  itmga, 
55;  «uljat^'Ut«',  56;  symploma,  55: 
treatment,  fiH,  ti3:  uloore  ol  oumoa 
in.  56,  ttl.  1.5Jt;  varieties  56. 

Blcnnorrliu'u  itconaluruuu  63. 

Rlejinnrrhira  of  the  lacbrynud  eae,  SSI, 
573. 

Blepharitis  Lilians,  526;  aqoamoBa,  SS6; 
ulceraia,  827. 

Blepharosdenitis,  SM. 

BlopbarophimoBiA,  544;  In  oonjnnrtiTal 
diMasc.  61, 06. 

Blepbaropla^ty.  708. 

BIopharoHpasm,  548;  canthopbuty  bt, 
703;  eawnttRl,  54«.  550;  hy«t«riaü, 
(M0,  501 ;  inciiMJunctiviliserxcmalM«^ 
cases  of  Mindncss  afl«r,  lOl :  in  ood- 
jonctivitift  «cxomatoita,  tt«ults  of,  101 ; 
in  con  junrtivitiHerJtematosa,  tn-atment 
of.  101 ;  intcrfcrinK  with  the  cxainina- 
tfon  of  iho  oye,  I:  mnil«.  54U,  5SS; 
Byinptomntic,  MB. 

Kle'pharoKtae,  735,  805;    Kn«pp\  780L 

8oa 

Blindness,  after  blepharoepttgm,  101 ; 
blae-yollow.  806;  mlor.  501  ;  day-,  »M 
Nyct4Ix>pi»  ;  green.  502 ;  how  cainine 
mydriasiN.  332:  ni^htr,  ne  HmrjiJLUv 
PI  a;  red,  .Vi3;  retl-gnwn,  fi06 ;  stimu- 
lation of.  1)5 ;  snow.  1 13 ;  violet .  502. 

Blind  spot.  Mariutte's,  33. 

BlomllelTing  in  iIiM.>ascs  of  th«  ere,  AM; 
(n  iritis.  318:  in  oplie  neuritis.  485; 
iti  8upt>rtiuial  scleritia,  99^ 

Blood-vessels,  riliary  nyslem  at,  SHH :  i-nn* 
juncttr&l  system  of,  ätf.  41 ;  nw  for* 
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n»Uufi  of,  ill  conie«,  138;  of  i!hurioi<I, 
StU.  306;  oC  iMinjunctiva,  a».  41 ;  of 
«rnbrjxmio  ey«,  286;  of  ojn.  Ihrw  »y*. 
teiiis  of.  aSS;  of  iris.  303.  2M;  ut  Uda, 
30.  SI" ;  of  optic  nervp.  I'A,  4711 ;  »f  or- 
bit. US;  of  rvtino,  13,  4»9:  of  sc]«ni, 
337;  orarM.2«.^ 

Blue, i]hninutiuii  in  pirrLt-pl iuii  uf.usigii 
fit  Tvtinnl  ilisTftM',  :M. 

Ulucston«,  bluMtick.    See  Coppkk  Scl- 

PHATE. 

]lliie>7ellow  btiiKlrtf«.  AOfi. 
illtie- yellow  riniuu  «ulMtAOi«.  SOS. 
I  IVUim's  iDL'thud  of  {wrformitig  tenotomy, 
'      7TT. 
Itonnet'A  r«|MUle,  642.  7H0 ;  discovery  of 
the  principle  of  [icrforming  »micleb- 
I     tion,  780. 
Buric  acid,  53.  VUi. 

Buwmsn's    diroctur,     SOS:     mvmbrane, 

131 ;  melhod  of  porforcuing  discissioa, 

780;    HoundH,  Stl7,  HOK;    »trip  need)«, 

811. 

Brain  di^eue  ne  a  oaiu«  of  optic  Douritis, 

Bride«  ('»lobomn.  336;  colubonm,  nrtiß- 

cIhI.  7M. 
Briwtcau's  diocovcry  of  the  true  wai  of 

BrQoke'i  portion  of  ciliary  muscle,  237, 

«70. 
Ru|>hlha]mus,  245,  374 
Burns  (if  Ihi'  raiijtiticti<ra,  110;  of  the 

com«.  301. 

Calmrcoiiii  calarart,  41 1. 

Calomel  in  (!tc«trizc«1  ulcers  of  the  cor- 
nea, 157;  in  conjunctivitis eczematora, 
97.100;  in  [«rvnchymatinia  keratitis, 
180. 

Canal,  central,  of  the  vtlreoua  (or  Clo- 
qiiel'«,  nr  hyal'iid).  SflO.  38fl,  4SI.  434; 
of  Pelil.  397:  optic.  473:  Suhlüinm'», 
2Ö«.  262.  2ßB.  278. 

Cannlionlu^  Wi:  orstoid  dilatatJon  of, 
•172  :  wvlnsidn  ut.  hv  titeiitothrix,  S73: 
»littiiig  of.  54i7.  üTi :  irtriPtiirv  nf.  078. 

('Analicult»  knif«'.  11^7.  8(R 

Canaliü  Clo^jucti.  ififi.  4U1 ;  liyuluideus. 
28Ö.  431:  «iitiftiR.  473. 

rniithal  llgum'-ntt,  ßl3.  ni6,  SI7. 

Clint  Lt>[i  I  list»,  702.  7»7. 
^Caulhus  extenius,  000 :  lulemtu. -'iWl, 


C'lijtillary  ftstula<,  S74. 

(-»[muliu-  cularact,  401,  402.  403. 

Cap«uli?.  anterior  of  lena.  30S:  Boouet'a, 
842,  7W) ;  of  lens,  aft5 ;  <*t  lens,  changw 
in,  after  removal  of  lens,  76S  :  of  lens, 
opt^liiug  of,  in  cal«nu!t«itrac!tion,7fl2; 
uf  Tcuon,  nHS.  643. 

Cajwule  forceps.  762, 

CapHulo-lentiuulnr  «ratarw^t,  397.  413. 

CajMulotuiiiB.     Sen  CrBTiToiiK. 

Carbolic  acid  in  eye  operation«,  733. 

Carbon  dieulphidi!  producing  reirobul* 
bar  iifuriti»,  401. 

Carcini^ma  of  chorioid,  356;  of  lachry- 
mal glnud,  S7I :  of  lids,  557 ;  of  orbit, 
856. 

Carnivora,  liitninai>ity  of  the  piipik  In,  9. 

Carotid,  olln)pn^'4.■tt()Il  oikI  ligation  of,  for 
pul^utiii^  oxophthalmtiR,  658. 

f 'arunole,  4t ;  dtseaMS  of,  129 :  afnkiltg  Id 
of.  afiiT  tenotomy.  779. 

CatHrncl,  3I>7:  after-,  766:  anterior  eor- 
tical  406, 406 ;  anterior  polar.  40S.  406 : 
astijrmatism  after  operation  for.  710 ; 
Beer'»  uperation  for.  768,  BIS;  block. 
413,  4a*,  486:  Briawau's  dtMorery  of 
i)eatof.424;  (>n1oaroou^  411 :  caiwtiUi-, 
S07.  401.  403,  403;  capsulo-lpnticalar. 
ä07. 412 :  central.  403 :  eeniral  capsular. 

402.  403 :  oholcrai«',  431 ;  ülinicnl  forms 
of.  VYi:  uoinplii-Jtti.-d,  41(1;  congenital. 

403.  401».  417.  420;  cortical.  406.  4W; 
ciiuchin^  of.  787;  oystio,  416;  DaTiel's 
original  o|tenitinn  for.  768 ;  deprimon 
of.  767;  dinl^^tic,  417,  420;  dilaceni- 
tion  of,  75^;  diwisBion  of,  756;  di«- 
placement  of.  767;  eliol^igy  of.  Sßft. 
417^20;  extraction  of.  tsee  Cataract 
KxTHAmos;  Hap  Operation  fur.  TBI; 
fluid.  411:  Klii'^omotou^  't*^.  410; 
gn-vti.  389;  hftrd.  412;  faenieralopia  in, 
487:  history  of  operations  for,  787; 
hiftory  of  onr  knnwlwljrc  coneeminK. 
434:  hypemiature.  410.  410:  iriima- 
titrc,  409,  414:  immaturp.  artifim»! 
ri|>ening  of.  752:  immature  iliücitnion 
of.  767;  incipient.  400.  414  :  inlume»- 
eent,  409,  41.1;  Jacobeon's  oporatton 
for.  760;  lamellar,  404,  407:  lenticu- 
lar. 3S7:  linenreitractiün  of,  760;  ma- 
ture-. 410,  413;  merabranoua.  411  ; 
nicmbraiiuu«.  dlwisslon  (or  dilarrm- 
lion)  of,   750;   metnbranous,  otmple 
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linear  extraction  of,  761;  milky,  411 ; 
Morgagnian,  411;  musciB  voHtantes 
in,  398;  miopia  developing  in  the 
early  stages  of,  399,  414 ;  napbthalinic, 
421 ;  nephritic,  417;  nuclear,  417; 
nucleus  of,  bow  measured,  413 ;  nycta- 
lopia in,  497;  objective  signs  of,  397; 
operations  for,  see  Cataract  Extbac- 
TiON,  Discission,  Depkession,  and  Rb- 
cunation;  partial,  402;  partiikl  sta- 
tionary, 403 ;  pathological  anatomy  of. 
400;  perinuclear, 404, 407;  perinuclear, 
discission  of,  757;  polar,  402,  403,  406: 
polyopia  monocularis  in,  398;  poste- 
rior cortical,  406,  408 ;  posterior  polar, 
403,406;  progressive,  408 ;  pyramidal. 
403 ;  reclination  of,  767 ;  ripening  of. 
41S ;  ripening  of,  artificial,  752 ;  seat  of, 
discovered  by  Bris8eau,424 ;  secondary, 
766;  senile, 409,417, 420;  soft, 412;  soft, 
discission  of,  756;  soft,  simple  linear 
extraction  of,  760 ;  spindle-shaped, 
403;  spontaneous  restoration  of  sight 
in,  416,  418;  stages  of,  409;  stationary, 
402 ;  subjective  symptoms  of.  398 ; 
swelling.  409,  415;  traumatic,  417, 422; 
traumatic,  produced  by  iridectomy, 
754;    treatment,  423  (see  also  Cata- 

BACT  ESTEACTIOM,  DISCISSION,  DEPRES- 
SION, and  Rechnatios)  ;  tremulous, 
412;  unripe,  400,  414;  unripe,  artifi- 
cial ripening  of,  753;  unripe,  discis- 
sion of,  757;  Von  Graefe's  operation 
for,  768-770 ;  zonular.  404. 

Cataracta  accreta,  306,  419.  767;  arida 
siliquatu,  416;  calcarea.  411 ;  capsulo- 
lenticularis,  413 ;  complicata.  306,  419 ; 
congenita,  417;  corticalis,  406.  408; 
cystica,  416;  dura,  412;  fluida,  411; 
f usiformis,  403 ;  glaucomatosa,  3Zi, 
419;  gypsea,  411;  hypermatura,  410, 
412;  incipient,  409, 413;  in  oculo  glau- 
comatoso,  411 ;  intumescens,  409,  413  : 
lactea,  411;  matura,  410,  413;  mem- 
branacca.  411 ;  mollis,  412;  Morgagni. 
411;  natans,  437;  nigra,  413;  nu- 
clearis,  417 ;  polaris  anterior,  403,  406 ; 
polaris  posterior,  403 ;  punctata,  403 ; 
secundaria,  766;  secundaria  accrcta, 
767;  senilis,  417;  spuria,  399;  trau- 
matica, 417.  422;  tremula.  413. 

Cataract  extraction.  760 ;  accidents  in, 
764 ;  appearance  of  eye  after,  764 ;  as- 


tigmatism af 
768, 812; con 
combined,  7G 
768;  erythro 
formanoe  of 
760;  histori 
for,  767 ;  infl 
770;  instnini 
in,  762,  763, 
after,  767,  7( 
tion  for,  761 
Kt\chler's  i 
method,  771 ; 
linear,  700,  7 
in,  764;  mo( 
stech er's  met 
reous  in,  76' 
763;  simple 
after,  767,  76) 
after,  762;  V 
768-770;  Vft 
zel's  method 
771;  with  an 
762.  763,  769, 
Cataract  knife. 
Von  Graefe, 
Cataract  need!« 
Cataract  prickt 
Cataract  pricki 
Catarrh,  atropi 
see  CoxjUNCi 
licular,   sec 

LARIS  ;   of   CO 
VITIS     CATAB 

pustular    foi 

vesicular  fori 

Catarrhal  conj 

VITIS  CATAEF 

nea,  46,  48,  1 

Catarrhus  siecu 

Cat's-eye,  amau 

Cat's-eye  pupil 

Caustics,  injuri 

110;  injuries 

Cauterization 

157;  in   kom 

couus,   224; 

155,    161;   ir 

vascular   fas 

keratitis,  18^ 

Cavernous  sini 

Cavernous  turn 

Cellulitis  of  thi 
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Wff^S   ot  ftluae«.  imporUnoo   of, 

CRnicr«,  rarticAl,  for  ocular  niovcriieDtM, 
Ms8;  for  AMoc)ftt«d  mov-cmcnts  of  th« 
ejre,  M8 ;  (or  movcinenU  of  the  ooular 
miurlm,  SSS;  viiuial.  478. 

Central  nrterjr  (of  t.he  «]>Iic  ner*«X  *78 ; 
artery,  oinbolistii  of,  443;  iirt4:ry,  tmcor- 
Atinti  and  oniniiRttsicm  of,  447  :  ttrlerj 
(if  th«  vitrevuH,  384.  4?1.  43:};  <:«na1  of 
the  Tilnwus  Slid,  ass.  4ai,  4M :  chorioi- 
iliti«,  Ü40:  nun- irri («live  uk'or  «f  th« 
vomea,  15t>:  o|*hlliiilnioi>k'gia,  610: 
parenchj'iimtuuH  tnlUtrutiun  of  tlic 
romeii,  194;  sci»tmiitt,  3'2:  vein  of  Iho 
opiiü  Hcrvc.  4"3:  vuid.  throiiilKwi.1  of. 
447:  visitin,  37. 

Cerebral  Amnunais,  408. 

Chaluioii,  033.  58fi. 

I'hainbrr,  see  A^ttekiob  Chahher,  I'os- 
TKItk>M  ri)A)lilER. 

('tiemoais,  55. 
ChrmotaiU,  IflH. 

C'htvm,  474. 

Chtltlrcii,  r<:iinpNnttivL<  infrequoiicj  cif 
(Hirnr'Al  iiEints  iri.  lAR;  ii]M<raüiin!i  in, 
74ft.  "■'ii ;  waftTwl-pilk  reflex  in.  14. 

Chloral  [>r(Miiiring  rotrobulhar  neiiritia, 
481. 

Chkimform  in  eyo  oporalioTW,  73S. 

fTiliinirttAta  of  Iiu^hryinnl  kIaihI,  ft7l. 

(^okca  i)t»k.  4d3.  484.  4Ö6.  41H. 

t'tinlera,  ealiinHrl  in,  431. 

Cholesterin  In  (Jefcenerftleil  leOBes,  411, 
416;  in  ritreons.  4^-1. 

Chtirin-vapillaris.  ^H. 

Chorioirt,  262;  apjmirftnce  of.  with 
ophthHlmuMxipe,  14 }  carc!Tt<^nia  of. 
356:  chiinv'«'!^  (if.  in  in^upia.  343;  mh 
oboma  «r.  3.17:  ilelnchmcnt  of,  852; 
(liai>A«04  f»f.  S37:  functions  of.  278; 
inD&iuiQAlion  of.  3M7;  layere  of.  263; 
rupture  of.  Ü52;  »aKnintt  uf,  ä*»!!:  tu- 
lierciiluitiA  of.  and;  tiiniorv  of.  853; 
vetineia  of.  Mi,  36(1;  vesAeln  of.  how  diti- 
lintpiiflhMl  from  those  of  retina.  15, 

Chorioidnl  ring,  10. 

Chorioiiliti».  387 ;  anatomieal  ohanpt-^  in. 
8W:  anterior.  341:  [■Hii.«inff  catarafl, 
4Id ;  canning  gUncoma.  ^9i  :  centralis, 
344:  flilTiieie.  841;  difispminata.  IHl: 
i-xitiluliva.  A»*:  metiwtatii:.  IMS.  349, 
3&\  :non-5U{>i>iirBtirB.31tS:KnilcS41: 


g^rous,  380;  soppurttlva,  946;  lyptii* 
lilie,  »41. 

C'hono-reUiiitia.  S4I,  44tt. 

ChrotniilrosJa,  &2S. 

Cicjitririal  ßotrn[iitin,  ft43 ;  eotropion,  op 
orattüiis  fur.  7(18;  ontropion,  S41  ;  en- 
trD|iion,  oiwration»  for,  707;  ptcrygi* 
um,  116. 

Cicatrix,  wlatie.  of  eorne«,  147.  151;  of 
operation  wounds,  nipluro  of,  7SD. 

Ctfrntriitatinii,  rysloirl,  133,  384,  7M 

Ciltft,  510;  blanching  of,  in  irido-crclitia, 
»00. 

t'iliary  artnries.  365. 

Ciliary  body.  256;  chang«4  of.  In  ftUu- 
voino,  877.  384 ;  development  of,  28? : 
dis4>wH«  of.  2H»,  ia»,  H26,  TSH;  func- 
tion of.  278 :  liirnoM  of.  837,  331. 

Ciliary  injection.  42:  a  coiiflaiit  aocoia* 
[MLntnient  of  kcratiti-s  141. 

Ciliary  niiiücle.  2Ä7.  260;  action  of,  in 
Bcconmiodaiion,  07H;  tu  emtnelntpia, 
hyp^^TiDctropia.  and  myopia,  701  ;  fia- 
ralysts  of,  7^:  spann  of.  781 ;  tone  of, 
731:  liiiuorsof.  831. 

('iliary  nervis,  365. 

Ciliary  processes,  351. 

Ciliary  Htaphyloma,  348. 

Ciliary  system  of  vemcb,  968, 

Ciliary  »n«  of  iris.  353. 

Ciliu-relinal  vusscls.  268. 

Cilinin  for«i'(w,  5.W,  HO«. 

Cireto  of  veweU  of  Ztnn,  366. 

Circoln»  artcrioHUs  iridis  ni«jur,  252,  aO0( 
arterioKii«  iritli«i  minor,  253,  266. 

Cireunicortieal  iojevljon,  42. 

Circtimtcntal  :<paou,  Sni,  804. 

Clean<ii>tl  oLcrrof  romca,  I3H,  146. 

(■'Ivarinp  of  oome«)  vicatricfM,  153.  308. 

Cluqucl's  canal.  286.  4.11.  i»i. 

Clo»«r<>  of  lids  how  effected.  511. 

Coated  ulc«ror  foniea.  188.  146. 

C!ucaitie.  atiM'sthcsia  fruin,  278.734;  ef- 
fect* of,  277:  employment  of.  in  ex- 
aniininft  the  (tyeball.  1 :  employment 
of,  in  rplierinf;hleplian)a|)>u»»i  and  pho- 
tophobia. 1.  101,  105;  produrjng  glau- 
coma, 873;  tending  to  prodav«  col- 
lap«  of  cornea,  in  ojifralions,  744. 

Cod-liTer  oil  in  Conjunctivitis  ecrematos». 
W;  in  piircncliyniulous  keratitis,  IBOi 

Cold  npplii-njioiis  iti  Idennorrlui-a  r>f  (be 
conjunctiva,  S8;  in  diphllieritio  uun- 
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juDclifilw,  car«  In  use  of,  88;  In  di»-  i 
ciniun  with  uici^mive  swelling,  7W;  ' 
in  injuries  of  Iba  iris  and  tmunuUii' 
iriU»,  3114.  »U. 

Cotd  cream,  &30.  531. 

Or>llBpaiut  (.'itntnii-,  IS.*),  744. 

CoUccting  lens,  662. 

Cotlyriuiu  aJttringens  Inteutn,  SS,  157; 
HonL's,  •'•S  ;  Romenbutseu'ii,  S9. 

Cotoboma.  bridge.  336.  754 :  of  tlu>  cho- 
rioiil,  :ir»7 :  of  the  iri*.  334,  3^6.  360 :  of 
th«  iri»,  iirl ifli-ial,  sei^  iKjUEtTDHy  ;  of 
the  lidü.  XiH :  of  the  niavuiu,  ^11.  361 : 
(if  th«  uptic  nerre,  350. 

Color  l)llntlni«8,'i01 ;  ii(>c|tiirF(l,  IM>7;otfO* 
gcnitA],-Vll ;  diagitoslic  imixtrtance  of, 
34.  .'MW,  .')07;  in  aLrophy  of  tho  oplic 
ncrpc.  aa.  4ft3.  .107 ;  tfsis  for.  :ö,  SOC. 

Color  perosplio».  tliiy>riefl  of,  502,  90Q, 

Color  RcnUtino,  33. 

Color  Miiw.  37;  limits  of  fleltl  for.  34; 
qutuiUtative  Oetcrinination  of,  507. 

(^Eor  vnliic,  ,'»05. 

Comitatit,  term  prrfrrahle  to  nnnOTwnt- 

unt,  aao. 

f\)mmisBiire,  external.  MB. 
Commotio  n-liims  4*17. 
rom[jli«aL(!<I  uataraci,  419. 
i*om|Ki<iiLors,    pmvaJtim»    u t    m  jop i a 

Among,  703. 
Compuiind  hfpermvtroplc  astigmati^ro, 

T1Ö,W1 :  myopic-'iistiRinalistii,  710,  731. 
Comprwac*.  cold,  »ce  Couo,  Api'lhatiok 

or :  iiiniiit  warm.  155  (dee  aUo  NVakmtu, 

ApPLH-ATia»  np). 
Concave  cylindrical  Icn*.  665;  Icna  (or 

currectioD  of  myirpiii,  18.  691 ;   leo», 

properties  of,  662. 
Concentric    conlfactton    of    th«    ridua) 

Avid,  32. 
Conoomitant  (or  oomilant)  hclvropboria 

and  squint.  6S0,  62a.  623.  62«.  627. 
Coiiciuviun   of   retina,  407;  of   tbe  nye 

producing  catonu^t,  422. 
(influent  form  of  diphtheria.  89. 
Confuidun  t-olur»,  S04. 
Cong>Miititl  Hinbtvopiii,  4[n ;  uniMonu^tro- 

pia,  726 :  anomalies  of  the  uhorioid, 

887 ;  anocnalics  of  tho  iwnjiiiictira.  1S4. 

1S9;  anomaÜM of  Lheoomca,fllO,  221]; 

anomalies  of  tho  iris,  334 :  anomaliv« 

of  the  locbrymitl  imwagett.  5ft4 ;  anocna- 

)i«s  of  tbe  len».  403,  408,  41 7,  4!»,  428 ; 


II: 

I 

LheV 
ia-1 


Anomalie«  of  the  levntor  pal|>i>hi 
pvnorls,   b5l,  üä2;   annnialies  ii( 
lids,  038.  030. 548, 591,  559, 55H :  anoa- 
alim  of  tiie  muaclMof  tb«  »tp.  Aid,  Sii ; 
anomalies  of  tbe  optic  dink  and  utr*- 
3SB:aoufltaIie»uf  theurt)K.055;  aooi 
alics  of  the  retina,  4A<i.  4&4 :  annmali 
of   the  sclera,  245;  aiionmlieü  uf  t 
BUporior  reclu«,  611:  aiiomalit-s  vt  lita 
vitreoiü.  438 ;  utigniatinn,  719;  lata- 
raet,  40a.  40a.  417.  430;  dislocation  of 
the  ltitu,428;  narrownew  uf  tbu  lid>. 
54S:  opaciltMot  the  cornea.  210:  pa- 
ralyses. 551,  553,  610,  611 :  ptcnü,  531. 
533  ;  ttiniurs.  194.  4ei  635. 

Conglobali<d  tubenmloeiti  uf  th«  cborioU. 
357. 

C^iijngat«  iMralvKki,  601,  QUO ;    spwun, 
»40. 

C'Diijuuctira,  38;   iuMw  roeacea  of.  102 
amyloid  dcgviieratiun  of.  IÜO :  Anatoni 
of,  38;  angioma  nf,  137:  blix>d-v 
of,  3B,  41;   bulhi,  40;    burns  of.  110 
oi««tricM  of,  following  bum»  tnA 
terixnlion,  111,  116:  cicatncea  of.  fi 
lowing  diphtheritic  ronjnnciiviti»,  tC 
cii'atri«*    of,  in    trachoma,   07,   Utt^ 
congrnital  anomalii«  of,  124,  ISS:  eof 
ne»,  40;  I'j-fit  of,  126;  dermoid  tumcif 
of,  124.  127;  diphtheria  uf.  mw  Coi^fl 
JUXCTITITIÄ  imTTrarKicA ;  disra.*ca  of*™ 
3H;   divisions  of,  Uf*:  w.'obf tDO«r«  «f. 
138:  emphysema  of,  124;  epithvliran» 
of,  12.'j.  127:  esaminati'Mi  of.  S;  fi 
ma  of,  131);  follicle«  in.  53;    foreign 
bodies  in.  1 10  :  fomtci«.  88 ;  fornix 
8t<,  40:    granulnltons  of.  in   diphth^r-j 
itio  c'lnjiinrlivirifl,  87 ;  gntiutation 
mor  of,  127:  hcryiCM  iris  uf,  til :  hya- 
line degpneralion  of,  107;  br|it*Tvmia 
of,  50;  inflammation  of.  so«  Cosuc 
Tirrrw;    injuries  of,   110;    lepra    of, 
K«:   liiabiu  ut,  40;   lipoma  of.  136; 
lupus  of,  103. 108:  lytnpbangtoroa  of. 
ISO;  myxoma  of.  120:  (ülemaof,  l&S: 
of  Ihtt  eyeball,  40:  of  the  fomli, 
*ü:  of  the  HdK.88:  of  Iho  r»gion 
trmnaition  (retrotarsal  fold).  38.  40: 
tbu  K'lcra,  40 ;  (lalpebral,  38 ;  [«pi 
condition  of,  43,  49;  iiapilbu-y  by 
tropby.  79;   i>Apillunia  of.  137: 
jihtgi»  of.  102 ;  piilyiri  uf,  137 ;  prtHlt 
ing  infection  in   eye  cfitratiuii»,  741 
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tarconia  of,  125, 137;  narifteatioo  of, 
ill  ncuU«  bUmunrrha«,  08;  Kl«n>,4U; 
HVphililic  infl«Tiim«tion  of,  100 ;  sj'jihi- 
llliu  ulcers  of,  110;  tarsi,  38:  tiilx-rcu- 
kmrn  of,  107 ;  tumors  of,  bniugn,  I'M, 
13(t;  tumors  of.  inaiigiMnt,  13S,  IS7: 
uU-erx  of,  lOB;  xerosis  of,  120. 

CorijunctiviU  CttlarrhiKeC'uxjLiNrriviT» 
rATARRiutJS;  dJTision  of  Ihe  corn«a, 
ISH,  KM:  ttap,735.76».768:  iiiji-eLiuu, 
41, 141:  vjtlcm  of  tp<«cIs,  41,  48. 

CoDJunctivitia  blentiorrhoic-fr  acutit,  54; 
ailarrhaliswutA.44:  CHUirrb&ltBuulA, 
diaf^mis  of,  from  iriti\  8ft;  r*t«r- 
rhBiischroni{-a.&0:  caujied  by  ari»*  ro- 
aftcea,  102 ;  okUaeil  by  alropine.  B5. 381 ; 
CMMd  br  bAut«ritt,  48.  M,  62. 63. 63.  66 ; 
caand  by  dtuling.  1 13 ;  caused  by  livr- 
BAtiti«  herpetiformiH.  103;  eauMtl  by 
dipbthrria,  Hfi;  mused  by  eyr  ftrain. 
52:  cauaeO  by  foreign  bodies,  52: 
cauwd  by  goiKirrhfra,  M :  cnuw«!  by 
h»y  tertr,  4ft;  caused  by  hprpe»  iri*. 
103 ;  «lUMd  by  ivhthyoai».  Itt) ;  c-auwd 
by  invert«'«!  cilia,  52 :  ciuixfd  by  irrilai^l 
liflHid«!  and  »apors,  112;  canaed  by 
Lacliryiniü(liHcasce,52;  (.'auscd  by  lepra, 
lOa ;  caiiH«!  by  mra»!«',  4^,  102 ;  ciiU)<«d 
by  pPtDpliigu)^  102 ;  cauMil  by  pityri- 
•^i^.  KKt;  cAU!>t3iI  by  jiMiriasiH,  lOIt; 
caUHwl  by  scrofula,  DS,  tHi ;  ratiwd  by 
sypbUU,  lOS;  cauMHl  by  vilialvd  air. 
53;  ehronio,  50;  arniiposa,  fll ;  diph* 
therioa,  80;  «cJi^mslosii.  öä-101 ;  ex 
fu-'Dc  rosacea,  103:  cxanthmiialica,  02, 
109;  f-vllinilari't.  .Vl.  K'l;  follicularis, 
relation  ff.  to  tmchoina,  M;  gonor- 
rhoica, Sri;  granulosa,  79;  lymphatica, 
SS,  OO :  in«nibranarca,  01 ;  phlycticnu- 
lo«a,  92,  «8 ;  pustulvott,  92,  98 :  Krof  u- 
l(«a,B3,tKI;  MUiples,47;  LrachoniaLosa, 
64;  iraitmatic,  113;  tuborculoux,  107; 
variolous,  103. 

ConsoDsual  reat^tion  of  the  pupils,  8TB, 

2:a 

ronstAQt  strabitimiut.  029. 

Contact  glassra,  734. 

Contraction,  norcpnlrlc.  of  vUual   flold. 

S9 ;  of  pupil,  274,  275 ;  Kctor-shaped, 

of  visual  flold,  81.  äS. 
CVintractton  furrows  of  trifc,  255, 
Contracture  of  Antagonist«  iu  parolycia 

of  th«  (Miutar  uiusclc»,  Sdif. 


Contusion  of  the  eye,  S8S,  8M,  467,  6öä: 
producing  pualyiis  of  aocum  tu  odaiion, 
72». 

Conus,  343. 

Convergence,  amplitude  of,  592;  capa- 
city for,  liow  Icvtud,  51t2:  far  point  of, 
59:^;  laCeitL,  61:^;  near  point,  0B2; 
prijini-,  618. 

C-onvergowe-üxcMS,  619. 

Coiivergenw  insufficiency.  621.  Q97. 

CTonvcrgenc«  paralysis,  601. 

(^nvcrgenu«  theory  o(  the  production  or 
myopia.  704. 

Convergent  »quint,  62$,  629.  7S4. 

Convex  cyUmlrioal  leiiA,6fl4;  hum»  for 
tbfi  correction  of  hypermetropia.  19, 
707;  lenaea,  properties  of,  1)62. 

ConvulMons  oauKing  caLaracl,421. 

Coplopla  hyiiterica,  501. 

Copper  aluminated  in  conjunctival  ea^ 
tarrh.  KI;  »uljihat«  in  chronic  blon- 
nurrhavi,  50;  sulpJial«  in  tnw.-honia, 
73. 

Coquillc  glosses,  664.  605, 

(VirectojiiÄ.  385, 

Corelysii,  321. 

Comca.  130;  abBCi-es  nf,  eeo  L'lcitr  sk»- 
kKK»;  affertionH  of,  iu  acute  blenoor- 
rba-a.  56,  159;  adectiuns  of,  in  acute 
catarrhal  oonjnnctivitis,  95,  |,U;  af- 
fcctiona  of,  In  clironin  cjitarrhal  con- 
junctivitis, 51 ;  affetitions  of,  iu  con- 
junctivitis ecxematosa,  94,  15H,  159, 
2(t7:  affections  of.  in  glaucoma,  161, 
182,209,  369,  S73.3S8:  affoclions  of, 
in  herpc«  zoster,  1H2,  522;  alTootions 
of.  in  indo-oyclitis,  192,  208,  901,  807: 
alTvctioii«  of.  in  Iraohoma,  06.  66,  71, 
159;  anatomy  of,  ISO;  annular  ab- 
acTf»  of,  57:  aslhentc  nicer  of.  146; 
atheronialooa  ule«r  of,  161 :  Urnnor* 
rbfpal  nicer  of,  ISO:  bums  of,  SUI ; 
catarrhal  ulcen  of,  46,  48,  159:  cen- 
tral nun-irritative  ulcer  of,  159:  ctin> 
trml  parenchymal  (MIS  inriltralion  of, 
104:  changes  iu,  pro<lucing  a^tigma- 
tism,  719,  720,  7^:  choagea  Jn,  pn>- 
dncing  hypermetropta,  700;  changfA 
in.  producing  myopia,  603 ;  cleansed 
ulcer  of,  13d,  146;  cluudiness  of,  in 
glAUcnino,  369,  877,  38» ;  cnatml  ulcer 
of.  138, 140;  collapae  of.  135,  744 :  con- 
gvnilaJ   anomalies  of,   310,  225;  nm- 
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junetiva  ol.  67. 133;  coojuncttT«]  por- 
ttuii  uf.  13S.  134 ;  ourvatiire  n(,  hi>w 
t«3t«d,  IM;  contusions  uf.  303;  do- 
post»  upon,  in  cyclilis.  SO»,  300;  dif- 
fusion  llirougti,  I!I4 ;  (Imüssos  uf,  i:)6: 
(limi-^ns  nf,  13S.  IS4:  cc:lA«ia>  of,  813 : 
eitMioiia  of,  lli9  :  erobern  ot,  recurrent, 
1B3.  200;  i>veiin»KAof.b<>w  Lifted,  135: 
fXaminatiün  of,  3,  Hit;  fttcct  of.  147, 
aiM;  tWula  of.  151,  157.  l6ö:  flalUn- 
ing  of.  ISO;  fureign  IkjiIius  in,  1B8; 
foul  ulccif  of,  138,  146 :  fcltitcomutou« 
iiiuer  of,  161;  hi!r(>otic  ulcer  of.  IM; 
inflitmk'ji  ultier  nf.  138,  Uß;  inflftm- 
tnMioii  of,  se«  KüKATirm,  UtcKit  (('(>»- 
NluLl.  and  Ulcus  sBRpENa:  Injuries 
of,  198;  injurip-i  of,  nlighf,  [»nuliicing 
ulcus  nt^rpeiix,  105;  layer«  of,  131; 
lymph  sfHteoi  ot.  133;  margiusl  ulcor 
of,  llifl;  mettioii  nf  infoctinn  in  ncute 
blenTiorrh(L>n.  6t ;  nerves  of,  l-W;  nu- 
trition of,  liuw  rffwUil.  133,  370: 
upcl«in&  of,  in  glaummn,  :18W,  373,  877, 
383 ;  opacities  of,  303-313 :  patinous 
ulcur  of,  l^:  |iKriu.-uul4Mis  of,  748; 
pnriicenteüis  of,  ho«r  favoring  tiü.'iiBe 
metamorphosis  in  the  eye,  274;  per- 
foration of,  147,  1.16;  |Kilisb  of  aur- 
fnco.  (examination  of,  13-');  pressure 
opacity  of,  210;  [ifogre«*»«  ulcer  of. 
13H,  140 ;  regrwuivu  uIoit  of,  138,  14ß ; 
nvlpnt  ulcer  of,  1«» ;  rui.lure  of.  203  ; 
scleral  portion  of.  133,  IM;  scraping 
of,  for  opauili*"«,  2t)6;  »rrofulous  infil- 
trates of,  IWt:  Hennitiv«!»^!«  of.  how 
teät«d,  8,  13^:  serpiginous  ulc«r  of, 
130.  I  SI  ;  i(hupe  of.  130.  134;  aizt-  and 
form  nf,  130;  Holutiona  nf  continuity 
jn.  IWJ ;  staining  of  with  WoüJ 
pitjiiiiüiL,  30^:  staphyloma  of.  ne 
STAi'HYiJiUA  ;  striate  opacity  of,  107  ; 
stroma  of,  131 ;  structure  of.  131 ;  tal- 
louing  of,  307.  311 ;  torpid  uleur  »f, 
146 :  iTachoinatoiiH  nicer  of.  159 ; 
tran^Mirency  of.  13li :  transjilantation 
of,  163,  SOB,  333;  tramiiatic  iihw  of. 
lSi9.  I6S;  traumatism  of ,  sm  Cobku. 
Injitrii»«  OF  :  tumor»  of,  229  :  ulcer  nf. 
see  UuiBKtt-'iiB.s'UAL);  tiTeal  (.orlionor, 
183, 134  ;  vaivnlariualion  of,  139;  vfs- 
ieles  of.  »ee  KKKjtrrr»  with  the  FV>k- 
NATmx  UP  Vr-sirLKs;  zutitilar  ufiacity 
of,  200. 


Corneal  aetigmalisin.  710,  730,  733; 

puscle«,    133;    tnciiüoiia,    73.^: 

^lamination  of,  2. 
Comeilis.  {oca    KKaaTtTtn-j;    «crofi 

I  «I, 
Corona  ciliarifi,  SK7, 
Corpus  vilreum,  4:il. 
CorpuAcle^  uf  thv  (^om«^  139. 
Corrosive  Bublimat*;   in  di^mWM  of  t) 

eycT]»,  ir>.«H.  \Mi.  103;  in  eye 

tiuiM.  733.  741. 
CoTt«!  of  lens.  394. 
Cortical  eatAnu't,  400.  40l:i:  i«nt«r&  for 

the  ocular  movement».  SäS;  paralyae« 

of  the  ocular  muscle«,  801.  900. 
Coryxa  producing  blümiarrha>a    of  llw 

lacfarymul  urn;  .'ilV'). 
C-oui-hing,  767. 
Couching  needle,  611, 
Crab's  eyes  iDwrtod  into  the  oyv,  IIS. 
{'rod»'''«  method  of  pniphvlaxia  of  bi 

norrhu-a  uoonalorum.  03. 
Croaoent,  343.  344.  34.V 
Cnxncl  diplopia.  583. 
Croup  and  diphtheria,  relatiun«  oT.  90. 
Croupaus    conjunctivitia,   81 ;    form 

dtpblhcna,8fl. 
CriLflta  lacti-n,  TfÜO. 
CrypLophthalmiu,  !i&9. 
CrypU  of  the  iria,  252, 
Cryittalline  l>ody,  crystalUoe  leita.     So* 

liErra,  ('ar^*i.t.tKK. 
Crystalline  bwHling  of  Sonnniering,  TVS, 
Cnignot's  tests  for  &imulalion,  38. 
Curetting  of  ulcu«  setpons,  178. 
Currature  of   the  oamu«,  how 

184. 
CuUneousdfaewMaacoomptiiM  Itr  con- 

junctinlis.  03,  103;  dianaea  ok  lida, 

niH;  horn*  on  Jid-S  fiM. 
CycUtic  hull,  807. 
Cyclitts,3SS  (aee  lOau  iurn  u)d  ffttpiM 

rv(xrns);  dlagnoato  from  iritia,  »87 ; 

aim  pie,  308. 
Cyuloplegja,  78A. 
CycloplegioH,  799:  und  th«  parrecLion 

refractive  errors,  734. 
Orlindriral  lens.  664. 
Cylinrlroinata  of  conjutietira.    129;    uf 

lachrymal  gland,  S71 :  of  orbit,  VSU. 
Cysts  of  conjuni-liva,  130;  of  fiia^ 

838;  of  lids.  Onn;  of  orbit.  656. 
Cystic  cataract,  41(1. 


INDEX. 
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CyBlicpirns  in  anti-ritir  cli«mt*r.  S5Ö ;  in  I 
cuiijuiictirs,    120;    iu    vittvou»,   435; 
aubrvtinal,  4(t8. 

Cmlt'iini«,  T70,  ffXi. 

t'frtobJ  ckatriulioQ,  IH  2$4,  739. 

TWrroftdGnili»,  671. 

lAtcry-'CTiiiititi.  CTO. 574 ;  catiirrhAlis.  373; 
phlfguioniHa,  57^. 

DBcrTop)«,  571. 

DaltoiiiKii,  501. 

Ihiviel's  diaraverj*  of  the  methoil  nf  osla- 
raot  f>xtrarti>in,  708;  acoiypt  534.  746, 
747.  7«l,  763,  Ö12. 

Diuzlint;  cause  of,  in  opacities  of  the 
c<im<^«,  31(1;  prmlttcingcoDJuneiiTitiit, 
ll:i;  producing  retiaitis,  453. 

DeciinsaLtun  »f  Ifae  optic  nrnre,  474. 
477. 

Dcjjcne  ration,  glaiicomntoiin.  S70.  373; 
uf  cAlAnirtoiiH  Ipiisop.  401,  41 1 :  of  cor- 
neal oftttcities.  200 :  pigmentary,  of 
n'tiiia,  4.'i4. 

Delirium  afUT  rve  oitpralions,  74.1. 

Depociu  on  come«,  393,  300. 

DcpnniocalaravlaN  707. 

n^pn-KiJun  nfcatanicl,  707;  of  rye.  liow 
effwt«<l,  580. 

DvniiAtilis  liLTifctifiirtnis  causing  con- 
junriivitis,  l(W, 

Permic  graft  for  ectropium.  800, 

Dermoid  cysl«  uf  Vnis,  55*1 ;  cfit«  of  or- 
bit. «55,  1157;  tumors  of  conjutioliva 
•Dil  curiica.  1^4. 

DesTL'tnetilis.  301. 

IVKvim-tAivIo,  148. 

Oeecviiiet's  membran«.  133. 

DcscviiiliriR  alropliy  of  th«  optic  rwnre, 
40'2.  in  :  n«>uritl8,  48S. 

IVwiiarn-'ti  ('l(.'Tat(ir8  (or  liil  rrtraclnr»), 
S.  735.  804  ;  rnlropinn  forecp«.  HOB. 

rx-la(-hiTi«nt  r>r  th«  '^horioid,  il.'iS:  uf  the 
rvtioa,  45^:  of  tlir  rrtiiia.  »'Icrotnnif 
ill.  748:  of  the  vitiroiis^  433. 

I>«<r(^lopmont  of  the  tyn.  283. 

Deviation.  romiUint.  630,  033.  02S.  ftSR : 
oonjn^te.  001.  600,640;  insnpenbic, 
638;  minconiitant.  «SO^  OSS.  OSS,  686: 
of  eye  behind  a  scrMn.  695.  OlS.  637 : 
pritniiry  ari<]  «iNMirnlnry,  in  concmiii- 
(«Tit  «quint,  R28:  primary  and  wc- 
ondary.  in  piirntyiic  »tjuiut.  590.  0U6; 
aupenbic,  S13,  <I20, 
53 


De  Wpokcr's  method  of  pcrformins  iri- 

ilvtoiiiy,  705;   n>etlio<i  of  i'vl«.'r\>l<niiy, 

747;  Dpcmliun   for  tslaphyloina.  317; 

o|iemtiori   for  trifliinsU,  700;  Kis)K>n 

toKvi<*.  74t»,  755.  tilU. 
Dinbolio  catamct,  417,  4S0;  iritis.  SI  li 

pAralysis  of  the  afcommodatJon,  7W; 

Ktinitia,  450 ;  retrobnll«r nt'iiriti».  491. 
DiJlphßrcsi^  383:  in  cfau^ioit)iti^  340:  in 

(Iftaohment  of  the  rt'tina.  46U;  in  opa- 

ciiiea  of  Ih«  vitrtous,  483;  in  ojAk 

neuritis,  4M5 ;  in  r«tiiiili?,  443  ;  iu  rlivu- 

matie    [«i-alrnc«,  603:    in  inijwrflcia) 

»cleriti»,  23«. 
t>i«(fi-nbiu-h's  blcpliantplAi^ljr.lilUO:  mvth- 

o«l  of  lenotoMiy,  776. 
nifTi-r«-»tiatiun,  iiiiuitiium  uf,  -iTi. 
DilfuHioii  pitrles,  675-677,  717. 
Diffusion  imaf^^  in  ajlign)uli^m.  717. 
Diffiuiou  of  light  by  opac-ilivs  of  toniC4, 

305,311. 
Dilaceraiio  calarada-,  759. 
Dilaceration.  751*. 
DiialJiLion  of  raritit-s  wljoining  orl>it. 

059;   of  pnpil,  goremtA  by  gymiHi- 

tliclic,  274;  of  |nipil.  uv««K>iiry  iu  vx- 

nrnJnin^'  fnmlnfi,  9,  Ifl;  of  pupil,  (mih- 

ologioal,  Bev  Myvkiasij;  of  ltu.'hryiii)il 

flricliircst.  567. 
Dioptry.  «13, 64». 
Diplith«ria   ami  croup.  relalioQs  of,  00: 

aiul   dipbtlicriti».  dilTi-reaiv  bctwt^-ii, 

IHI;  oonfliicnt,  89;  en  jJatpiti,  89;  of 

tlio  coiijunL'tiva.  86. 
DiphtheriJU  and  diphthcnUc.  dilTi'tvnc« 

between,  UO. 
Diphtlwrial   fiarvlyei»  of  the  M'<.'ORimo- 

datiuii,  738;  paraljniis  ot  tin-  uciilar 

niuKlf«.  603,  610. 
Diplofii»,  biDiwular.  583,  6UI ;  obarsvtrr 

of.  in  pamlytic  M|uiuL,  508;  tTow«!. 

5«e3:  developing  after  tenotomy,  6H5 ; 

hcl^ronynious.SSS:  homonymoiu,  583; 

in  !tinibt«miiH.  638.  684,  635  :  left. 607; 

nirii*urcm*rit  of.  5yi ;  monocular,  Ö85. 

51f:t ;    panirlo\ica1.    633 ;    ritilil,    007 ; 

tabular  vipw  of.  in  paralysis.  606,  007; 

t«8t«,fll7;  T«rtioal  (with  differeiioe  of 

lerelK  .W);  with  obliquity. -tSl 
nipliibM-illM!*  cnusing  acute  cnnjiiDotlri- 

tis.4^. 
Dinict  tnpthnd  of  psnmination  wilh  the 

uphllialinoa-0[>u,e,  18;  vi>ii>n,  36, 


^^H       ö34            ^^^                          ^^^^^^^^H 

^^^^f             Disamiinilaliua  ul  vUuftI  itjWtanoe»  Jn 

ISotropton.  (Ml;    cicatridAl.  (49.  ^H^h 

^^^^B                  retLtim  >V1II, 

how  develuped  in  b]«|i)i«hti8,  SStt;  ^B 

^^F^               DiwisMD  cauract»'.  7S6. 

trachoma.  71  ;   in  oonjuiirtiTilt»  raia^B 

^^B                    Dis(.-i»iui],   Buwinan'a  method  of.  700; 

riialis  chroni<^  51 ;    Inruriatift,  Mifl 

^^B                         iitstntiiieiits  for,  bH  ;  of  membranuiut 

nieuhoiiicuiii,  543;  optratimis  t^tr,  TVT: 

^^m                      cataracl.  750;  of  sofi  nntArart,  76B. 

pomlylm,    643,    70H  ;     fuuTi>ciiiu>isuie. 

^^M                   Oi«vi»iou  iH'viJIc.  758.  SI  1 ;  emplofed  for 

Hi:   senile.  543.  7ft»:     »paatic,  .''41 

^^H                         os|i5ulnlQm}-,  TfKI,  770. 

707:  larMrrbaphj  for,  7ft4. 

^H                      DislocBtlon   of  the  nydhnll.  (US.  ßr>l);  nf 

Kt:r.Bm»  of  lids,  520,  ü'Si, 

^^1                          the  i«QS.  42-'J ;  of  the  Iciis  iii  caLaract 

l!U.-zctiiatoas  conjunct ivjt is.  fiS-lOI. 

^H                       exErsctmn.  7(14. 

EfBonwwncw  of  DuiijuDcUviU«  «cJMH 

^H^                    Disportlntc  l«iw,  ttn2. 

torn,  SO. 

^H                  Displaceme-nt  of  cktoract,  767;  pnral- 

ICffyptian  ophthalmia,  73.  77. 

^^M                         l&rtic,  7.  25. 

KIwtriti  lipht  priHlui'iiig  cunjuncfirltl 

^^H                    DlBKniinatvil  (^horioidJti.t,  !Mt ;  sclcroHi» 

113:    iij^ht  jiruduidnp  reitiiitis,  iS 

^^1                       prodacinf!  oplit^-ncrve  ntroplty,  49^; 

oplithalniia,  112, 

^^B                         tulicruuloetHof  tu«  cUoriuid.  itSO. 

ßliH.-lri{:ity  for  clearing  up  tn7rnnal  ofi 

^^H                     Ilintichiuei»,  iÜH;  operntiuDs  Cor,  TtKI. 

cities,  Sil ;  in  bl^phamapasm,  SSS; 

^^B                   DlAtraction  creDcenl.  343. 

optlc-nen-e  atrophy.  493:  in  pftralyi 

^^B                     DivDrgviive,  f iniutiuti  of,  392, 680 ;  lutvtit, 

of  thp  accutnmtxlatioa.  739;  in  p«ral 

^H                       613;  iimm-,  618;  varLinU.  6ia 

sia  of    the   ocuUr   muscles,    009 ;    ta 

^^B                   I>lrerg«nce-«xcewt,  dSH. 

paralysis  of   th«  ol>»ruIarLd,   &M:   (^ 

^^B                    DiTorgcuce-iiiMiillWit^ucy,  020. 

rvtinitix  pigmentosa,  407.                    ^M 

^^B                      Hiverftcinriv paralysis,  QOI. 

RlMTtrolysis  in  trichiasis,  SSfi;  in  tnnx^H 

^^1                    Dirvrccni  »qiiint,  62t^  G30;  squint,  op- 

of  th«  lid«,  6S7;    in   tuiitor«  of  t^M 

^^B                         oratiuii  t\^r.  77S. 

urbit.  056.                                                ^^ 

^^B                      Ooniler'H  schcinatic  ryo,  069:  theorj  of 

K1<\'tr(>ina^cl     for     removing    (bv^^ 

^^B                       glHui;u)uii.^O;  H-ui-tt  inrcfraütion,O0). 

botlit«.  343. 809,                            ^^M 

^^B                     Duubk-  iiungt'^  iluiiblu  vüiuii,  se«  DlltAH 

Rlcphnntiasis  of  luK  •'J23.                  ^^H 

^^fl 

Klovation  of  ey«,  huw  GtTcctf^l.  -"^^  fl^H 

^^1                    Double  pui>El,  produced  In  Iridwtomf. 

El«rator5,  7S&;  DMmarr»'^  S,  733,  MH 

^^1                       Vyi:  pij|>il.  visiiiii  «iLb.  ÜVi. 

GnibiiliAin  tif  oenlral  artery,  445.           ^fl 

^^B                      Dranrarl'»  operation  fnr  pttMis,  8D3. 

Embrvology  of  ore,  WÄ                          ^1 

^^B                      ]>ri?&iiii);  ill  ^ye  operatluiLH,  71(4,  745. 

Rnibryontoxon.  310. 

^^B                      I>ru[isy  of  ln<:hry]iial  sac.  >166 :  of  maxil- 

Emmi'tropia.  669 :   character  nf  cilbry 

^^B                         livry  and  frotitiü  siuasm,  039. 

niii<iclB  in,  701. 

^H                   iJulomtiL'.  2ai. 

Emphywma  of  lid».  SM,  5&6 :  of  orhit, 

^^B                      Duct,  liirliryiiml  {ur  niLsal),  562. 

6Ä]  :  sulx'onjuiic-tival,  124 

^^B                    Ductus  IwriirmlJN.  ^S'i. 

Empyema  of  the  frontal  and  tnaxiHwr 

^^B                  Dunü  »h«ath  of  optic  nerro.  471. 

sinuses,  059. 

^^H                      ]))-iiiiini«  •ic|uiiit,  OIÜ 

Rncanthi!«  iHrnigiia.  139;  ranligna,  Wk 

^^B                    Dyslcxiu,  Ö01. 

Enccphalocfle  of  orbit.  657. 

Kiiehonilroma  of  lide,  3W. 

^^m                  ficart1!ur^■7^•'(. 

Kiiiloi^noiis    tiifectioii    In    tuppuntin 

^^B                    Kochymomn  Kiibc-tiijtim'liviile,  123. 

chßrioiditüi,  348.                                  ^M 
Endothelioma  of  orbit.  6'^.                      ^ 

^^M                      KixihTiU'JSQSuf  tutijuEiclivo,  133:  of  litis, 

^B                       0.14.  Sili, 

Eiidothdium  of  cortica,  1113;    of  IjTOlA 

^^B                    Gcln<'in;.  lynipAiatte.  134;  of  conion,  S13: 

panages  of  the  eye.  370. 

^^B                       of  scIoriL  -44. 

Enfforcemcnl  neuritis,  481, 486.  4B4.     fl 
Kiiophihiilmus.  fl4fi.                                 H 

^^fl                    Kctatic  cirntrix  nf  coriiea,  T47.  Iltl. 

^^H                   Ecto);eiiutiii    ii)ftytiuu    in    ftiippuratiTc 

Ktili>zo«  iti  riire-ous,  4!V{. 

^^B                       chorioiililisi,  3444. 

Entropion,  539 ;  tnuthoplasty  for.  797: 

^H                    Ectopia  lentis,  428 :  ptipilU'.  33S. 

clcalhcinl.  A41,  797;  bov  dovelnpnl  ia 

J 

^^^^^^^^^^^^^^                                                                 BSS        ^^1 

1            traehom»,  71 ;  opeimtjnn»  for.  705 ;  or- 

Eversion  nf  bonier  of  liH.  S28.  541 ;  of         ^^H 

^^        gftninnm,  MO :  sputit.-,  SltO,  iU&. 

lidi».  iicotnM'tljr  «>f,  iii  •.■xaniiuiii^  «ye,  2;          ^^^H 

^H   Enln>[iiun  fim-riw.  HOQ. 

of  puiiota.  52H,  Ml ,  572.                                    ^^H 

^H  £iiuclt«tion.  790:  dNiiifcrouii  in  pniioph- 

EviMwmlfon  of  fyv,  784.                                    ^^^| 

^H       thjümiti».  3i&;    iiiilications   fur,   IK). 

Exaoerb«tioii,  «veniiig,  ib  (.•DTijuTiclivitU          ^^^| 

»       »18.  3.t7,  2:«.  247.  320.  »22.  328.  »30. 

calarrhalis,  46;  iiinniiott,  iu  cnnjuno-          ^^^H 

340.  8W.  JW7.  aw.  3H3.  43«.  433.  *». 

tiritis  erzenintitsn,  05^                                        ^^^| 

465,  658,  6Ö7.   W2;    iiistrunienU   for. 

Examination,  general,  of  patient,  1  ;  «b-          ^^^H 

807 :  methnd  of  porforming  in  omb  of 

jacÜT«,  of  tjt*,  I ;  of  ant^'riur  chum-               ^M 

mali^mnl  ({ruwUis,  783;  not  an  Abso- 

ber, 8  ;  nf  cnnjunotiva.  2  ;  of  cornra,          ^^^H 

lute  prcrptilivv  of  symtMUietic  oph- 

2,  134 ;  of  corneal  reflox.  2 ;  nf  ejreball,          ^^^| 

tiiiUinift,3ÜS ;  primary,  TSi ;  secondary, 

1 ;  of  fluid  ot  vision,  3H,  740,  75»;  of          ^^H 

783. 

fundus,  8;  of  iris,  8;  of  lens,  8;  of         ^^^| 

^K    Kpheilrine,  3K3. 

liils,  1 :  of  maliiigRrerth  35 :  of  refract-         ^^^| 

^B    F.pic-anthus.  S^Vi. 

■iig  media.  16:  of  rL-fractiüD,  18,  800,          ^^^H 

P          Epi*lenuic  gtntl  fur  fdropton,  800. 

706.  721,  724;  ot  sensit Jvi'ne«»  of  cjo,          ^^H 

Kpiiating  fonvpe.  580,  M)0. 

3 ;  of  ten^iou,  4. 273 :  with  erect  image,          ^^^| 

Epilation  in  hlfphaHliü  ulocrosa,  090. 

6;  with  inverted  imago,  7;  with  opb-          ^^^| 

GUI :  iu  lnc)iiii»ia,  638. 

thalmoscope.  4.                                          ^^^M 

Epiphora,  6ft4,  57&. 

Exanlhemataof  lidfl,  520.  522.  52a                      ^^H 

Kpiäclcr»!  tUfiio.  40,  227. 

FxauthpiniiLfni»  {.-oiijuiiutivitL-^  Hi.  102.              ^^^H 

Kpiäulcritis.  227:  periodica  tugtm.  Sd3. 

Kxcaration,    atrophic,    ü65;    K''>">'^'"'a-           ^^^H 

Epitla'liomu  of  cuojuiiL-tivn,  lij,  127; 

tous.865,3d4:  pnrliul.  I2.d6r>:  physio-          ^^H 

of  liiK  557. 

In^cuJ,  11. 304  ;  total,  13,  S65.                         ^^H 

£pithL-liuin.  ant«rfor.  of    oorn«a,   131 : 

ExcurfdoQ  range  of  «ye  in  ^uint,  6!t7.               ^^^H 

plfTiiiutit-.  mi,  38i437:  posterior  of 

ExcvniioDS  o(  eyeljall,  bow  measured,          ^^^| 

oorneta,  1%i, 

587,637.                                                         ^^1 

Equator  of  l«ns.  9M. 

Ex«nt«rttfo  bulb],  784 :  orbit»,  780,  785.          ^^M 

f^uatorial  stapliyluma  of  fclcrs.  344. 

Exenteration  uf  eyetwjl,  784;  of  orbit,          ^^^H 

Equiltbriiiiii  of  uL-ular  tnuHc-ks,  üVi  ;  u-sl 

7H0,  783.                                                               ^^M 

for  iivsufflt-ienov.  615,  618. 

Kzopboria.    613.   614.  621 :    producing          ^^H 

En>ul  image,  fXHtuinatinn  with,  fk 

luyopia,  097;  ojieratioii  for,  U26,  775.             ^^^| 

Etyoli:<ni,  oalnrac-l  iii.  421, 

Exopbtbalmic  goSlnt,  see  Basedow's  I}|s-          ^^^H 

Eroüiun*  of  cornea.  18.1,  IßO,  900. 

^^^1 

Krmrs  uf  refractian  and  aucommodatlon. 

Ksofitithnlinometer.  644.                                    ^^^| 

061. 

Exophthalmus,  843 :  aftertenotomjr.TTO;          ^^^H 

Krysipclas   nt    VuU.    A10,   •124:    t-amin^ 

chanicttir  of,  in  tumors  of  ofiTic  nenr«,           ^^^| 

thrombnaifi  of  (tniLral  vriik,  447. 

4iM  ;  doA  to  dilalatinn  of  frontal  and          ^^^H 

Brylhro{«tik.  771. 

maxillarr  siniuea,  650 ;  due  to  hipm-          ^^^H 

SMrine,  nclioii  of.  377,  S89  (im  alio  Ml* 

orrbage  and  einphywrna.  650, 6Sl :  dite          ^^H 

ciTirx):   ill    flHtiila  iif  cornea,   157:   in 

to  ooiilo-motor  |utra]yüiK,60ll ;  in  I)aft»>           ^^^H 

glauvofflik.  Si^:   \a   kpr&lficoniis,  S£4; 

dow'0  di!M^aIW^.  662;  intenullient,  038 ;          ^^^| 

in  pnnlyr>is  of  acconimodation.  VÜV: 

piiiMting.  6da                               ^^H 

in  posterior  ayiic-c-liia,  ^21 ;  in  uleer  of 

Exoeilo^iii  ehurnm,  690.                                          ^^^| 

cornea,  ltt2. 

Externi.  insiiflloii^cr  uf.  see  EsoiüoBu;                  ■ 

E«ophoriA,6l8, 613.  610;    operation  tor, 

tme.  620.                                                          m 

62S,  ;75. 

Extirpatio  buibi,  7S0.                                               H 

Ei»riiliiil      lt1eph«rCH[ia8m,     510,     551 ; 

Extirpalionof  eyeball,  780;  oflachryinol          ^^^H 

phthisis,  8P3. 

mc.  S60.                                                           ^^H 

KUior  ill  vvc  ojicniTiun».  735. 

Extortion,  578.                                                   ^^^| 

Klhmnii]  i-t>1lH,  (ilstetitlDn  of,  630,  60U. 

Extrartin  ealaraf^ta\  760.                                   ^^^| 

Eiicainc.  aH3. 

Extntotion   of    ralarat-t.   •(>■■   CaTiRAiT          ^^^H 

£vvr)l>ua<.'li'9  i>|>erBlioD  (or  ploeis,  80!. 

ExTKAiniux;  of  disloi^otod  k-ne,  421^.              ^^^H 
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Extrbsie  muscl««  of  eve,  5i0. 

Exiiiliitf,  vliuriuitlal,  ih^litigiiiaheO  from 
aCmiiliic  spots  340;  g^l&tinuus.  in  An- 
terior clinmbcr.  2fi(f;  into  vitreous,  in 
cytrliti«:,  ä07,  ^)1:  Ifnticulur.  lu  aiile- 
rii)r  chainher,  2U0 ;  Bponj;}-,  in  anterior 
chamber,  309. 

Eye,  apiKvimnon  of.  nftvr  calaroot  extrao 
lion,  'W  ;  ftriiflnial,  7S3,T84;  dt-relop- 
mcnt  of,  343  ;  hygiene  of,  iu  cliorioi'li- 
ti»,  «4*1 ;  tyfjion«  of,  in  (wnjuucliviiis. 
4T,  83.  76;  hygiene  of,  in  Iritis,  310: 
hygi«ne  of,  in  myopia,  OflÖ.  703 ;  hy- 
gitine  or,  in  ruLiiiitiiS  442  :  injuni'»  of, 
siiminnrizi^il.  0Ö3  ;  Irinjih  passages  of, 
209;  nuti-iliitn  of,  27U:  ui)jci;tive  tx- 
aniiniiiiun  of.  1;  o|>lii-al  prupertii-s  of, 
6«9;  i\-Jiic^fI.  660;  rofraclion  of,  860; 
Kbvniativ,  06». 

Eyeball,  atropliy  of,  30.1,  SIB;  axes  of, 
577;  ooujiniciivk  of,  40;  contusion! 
of.  2:«J.  3ß2.  467,  652,  729;  ilisiiication 
of.  B43,  650;  eciasia  of.  see  Sowuii, 
STAPHrLOUA  OF.  «mi  COR.VKA,  STIPHT- 
loma  or;  eli>ngatioii  of,  in  inynpta, 
ÖDA, di^CI ;  oniiclradon  or.TSO;  evisccra- 
tjnn  of,  7tU ;  f  xamtnacion  of,  1  ;  nfiX' 
temliuri  of.  784;  extirpation  of,  780; 
foreign  IxKliea  in,  S3S,  241 ;  hirnior- 
rhngv  from,  73d,  7^;  injnries  of,  :*62, 
813.  :m,  Oiia.  7H8 :  luxmion  of.  64S, 
650;  inolsrening  uf.cffet't«!  by  various 
agcDciiM,  SCd;  op^ratjoDs  upon,  746; 
purforotion  of,  2«t-23«,  a.*«»:  phlliMs 
of,  547,  331  •.  p'lsiiinn  of  iti  orbit.  648; 
rupture  of.  23:1.  230  ;  sbap«  of,  tn  hy- 
porme tropin,  712;  ^hape  of,  in  myopia, 
01).^.  6D9  :  t  unions  of,  ciiisint;  glaucnma, 
302:  tiinivrc  of,  n«ca««iCatiiig  enuclea- 
tion, 7H2. 

Eyertonp».  insert«!  inio  the  eye,  11Ä. 

E)r«-wat«r.    Sev  Collvbil'x. 

Fftwl  of  comta.  147.  304. 

Pncultativc  liyptfripri  ropia.  710. 

Fallinfr  hn(]i(>s,  Ilrrin^'s  trat  with,  .101. 

t'alM  imA)*«,  5^ ;  orientation,  in  para- 
lytic s<|innl,  595. 

Far  point. 679;  ainolute,  8H5:  liMerrni- 
nation  of.  (IM  :  of  oonverpenee.  5ÖS ;  in 
hypemu'Iwpio,  TiMJ ;  rfcesslon  of.  in 
old  agn,  688;  relative,  HäS;  viriaa), 
TOO. 


Far  right.  7(fi. 

FiiM'ia  bulUi.  -077.  643 ;  of  «PuUr  tni 
577.S8,1:of  orbit,  643;  of  Tcnon.l 
tar»oorbit«li\  .575,  W3. 

FA6L'iouInr  keratitis.  V4.    I-'iO ;  j>arvl] 
of  tltc  (M-nlar  niUM-k-s,  601,  tttO. 

FfiRclrultii'.  vaMiiIar.  S4. 

Fibroma  uf  tii«  eonjtweUra,  129 ;  at  11 
M8. 

Fibroma  nioUaseuTn  of  lid«,  SHi, 

Fivta   of  flsaUou,   5WJ,   flI9;  uf  «i 
Timon.  6 ID. 

Firlilof  viiuon.dft^rmination  of. 
7&8;  iliapK^tiv  iiD|Krrlanci.>or.  inl 
iziug  brain  Inions,  481 ;  cxtrnt  ofj 
31;  for  colon,  83;  in  tlvlaclmiFiitj 
tlie  retina,  450.  402  :  in  KlauMnna.. 
868,874;  in  relinitiit  pipniriitoAa,- 
twcewityofdvCenniniiijf,  In  opacitii- 
refracting  mi'^lin.  749.  792  :  patliol^ 
ical  alieretiünü  of,  31,  .12  («co  alwS 
ixtMA  and  llEMlopiA) ;  projertioD  ol,3K 

Filaniontuus  keratitis,  1K2, 

FilariA  •X'uli  liamani.  4.35. 

FillmtioL  UHlviua,  133. 

Fin^rs  OS  a  tMt  for  vlaioft.  679. 

Fiiw«^^  luetal  octilar.  285. 

Fislnla.  (mpillary,  A74 ;  laf^hrrma). 
574;  of  cornea.  I6t,  157.  168,  701. 

Fixation.  S81 ;  flrld  of,  SK8. 

Fixation  forr^fi«,  TtlÜ.  9IU!. 

Fisvtl  corpOK-lea  of  Üieconm.  1S2 : 
tomata,  S3. 

Flap,   conjunrlivat  735,  <'<HI,  7l5>:  i 
pctliculate,  701.  800:  iw*lfDulatv. 
7TO. 

Flap  extrartion  of  rntaraet,  760l 

Flap  inrielonK,  736. 

Flap  opi'ration  for  rlfatrinal  ectrnpl 
700;  for  trit'hiasi».  701. 

Flar^r'«  operation  for  lricliiafii.s  TM, 

Fluid  cataract.  411. 

Fluorrwin  used  in  diafnarä  of  i 
ulcere  UX 

Focal   (linlancv,  prinpjpal,   663;    lllunu- 
natiuii.  S. 

FiKMi».  prinvipal.  663:  virtoal,  063. 

Fui-tal,  ocniar  cleft,  3»^. 

Fold,  fwimilnnar,  41.  ISO. 

Foltii-lf«  in  the  ccnjuoctivm,  St, 

Follic-ulHr  ealarrii,  33. 

Fiirain^n  sf  I*nr.  227. 

Forccp«.  fixation,  73S,  80B. 
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Purciirn  l^'t"*  in  ibi>  ooiijuncinii,  110; 

in  Ibe  ciirofA,  MtUi  in  thi<  ry^,  S^D, 

MI :  fn  th«  vUrvouA,  -IS;):  Bck-rotoitijr 

fur.  740. 
Korviij'n-body    houk,    8U9;  needle,    19», 

HHl. 
Kuniis  coiijiincliv»,  88,  40. 
KGrstvr'a  up«ratiun  fur  rtjifDiDgr-atHraL'l, 

753;  perimeter,  JJO;  pliotoiiwicr.  «5. 
FiQ>M  gUtxluIn;  iBcriiiialits  ^&t .  patvlUc 

ris,  431 ;  sacci  luchaiulis,  Stil. 
Fuul  ulccr  nf  oornffa,  13». 
Kuurtlii)orte,&7<},&HQ,&VU;  |.«t«ly«is  of. 

6ÜI).  Uli. 
Fnvifft  c^ntraliü,  437,  AUS. 
Friu-littv  ot  btuc  et  ekuU,  t!cc)iyitir»tjs  i>f 

lids  in.  6S'j ;  of  li<>iii--s  of  ortiil,  Uül): 
Fiuiikliu  gldMe»,  ü66. 
h'riukc'i»  ljli>|ihBni]>lwity,  7D0. 
Fn>ntal  bsis  o(  eye,  57M. 
Froiiul  aJaus,  diiataliou  and  iiillniiinift- 

t!ou  uf,  SGO. 
Fudiii's  methol  of  tarM^>rrhtt|iliv.  TlKt. 
FuliuiiiAliii);  ^lAiii-iiiiiM,  :)7I. 
Funcliotiftl  cauws  of  b«trn)pboria,Qld; 

teültiig,  27. 
Piimlu»  ttculi,  appoariinco  nf,  with  nph- 

ttialrnosoopr.  10  i-t  mi|,  ;  clmiigrAof,  in 

rnrnpi»,  348-94(1.    ßDO;   tnruiircmciil 

of  depivMiona  «nd  projectiot»  of.  'JO  ; 

Icwllajctl.  15.  96S. 
Fnngj  c«n»in|{  uWr  «f  (v>n»«»,  167,  171, 
Fuimvl,  niimotilfir.  .'iTB  ;  cii.«riil«r.  11. 
Fusion  of  double  imngf>8,  &01. 

Oftillnrd'it  Mittiro  fnr  entropion.  79.\ 
Galvano-canlery    In  ronjiinctivii»    w- 

EcmaloM,  V7:  in  comca)  iiWn,  I&'i. 

161.  lllfl :  in  PXßtiti-rariiin  uf  orliic,  7K> : 

in  vawiilar  tiimDrs  of  Hds,  R57, 
Gaatlhfriftojl  in  rb«uiii&lic  iritis.  310. 
(it-tniiuDim  oxuilnlc  into  anterior  ch»in- 

)irr.  300. 
Gelwmine.  S83. 

Qeniiini)  atrophy  of  nplin  nrnrr,  401. 
Germnna  prL>diN)Nwd  in  myopia,  7<^l. 
OerontoxoD  (comer),   130,  S0!>;  lenti». 

414. 
QlandH.  HrnlrX  43 :  Krausr'n.  118.  SS8. 

SaO:  Uchrymul.  360;  7tlciU>M)iiiii.  Üf^. 

89.515:  MoH'«.5I.'i:niuoou».of  Waidi- 

ycr.  :W.  »11 :  of  Zri».  MO.  BIS. 
Uloudulft  lAcriiDttlis,  560. 


Ohu«cs,66S;  hironcATr.  064;  Itironvex, 
604:  bifix-sl,  C6ä;  cent«ritig  ot,  im* 
IK>rtttnl.  608 :  iwllmling,  WIS;  concarr, 
S63:  L'uiitwt-.  724:  c^ivex,  ßCS;  vo- 
qiiilk  664,  665:  oylindmal.  604  ;  di»- 
persing.dOä;  foru»lif^atibni.B65.  721  ; 
for  rorruition  nf  vision  in  diülocAtton 
of  Jon»,  430;  for  h)]«^rni«tlmpia.  hnw 
pnawriWiJ,  712,  72S;  for  rnyo|K's.  mlcs 
(•ovrming  tliei-  ptc-M-ription.OOB,  725; 
for  oimeitie»  of  Ihe  «inn-u,  306^665; 
for  pural>&it  of  ai-fiHiiniodntion.  TS9; 
for  prfsl.y.ipin.  688;  for  stral>iitim». 
6.11:  Fraoklin,  60H;  hyi^rbulii-,  in 
ktiratu(-»nuK,33S;  D]inutt,ft(!3:  iiiiiitt)er> 
fng  of.  (Wl,  006 :  |  «riscopic.  (KM :  plauv- 
concavc  aiiil  plano-runvi-x.  <MI4:  plu«, 
003;  prpscriptiomi  for.  how  trrilleii. 
731;  prigmatic.  665:  protvetirr.  665  ; 
»pherii-nl,  OS4:»tvri<)p«i'ii.-.605;  utrviifcth 
of,  how  dclermiiierl,  647;  »trenirthof. 
liow  TArylng  with  di^ltt^vv  from  »y«. 
667;  rhivry  of.  66S. 

Olaucoma,  HfSS;  absolutum,  870;  acute, 
809 ;  anntoiny  of.  377,  SHS  ;  uciucous  iu, 
883:  nltork  of,  3SK;  nimpine  in.baniv 
ful  action  of.  388, 1)21,  389:  calnract 
in.  373.  410;  i-»utiu  of  incrt-nsc  nf  ten- 
sion in,  379 ;  oilinrr  Itoily  in.  927,  D@4  : 
coniea,  cloudincn  of.  In,  377, 883 ;  cor- 
n««,  di^nrmtiaii,  87U,  'J~\:  cornea, 
ulecr  of,  in.  101 ;  course  of.  861).  374  ; 
diikgMüäb  of.  365.  3416 :  eturine  in,  88H ; 
«.'Ijoliigy  of.  371.  1174.  875.  879;  k\o- 
latam,  86B:  cxcmi*aiion  of  optic  nerve 
ill.  865.  mi :  Held  i>f  vision  In.  33,  86^, 
374:  fmiurncy  of,  364,  371;  fill- 
minans,  371 ;  ba-morrhmre  after  iri- 
dot-totiiy  in.  8Kf:  lui-niorrhiigic  39S: 
history  of  onr  knowlc«];:«  r»»nrcrn- 
ing.  364:  iroporlaiive  of  diapioüi!« 
of.  3A4;  increiu«  uf  Uii^ion  in.  taut« 
of.  379;  inflaDinialorinni.'tU?:  iuDain- 
malnrintn  arutnm,  367;  niilHiiiinalo- 
rim»  tihronieum,  871:  iiillHiiiiimtunr. 
it'<  n'Intton»  to  glauvonm  Binipli-i,  373 ; 
iridtolomr  in.  »8ß-«88.  KSi.  -.m.  781. 
754 :  iris  change»  of.  in,  877,  3Kt ;  Ivim 
In.  873;  nialifinnin,  Bfl7;  nxtlirtiial 
tn-nimcnl  of,8«8;  niiotitf.  in.:i?J,SHH; 
inydhntK«  in.  !(73,  SW;  u-dcnuof  cor- 
nea and  ins  in.  377.  :iN3:  ophlhalmn- 
»copic  appcftnuicct«  in,  865,366;  («in 
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in,  372 ;  paracentesis  in,  746 ;  pilocar- 
pine in,  888 ;  pathological  anatomy  of, 
876, 888 ;  posterior  sclerotomy  in,  748 ; 
primary,  867 ;  prodromal  stage  of,  367 ; 
pulsation  of  retioBl  vessels  in,  14 ;  re- 
duction of  accommodation  in,  731 ; 
relations  of,  to  hypermetropia  and 
myopia,  701 ;  sclerotomy  in,  747,  748; 
secondary,  891 :  simplex,  373 ;  simplex, 
efficacy  of  iridectomy  in,  387, 390 ;  sim- 
plex, its  relations  to  inflammatory 
glaucoma,  375 ;  simplex,  sclerotomy  in. 
747;  stages  of,  367;  symptoms  of,  367, 
874.  878;  theories  of,  376,  383;  treat- 
ment of,  385;  visual  acuity  in,  366; 
visual  field  in,  32,  368,  374 

QIaucomatous  attack,  868 ;  cataract,  373, 
419;  degeneration,  370,  373;  excava- 
tion, 365,  384. 

Glioma  retin»,  464 

Clonococci  producing  acute  blennorrhoea, 
54  65. 

Oonorrhoeal  conjunctivitis,  see  Blenitob- 

KHCEA    ACUTA    ADULTORtTH;     iritiS,  310  ! 

ophthalmia,  see  Blenmobbhiea  acuta 

ADULTOBUM. 

Oraefe  (Alfred),  method  of  performing 
eviscerntioii  of  eye,  784 ;  test  for  simu- 
latioB,  37. 

Graft,  dermic,  for  ectropion.  800 ;  epider- 
mic,for  ectropion, 800;  Thiersch's, 801. 

Oranular  conjunctivitis,  see  Trachoma  ; 
form  of  trachoma,  66,  79;  lids,  see 
Trachoma, 

Oranulations  of  conjunctiva  after  diph- 
theritic conjunctivitis,  87;  of  conjunc- 
tiva occurring  in  various  diseases,  85; 
of  conjunctiva,  onlinary  (=  papillary 
form  of  trachoma),  79 ;  trachomatous, 
79. 

Oraniilatinn  tumor  of  conjunctiva,  127, 

Oranuloinii  of  iris.  :W0. 

Oraves's  tliscn.'^p,  6.t4. 

Orecn.  diminuiion  in  perception  of,  a 
.sign  of  oplic-nerve  disease,  34. 

Jlreen  blindness.  ."iOS. 
irecn  cataract,  869. 

Ilaab's  magnet,  243. 
Iluhitus  pliiiieoinntosus,  369. 
Ilicmophtliiilniiis,  238. 
Hfcmorrhftgc  ox  vh(  no,  745 ;  Into  anterior 
chamber,  233,  238,  324,  737,  745;  into 


orbit,  650,  fl 

into  vitreoG 
due  to  redu 
tioDs,  738; 
for,  783 ;  int 
of  cornea,  1 
coma,  389,  7 
aloid,  443. 
Hemorrhagic 

451. 
Halo  glaucom 
Hand  used  foi 
Hard  cataract 
Hasner'a  valvt 
Hay  fever,  cor 
Healing  after 

739. 
Helmholts'sdi 
darkness  of 
oblique  illu 
the  opbthair 
t*r,  723;    tl 
678;  theory 
Hemeralopia, 
in  cataract, 
Hemianopia,  4 
Hemiopia,  31, 
Hemiupic  pup 
Henle's  glands 
Bering's  test 
theory  of  co 
Hernia  cerebri 

lapse  of. 

Herpes  conjun 

brilis  (febril  i 

zoster  (zostc 

conjunctiva, 

519,   522;    i 

519. 

Herpetic  ulcer 

Heteronymous 

Heterophoria, 

626.  775. 
Hourleloup's  e 
llimly'soperat 
llippus,  S.'ia. 
Histology,     Si 
History  of  ca 
our  knowled 
our  knowlet 
of  our  know 
Holmgren's  wi 
ncss,  507. 
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loIfx-Älnc,  28S. 
|lloii)Hti>^>|)iQ«,  'iS3,  724;  producing  glau- 
I     t-i'iiiH,  372. 
Homonyinoiifl  di|ilnpitt,  08S;   hcuiopio, 

47ß. 
Iloncy  oyM«  of  orhil,  0A7. 
Hook,  fon-i);n-budy,  800 ;  R«i§ingrr'B 
^  T«4:  S^'tUllot'ii,  800;  shftrp.  for  ca|>- 
^M  sulülomy,  770;  Bquint-,  807;  Tyrrcl's, 
H  771),  6\i ;  Wober'n,  fur  (»[«uluCütny, 
■     813. 

^^  Hordeolum,  532;  cxUniun).  533:  inttT- 
num,.'):t2;  im>ilHinnutiiitii,S8'i:  zciiiMu- 
II  Ulli,  632. 
Ilorirer'ti  tnuKcle,  'tl?. 
Horn»  <iti  liil?i,f>50. 
IIuTHl*«  «yc  wntvr,  53. 
Hou's  opcmtion,  7H«,  71)0. 783,  706. 
Hiiiiior,  nqitüMius,  sveAt^t^Euits;  vjtreotM, 

see  ViTiiKoui 
U  utcbtiiBon's  teeLb,  t88L 
Hjmlm.  107. 

Hyaline  dcfroDvntion    of   conjunctiva, 

1Ü7;  (legi'ntf ral  ion  of  i'univa.  fnii^inj; 

arciu  senilis  and  xonidar  opHeity.  i*)&. 

310;  of  corneal  opocilira,  200. 

Hrililiif.  495. 

Hyaloid  artery,  38A,  431 :  artery,  pcrsbU 

■       DDCC  of.   438;    («nai,   2(1».   4:11.  484; 
rDvniljra[ie.  431, 
llydrnnicnin^tix,  301. 
llydrojiiiihrtlniii»,  24.*»,  374;  ennelfation 

»for,  717:  iridectomy  In,  890;  «clero»- 
oiny  fur.  747. 
Hydrops  NH-ci   la^^rimnli».  8M;   vagiiioi 

Inpfvi  a(>ti<.'i.  48-1. 
ByKtriiic  trpHhiu-iit  nf  Rlioriciditi»,  tt40; 
traatnwiit  of  colli^lnc•liviti^  47.  fi'i; 
tnetment  of  irititt,319;  treatment  of 
myopia,  99fl.  703;  treatment  of  optic 
neuritfat.4S&.400:  treatment  of  retini- 
tid,  44:! :  tn>at4i)eiit  of  tractioina.  70. 
Hyotvine.  SM, 
Hyoiwyamiiie.  2«2. 
Uyppra>raia  of  tlio  oonjuncllva,  am  Cox- 

JUNfTTIVmH     riTAKRIUl.tK     riiaoMcA ; 

of  the  optic  nerve.  4dJ  ;  of  the  retina, 

448. 
Hyperholi«  rIssscs  in  Irnrntowintw,  235. 
HypemiAlurc  catnrnct,  410.  419. 
Bypermclropifi,  TIM :  abiudtiti-,  710 :  axial. 

700,  710;  oAiisra  (if,  700  ;  rtioniptpr  of 

eye  In,  712;  ciliary  tnintcl»  in,  701; 


conreaJment  of.  hy  aroommodation, 
707 ;  ctiiifounded  formerly  with  prt»- 
liyopia,  713  ;  correction  of.  by  convex 
lens,  10,  707,  718,  TSS;  detcrminatfoa 
of.  19,  23,  708 ;  developing  in  old  a«^ 
mi;  ayetmil  in.  7L2:  facidtatii-«,  710; 
fiu-  point  ill.  70A  ;  fundus  vinble  from 
distance  in.  24  :  latent,  708  ;  lenticular. 
70)1  i  maniftwl,  7iM;  otijci'tive  detor> 
minaiion  uf.  10.  32,  70Ö;  produced  by 
cataract  extraction,  706;  producing ■■- 
tliennpia,  711  ;  |iroiluf^ing  eouTergent 
»]ijint,  TlO;  pniilaciii);  early  prcabyo« 
piu.  Til ;  region  of  ac-comiuodation  in, 
714 1  n.-lntion  of,  to  gUu<-nnia,  371,  38S, 
701;  relative,  710;  relief  of.  by  glaMea 
as  a  core  for  convcrj^nt  ftrabi^tniiB, 
831 ;  fliinnlating  myopia,  714;  sulgro- 
tivo  det«nninat[on  of.  708;  total,  708j 
truatiiiBiil,  712,725;  typical,  710; 

Bypermelntpic  astigraatism,  71tt,  721. 

Hyperphoria,  Old,  823;  operation»  for, 
628,  770. 

Ilyfierlnny,  27S. 

Hypertrophie  pt'rSIcAratiqne,  tOfi. 

Uypluiina.  223,  338.  »24. 

Ilypocliyms,  424. 

Hypopyon.  141.  144,  290. 

Hypopyon  keratilis,  103. 

Hypostatic  coii|^ttun  of  lungs  after  eye 
operations,  745. 

Hypotoiiy,  273.  308. 

Hysifri^'al  amblyopia,  nOO;  a.>;l hnnopia, 
501;  blcplutrc>:>patm,  54d.  551  :  pandy- 
sis,  000;  spasm  of  ocular  muaclctf,  940. 

Iced  compreases,  in  acute  blcnnorrhoii, 
58;  in  discission,  738;  in  trauinalie 
Iritis,  8I8v  K3J. 

TcMhyoais  causing  oonjunottvltK  108. 

11  lam  It)  alio,  504. 

Illitmination,  focal,  S;  lateral  (or  ob- 
Ii*)ue).  2. 

linage,  apparent  (or  faW),  984;  real  (of 
a  tens>.  0B2;  rval  (or  true»,  in  diplopia, 
5W:  ri'llex  of  Piirkinje-Saiisnn.  4  ;  ret- 
inal, size  nf,  070;  virtual  (of  a  ivm\ 
603. 

IncareeralJon  of  irt^  204.  730,  743. 

Inch  ayslein  of  ntiiiilH>rin^  li-n«-«.  008, 

Incipient  caiaraot,  40!',  414. 

tnci^iim  of  stHf'hy Ionia,  216,  218;  of 
ulcus  spqwns,  107,  747. 
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Iiiciaioiis,  varieties  and  shape  of,  735; 
varieties  in  cataract  operation,  761, 
763,  768-770;  varieties  in  iridectomy, 
750,  751. 

Inclined  double  images,  584. 

Inclusion  of  iris,  204,  738,  743. 

Indirect  method  of  ophthalmoscopy,  7, 
30  :  vision,  37. 

Infarcts  of  Meibomian  glands,  535. 

Infection,  cctogenous,  and  endogenous, 
34S. 

Inferior  lachrymal  gland,  581 ;  oblique, 
see  Obuque,  Infkriob;  rectus,  see 
Rectl's,  Inferior  ;  tarsal  arch,  39, 

Infiltrated  nicer  of  cornea,  138. 

InSammatioD  after  operations,  740 ;  of 
chorioid,  see  Chorioiditis  ;  of  ciliary 
body,  see  Cyclitis;  of  conjunctiva, 
see  Co.NJUNCTiviTis ;  of  comeA,  see 
Keratitis,  Ulci^b  (C'obxeal).  and  Ul- 
vvs  serpens;  of  iris,  see  Iritis  and 
Irido-cyclitis;  of  lids,  see  Blepha- 
ritis; of  optic  nerve,  see  NEuarris, 
Optic  ;  of  orbit,  see  Oebit,  Celluli- 
tis OF ;  of  retina,  see  Ketimtis  ;  of 
sclera,  see  Sclerjtis;  of  uvea,  see 
Iritis,  Irido-ctclitis,  Ctclitis,  and 
CitoRioiDms;  pathology  of.  illustrated 
by  the  morbid  anatomy  of  keratitis, 
144.  167. 

Inflammatory  atrophy  of  optic  nerve, 
Vdi:  glaucoma,  367:  oHiema,  l'2ä,  134, 
533,  534. 

Influenza,  prmlucing  paralysis  of  ac- 
commodation, T3d:  producing  neuri- 
tis. 487. 

Injection,  ciliary.  43.  141 ;  circumeor- 
neal,  43;  conjunctival,  41.  141;  peri- 
corneul,  43. 

Injuries  of  conjunctiva,  110;  of  cornea, 
108;  of  oye,  3:J3.  313.  353.  653,  783: 
of  eye.  enucleation  for,  337,  338,  783; 
of  eye.  Iroqiioncy  of,  343 ;  of  eye. 
summary  of,  653 ;  of  iris,  332 ;  of 
h'us.  417.  433.  754;  of  lids,  5.->4;  of 
optic  nerve.  493:  of  orbit.  650;  of 
retina.  466. 

Inof'ulation  keratitis,  168. 

Iiistrunionts,  disinfection  of,  T33:  (or 
cataract  eitraction,  813:  for  discis- 
siuii.  yll:  for  ectropion  operations. 
WXl:  for  enlropion  operations.  800: 
lor  enuulcalion.  807 :  for  examining 


eye.  814-821;  for  extraction  of  foreign 
bodies.  809 ;  for  iridectomy  and  iridot- 
omy.  810;  for  keeping  eye  open  and 
in  plac*e,  805 ;  for  lachrymal  strictuiv, 
808;  for  operations  upon  lachrymal 
apparatus,  808;  for  operations  upon 
lens,  811,  813;  for  operations  npoB 
lids,  806;  for  operations  upon  mo»- 
cles,  807;  for  paracentesis,  811.  812; 
for  ptosis  operations,  806 ;  for  «quiut 
operations,  807 ;  for  tattooing  conin, 
809;  for  tenotomy,  807;  for  irictii- 
asis  operations,  806. 

losulficiency  of  extern!,  see  Esophoria  ; 
of  extern!,  real,  630 ;  of  interni  (fa)?«), 
613;  of  interni  (real),  62*2;  of  ocular 
muscles,  see  Uetebopuokia  ;  verti(.-al, 
see  Hyperphoria. 

Insuperable  deviation,  626. 

Intercalary  staphyloma.  248. 

Interior  muscles  of  eye,  576. 

Intermarginal  strip.  510. 

Intermittent  strabismus,  632,  633,  634, 
640. 

Internal  canthal  ligament.  513, 515.  517; 
canthus,  509;  operation  wound,  741; 
rectus,  see  Rectl's,  Iktebkal. 

Interni,  insufficiency  of  false,  613;  Ti'al, 
633. 

Intcrpalpehral  spot,  41 :  zime,  518. 

Intervagiiial  space,  270,  472. 

In  torsion.  578. 

Intracranial  {laralyses  of  ocular  musries, 
601,609;  section  of  optic  nerve.  4~ä. 

Intra-oeular  division  of  optic  nerve. 46"^; 
pressure.  372. 

Intra  peduncular  paralysis,  610, 

Intrascleral  division  of  opiic  nerve,  4C9. 

Intrinsic  muscles  of  eye.  576. 

Invaginations,  lateral,  of  ocular  muscles, 
577,  585. 

Inversion  of  iris.  324-326. 

Inverted  image,  determination  of  refrac- 
tion with.  30;  image,  examinati>->n 
with,  7;  image,  parallactic  displace- 
ment with,  2.5. 

Io«]iiles  and  iodine  in  chorioiditis  exuda- 
tiva, 340;  in  conjunctivitis e«>zt>inat(>>a. 
98;  in  deep  scleritis,  230;  in  detach- 
ment of  retina.  4G0;  in  iritis,  319;  in 
opacities  of  vitreous.  433;  in  optie- 
ncrve  atrophy.  492:  in  optic  ni'uritis, 
485;  in  parenchymatous  keratitis^  19U; 
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In  rDttnUl8i.41S.457;  In  sclcritU,  SSS. 
satt;  in  t^yphilitin  jinralfüCN  of  ocniu- 
mnscli«,  QOd:  in  sypIiilUic  periosi  itia 
of  orbit,  U7;  in  toliaoco  amblyopia, 
4IK). 

Iodoform  in  luherculuas  conjnnrtiritis. 
106;  in  ulcvrs  uf  v»ruva,  lliO,  l9i;  iu 
woiiikIh  of  rntrnoA,  201, 

luclutnnu  j^iiie  iti  ^iiuDlentioii,  782;  in 
ox«ulen>ttut)  uf  tbe  orbit,  7H5:  iuoper* 
otion  tor  orbital  p«H-irit>titt8,  fi47. 

Iridrotoiiiy.  748:  acitiilcntsiik,  7&4:  ostig- 
uiati^m  titlvr,  75^;  ciiiiLrn-iiLtlicutiun» 
for,  700:  di(li[!Ulltcs  in  p(^rri>riijniirii 
nf,  3165,  '-M).  754:  for  coriU'Al  optii^i- 
tii».  740;  for  diiducutiuri  of  ]uiif%  4'29, 
4SU:  for  ectAUc  pruls]!«?  of  iris,  157; 
for  tüAuln  of  cornea,  157.  701 ;  for 
foroiip  IwdiM  of  iriM.  752;  fur  gUii- 
coma,  »17,  'J^ii.  SJM».  7.11 ;  for  ii)dr<)i>l.- 
Uidiiiut»,  .SOO;  for  incr.'usw  of  tciisian, 
887,  S8B.  MM).  7»! ;  for  iriilrvchorioi- 
diti».  393;  for  iritis,  »18;  for  kvmtm> 
Uain,  SSa :  for  kvnititis  vi-stculosa,  IHS ; 
for  liLini-lIitr  pntnract,  -Uß.  749 :  for  oc- 
clusin  pupilln-,  3S3;  for  oittical  ])iir- 
[Mitira,  'HHi.  74U :  fur  rijK'uiii^  a  Dataraot, 
7SS:  for  iM-lcriliü,  i^tO;  for  aecliialo 
|ni|>iU«<.  331.  9tZ;  for  stapliylonia  of 
com»,  aiH.  7.11 ;  for  toUl  (»oeterior 
synwhi«,  331 ;  for  tumor«  of  iris,  752; 
luL-nkorrhji^  aflt^r.  in  glitmnxna,  380, 
738:  how  ptvvonltn^  iimlnpHe  nf  iris 
in  o[M■r»tion^  744  :  in  cataract  extrac- 
tion, 7.*iS.7G2,  7(CI,  7BÖ;  imlirulious  fur, 
740:  injury  of  iria  and  tens  in,  754; 
in^trumonts  fi-ir,  KlO;  irido«lialTsis  in. 
7&1 :  pivlitninury  to  caljimct  vxlriio- 
tion,  703  :  prolapwt  uf  TitnxMis  in,  7SS. 

Iridectomy  fon;ep«,  810. 

Irtdoctoitty  fciawnt,  H10. 

Iriilfiremia,  33ff ;  tratiinnttBa,  323. 

Irid(M;horini4)itt». 302, 33U:  chronica, 81 1: 
cliroiiti-a,  irideclutiiy  in,  323  :  plastica, 
346;  sf>nisn.S4fl:  üntipunUiva,  340l 

!rtd<»-cycliti*,  ffo  l«m». 

lrid^•dialy»i^  'JS2:  iu  irideoloray,  755; 
9))oritaici.-ouK.  WW. 

)ridodon.>9iii.  251.  a.*»!. 

Iridotoiny.  755,  810. 

Iriikdiiiny  sciBSurK,  755.  810. 

]ri«.  SAl ;  anatomy  of.  JMil ;  «f  rophr  of. 
iU  (flauvoma,  Üb4  ;  atrophy  of,  iu  iriti^ 


303.  307:  cololiiirna  of.  334,  8311,  MO; 
ciilor  of.  253.  256;  cioiigeiiiial  anomn- 
lEeg  of,  3*1;  cooLraction  fntn-w»  of. 
a05 :  cryptü  of,  253  ;  vyrt*.  of.  «2«,  828 ; 
ilorelupuitrnt  uf.  2^7 ;  diwiue»  of.  289 ; 
di8ord«r8of  tooiillty  of.  331 ;  oxaRiina- 
lion  of,  3 ;  fum^ii  Ixidics  of.  32H,  T,'t2 : 
fomifttinn  uf  i;ap«  in,  3ii6:  function 
of.  274 ;  granulonui  of.  Ja» :  f^at  cin-le 
of.  252:  licrnia  of,  ae«  I'aoLArsB  or 
lais;  liy[K'm-niiji  of.  2^:  looamra- 
tion  of,  iu  coriii^ul  cicatricvs,  304;  Id- 
CBFcvration  of,  in  o|K-ratian  wniind», 
736,  743 ;  infliirnniHtury  uxlrinu  of,  in 
irlAuvoniii,  377,  :183:  iiijuric»  of,  322: 
invemion  of,  324-320:  Ini-i-ratinn  of, 
333:  lepra  of.  331;  li-i«»r  oirclo  of. 
252;  limiting  nipmbranc  of.  253;  m«- 
laiiotna  of,  3:tü:  tnurlMd  chanjjre»  of.  in 
eliinconia,  300.  370.  377.  383 ;  nodola- 
liun  of,  ill  leMoocylliii'inia  and  psC'ndo- 
leitcocylha'niia.  330 ;  jMwrl  cysla  of, 
328 :  pigment  layer  of,  353.  256 ;  pro- 
lapse of.  see  Frolai-sk  of  Iris  ;  Protru- 
sion of,  in  iriti»,  3U6;  rcpo»ili»ii  of,  in 
ojicnitions.  ncwwily  of,  737 ;  retinnl 
plipueiit  layer  of.  253. 256:  sarcoma  of, 
827;  sphiiicternf,  252;  stroinu  of,2d3; 
transfixion  of,  750;  tulM-rrulom  of, 
820,320:  tumor»  of.  32(i-:t21  ;  tumor« 
of,  inrlwrtomy  for,  7.12. 
Iriti!'.  irido-cyclitis,  2iifl;  after  npcra- 
lionit  upon  i-yp.  740 :  atrupby  uf  iri»  in. 
803,  307 ;  cniifiini;  (ilaiicoiua.  11)1 ;  clas- 
sification of,  anaioiiikat.  3(H  :  clawifl- 
cHliun  of.  vtioloifiail.  3<it<;  co»d\]i)niu- 
l>iM,  315  ;  ('()nr!>e  and  lerminalion,  302 ; 
diabetica,  311;  «liajmwi*  of,  3*17.  298; 
etiology  ul,  30W;  (!i>iiorrlioic»,  310; 
gummosa,  SOB:  idio|nt)>ica.  311.  340; 
iu  acute  conjunctirjcis.  45;  in  anntn 
infrrtiouB  diMMM«,  310.  3l(t:  in  kcrati- 
Liti.  141 :  morbid  anatomy  of.  280,  21>3, 
StK);  myopia  In,  3<l9;  |>ariilofta,  30U: 
plastic.  303:  primary.  SOS:  purulent, 
304:  n'^'iirrenl,  iridectomy  in,  751 :  ru- 
currenl,  nut  dejM'ndent  upon  presence 
of  syn*'*'*''"'.  303 ;  rhpuinatlca.  310, 
810:  »('K>fiito<a,  310:  sccon<lary.  315; 
iHTuus,  3(12.  :il1 :  ayiitpathica.  3Vi.  316, 
82l>:  symploiiic  of.  2fU  :  syphilitic. 309. 
3l.\3i7;  imnmaliea.  812.310;  treat- 
meutof,  317;  tubeitulosa,  310. 
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Irrigation  of  anterior  chamber,  770. 

Irritants  for  clearing  opacities  of  cornea, 
206;  for  clearing  up  ulcers  of  cornea, 
157;  for  keratitia  prof tinda,  105 ;  for 
parenchymatous  kerattti«,  189. 

Irritation,  sympathettf;,  313. 

Jacobeon'a  method  of  cataract  extrac- 
tion. 769. 

Jaesche'a  operation  tor  trichiasis,  787, 
790. 

Jftger's  horn  plate,  786,  806 ;  test  types, 
673. 

JSger,  Eduard,  his  method  of  cataract 
extraction.  771. 

Javal  and  Schiötz's  ophthalmometer,  723, 
818. 

Joquirity  ophthalmia,  76;  treatment  of 
pannus,  76,  85. 

Jews,  especially  prone  to  suffer  from 
trachoma,  73 ;  predisposed  to  glauco- 
ma, 871. 

Ketnig's  treatment  for  trachoma,  75. 

Keratectasia,  322;  e  panno,  72,  372  ;  ex 
ulcere,  232. 

Keratitis,  136 ;  biillosA,  183 ;  centralis 
annularis,  101 ;  complications  of,  141 ; 
deep,  184,  196;  dendritica,  160;  diag- 
nosis of,  1;I0,  I4<);  (lilTiisa,  184:  eczem- 
aloiis,  99;  o  Ingoiihthalmo,  174,  179, 
ISO;  fasfifulHriü,  04,  159;  filamentous, 
liH2;  firtal,  310;  general  features  of. 
136;  hypiipyon-,  1G3;  iniplicalion  of 
neighboring  orpans  in,  HI:  interstiti- 
alis,  1S4;  niarginiilis,  proriinda,  197; 
miirgiiialis  sniK'rHcial is,  101 :  neiiro- 
panilytic-a,  177;  non-suppurative,  137, 
181»;  i>an'nchyiiifttosa,1(!i4:  paronohym- 
uli>Micirciimhcri()ta,  194;  paroiichyma- 
toiis.  184;  phlyi'toniilar,  sec  Coxji'kc- 
TiviTis  eczkmatosa;  profunda.  184. 
104:  pnnctftiB,  :t01  ;  punctata  profun- 
da, 192;  punctalft  superficialis,  183: 
Unnc'tnta  sy|itiilitipa,  192;  rhoumatipa. 
104:  sclomsinj:,  IOÖ:  sorofulosa,  \9'S: 
springing  fnirn  (Mtsterior  surfat-e  of 
cornea,  105:  stages  of.  136;  stellala. 
160;  subdivisions  of,  144:  suppura- 
tive, l:i7.  14-'> ;  svmploms.  14i  (see  also 
the  varietiosl :  sypliililic,  18S.  193.  193  : 
sy|>hilitiea.  lOIt;  traumatic  sirijied, 
107  ;  vaseularizjition  of  coruea  in.  139; 


TCflicuIosa,  183;    with    formation    of 

vesicles,  181;  xerotica,  178,  180. 
Keratooele,  148,  157,  322. 
Keratoconus,  323,  225. 
Keratoglobus,  234. 
Keratomalacia,  175, 180. 
Keratomycosis  aspergillina,  171. 
Keratonyxis,  756,  759. 
Keratoscope,  Placido's,  723,  818. 
Keratoscopy,  30,  816. 
Knapp's  blepharostat,  786,  806;  cysti- 

tome,  612;    foreign-body  book,  809; 

knife  needle,  759,  811 ;  operation  for 

Symblepharon,  119;  roller  forceps  for 

trachoma,  74 ;  thread  operation,  779. 
Knies  and  Weber's  theory  of  glaucoma, 

881. 
Knife,  Beer's,  768,  812 ;  lance-.  7«.  748. 

760, 810 ;  lance-,  concave,  of  Weber,  771. 

812 ;  linear,  of  Von  Oraefe.  747,  748. 

755,  756,  761,  769,  812 ;  SÜIÜQg's,  574, 

8oa 

Knife  needle,  Knapp's,  759,  811. 
Koch's  serum  in  tuberculosis  of  the  con- 

junctiva,  108. 
Kostomyris's  operation  for  trichiasis,  790. 
Krause's  glands,  38,  558,  560. 
KOchler's  method  of  cataract  extrartion. 

771;  method  of  incising  stapbYlom». 

217. 
Kuhnt's  operation  for  ectropion,  79S: 

operation  for  Symblepharon,  120. 

Lachrymal  duct.  563:  development  i>f, 
288;  sounding  of,  507,  573;  stricture 
of.  564. 

I^achrymol  fistula,  572.  574. 

Lachrymal  gland,  anatomy  of,  560;  de- 
velopment of,  2S8  :  diseases  of.  571 : 
extirpation  of,  571 ;  inferior  and  supe- 
rior. 561. 

Lachrymal  orgahs.  anatomy  and  diM>A.>aes 
of.  560 :  papillw,  560 ;  passages.  560 : 
prol>cs.  808. 

Lachrymal  sac,  561  :  a  source  of  infer- 
tiiin  in  eye  operations,  733 ;  blennor- 
rhu'a  of,  564,  57i:  destruction  of,  for 
hiennnrrhoea,  568 ;  extirpation  of,  569: 
injections  into,  573;  obliteration  of, 
569  :  trachoma  of.  573  ;  tuberculosis 
of.  573. 

Lachrymal  secretion,  562:  secretion,  alo- 
litioQ  of,  575  :  souuds,  567,  80a 
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Iacbr.vmati&D.  «bwnc«  ot,  &75:  excc»- 
9ive,A75;  m&rkixl,inn)iijunaLiviltseo- 
zemntooA,  9S. 

Lacus  ItcrhiiHlb.  '103. 

Lm^phliiaiitiu».  540;  l«re«rrbaplij  (or, 
794. 

Univllnr  cataract.  -104. 407. 

l^nijtia  hssalisi,  304;  cribroM,  408,470; 
Tilrc».9(H. 

Lkdcc  knife.  91(1;  concave.  o(  Weber. 
771.  812;  for  iridwtüiny,  748;  fw 
pariicrnleitiH  of  tonten.  7-10;  tor  aim- 
pi«  linear  exltsctioii,  761). 

Lantern  tnU  tur  I'olur  sciiw,  507. 

Lapldesciuicmrum,  112. 

l^ptH  (livinus,  53. 

l^lvnt  UUturbauct'«  uf  uquiltbriimi  (cud- 
wri^Pitci)  «rid  (tiTer:g«ncie),  018  ;  lij"p*r- 
nit'Iro^ia.  718;  Mjuiut,  610. 

Lateral  heiniupis,  47C;  illiiininatian,  S; 
irivuKirmlioii»  of  nctiliir  muscltui,  677, 
585,  778 ;  tarsorrhaphy.  J»3. 

LhkI  awtalo  in  i!al.Brrliul  iMiiijiinctlvills, 
80;  Mctato  in  ft>IUou]Mroi>njuiiotinli)i, 
00  ;  i  n  urns  tat  ioQ.  S4  :  poUotiin|{i  pro- 
duuin^  iipuritis,  485,  -jm. 

Lebrun's  method  of  cataract  «xtractlon, 
771. 

Leech.  «niflcial.;im.:m. 

IiMwhi'^  ill  ßt'ui«  blf iinorrbcea,  58 ;  He 
■1»!  Humtn.R-mxu. 

Lemon  juice  in  dit^hthprijil  conjancliri- 
tis,88. 

Irf-nn.  »«  <1l4s«ks. 

Lbd»,  cryslalliiM»,  a«4 ;  annlomy  of,  Sft4  ; 
CKpRulB  of,  %>4.  HitTi  1  change«  fn  cap* 
aiilfl  aftor  catamct  cslmclion,  TOO; 
chang«s  in.  prwIiKing  a»tiginatiBm. 
719. 7"30;cliniigi'-t  in.  [irotiiieing  liypcr- 
meiropik,  7n(i :  change»  in,  prtxlucing 

-  myopia,  »!KI,  414. 006 :  ohtagwnf  post* 
tloiiin.4'J5:<-hHnp^iiff)hap<*ina(?(!i)m- 
modal  ion,  078 ;  rorlcx  of,  1{H4  ;  dt-rdup- 
nwnt  of.  -iSii,  !t!lO  :  dislocation  of.  428  ; 
cianiitialioii  of,  H;  cxiv^ive  swelling 
of.  after  disciwimi,  757;  ('«piilÄion  of, 
In  cataract  «-xtrnction.  762  :  emwti»  of, 
continuing  «II  throuKh  liff.  ;t8l.  Jnr7: 
histoln^  of,  •il'5:  jnfliiininalioii  of, 
not  exisling.  4'.)'i;  in  el»iic<>niii.  •t7:< ; 
injiirlps  of,  417,  423,  7'VI;  injurj'  and 
B«f>l1iiig  of,  cBiii<ing  Klaiicitmn,  mil, 
7R  75d;  luxation  of.  420,  704.  707; 


oucloarzone  of.  309:  nucleus  of.  S04. 
401 :  nutrition  of,  bow  efloct«d,  371 ; 
opiicilf  of.  Mv  TATjiajirT:  Rinoral  of, 
for  myopia.  01(1' :  sclerosis  of.  :)l)4 :  mh- 
liixuUoii  of.  4S-'>;  Fupplenicnlal,  081  ; 
ewellinj;  of,  in  tniunmtk'  catnracl  and 
disci&ston.  4)8.  756. 

Let»  ui|«n[o,  ^14,  HWi;  after  catarad 
estractitin,  705  ;  (llNcia»ion  of,  in  aflcr- 
calaract».  7SD,  707 ;  exlraoliun  of.  with 
Inn»,  771 ;  oiienin;;  of,  in  pnEaraet  ex- 
traction, 762.  77*1;  »implp  linear  ex- 
traction of.  iu  after-cataraeta,  701, 707. 

Leiu  star.  800. 

I«ns  Tcsieic,  38& 

LenUcunus.  -l-'JO. 

Leotieular  uEtiKmatisiii,  7111,  720:  exu- 
date in  anterior  chatnlier.  '209;  myo- 
pia, imi.  4)4.  HI«:) :  reflex.  4. 

Leiuiliiuti»  ossea,  048. 

Ijepra  of  conjunctiva,  lOX;  of  ir!9.331, 

Leuca>niic  retinitis,  457 ;  tutuon  of  or- 
bit. CW. 

Iieii(?oinn  adhiercns,  IROl 

LeucOMirconin  of  uhorioid,  iJOO. 

Levator  palpebral  »ufivrioriut,  51!) ;  panl- 
y«i»  of.  R50.  S.'Sä. 

Lice  caiu^ing  cunjunctivilis  ecjceniatooa. 
101 ;  in  eyebrowB,  .Wl. 

Lid*,  al»rtsM  of.  521 :  a<li>iioma  of,  M8; 
anatomy  of,  5011 :  angioma  of,  550 : 
anotnnliett  of  potolton  and  eoiiiiertiun, 
037;  atheroma  of,  550;  carbunclv  of, 
521;  carcinoma  of,  557:  cavernous 
tumors  of,  5v'i7;  closure  of.  ho«  ef- 
fected. 511;  colnboma  of,  WO;  con- 
genilal  narrown<>««  of,  518 :  conjuncti- 
val portion  of,  515;  cntaneona  horns 
in,  550;  cutaneous  [wrtion  of,  515: 
cytif  of.  556;  dermoid  cyst«  of,  550; 
developnient  of,  288;  dtsoawn  of,  5W: 
diseases  of  Klands  of,  .5>Sa..%58 ;  dt!>ea9ea 
of  inunlw  of,  548:  di»torti<>n  of.  in 
InK-hoina.  OH  :  erehymoseH  of,  55-1,  .155 ; 
rexeina  of,  52<).  H'i'A:  rlophnntiitois  of. 
■1211 ;  cmphywrna  of,  .'i54.  500  :  enchon- 
dronia  of.  .V>H;  epithelioma  of.  .157: 
erytipelas  of,  518.  524:  examinntion 
of.  I ;  exanthemata  of.  520.  522.  520 ; 
fibrrjma  r>f.  .1.58;  llhroma  mnlluscum 
of.  550;  furancio  of.  521;  gland«  of. 
»N.  4».  515;  ithinds  of.  (lif><-n»04  of.  5H2- 
5:17,  5-^8;    granular,  see    TaACUoMA; 
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herpes  zoster  of,  519,  532;  hvpertemia 
of  border  of,  53(i;  inflammatioD  of 
borders  of,  SSÖ ;  inSammation  of  skin 
of,  518;  injuries  of,  654;  lipoma  of, 
556;  lupu9of,  532;  malignant  pustule 
of,  531;  milium  of,  556;  molluscum 
contagiosum  of,  556;  moUuscuoi  sim< 
plex  of,  556;  movements  of,  510;  mus- 
cles of,  512 ;  ffidema  of,  523 ;  phleg- 
monous inflammation  of,  521 ;  Phthi- 
riasis of,  531 ;  rodent  ulcer  of,  558; 
sarcoma  of,  557 ;  spasm  of,  see  Bleph- 
arospash;  telangiectasis  of,  557;  tu- 
mor cavernosus  of,  557;  tumors  of, 
556 ;  ulcers  of,  532,  523,  558 ;  warts  of. 
556 ;  xanthelasma  (or  xanthoma)  of, 
S56. 

Lid  clamp,  786.  806. 

Lid  retractors,  735.  805. 

Lid  specula,  735,  805. 

Liebreich's  method  of  cataract  extrac- 
tion, 771. 

Ligamentum  canthi  externum,  513,  517; 
canthi  internum  (or  mediale),  513, 516 ; 
pectinatum,  350,  261 ;  Suspensorium 
lentis,  394 

Ligation  of  carotid  for  pulsating  exoph- 
tfaalmus,  dTtS. 

Light,  action  of.  in  producing  conjunc- 
tivitis and  retinitis,  112,  i-'iS. 

Light  porcoptioii,  hnw  tested.  749,  752, 

Light,  reaction  of  pupil  to,  275,"  279. 

Light  sense,  27,  34, 

Lightning  causing  cataract.  427 :  caus- 
ing optic  neuritis  and  atrophy.  488. 

Linibus  conjunctiva',  40. 

Limitation  of  motility  after  squint  op- 
erations. 7(7;  of  niotilily  in  paralysis 
of  iwular  muscles.  594. 

Limiting  membrane  of  Iris.  25:^. 

Linear  extraction.  760,  769;  incisions, 
T^iS :  incisions  in  cataract  extraolion. 
768;  knife,  (iraefe's  747,  748.  75,5,  750. 
761,  769,  812;  measurement  of  lateral 
excursions  of  eye,  W7,  6;16. 

Li])0-dernioiii,  126. 

Lipoma  of  lids,  Ö-V;  subconjunctivalc, 
126. 

Liiiuefaction  of  vitreous,  432. 

Liquor  Jlorira^ni.  401. 

Lithiaüis  ccinjunctivtc.  itH.'i. 

Lithographer*,  prevalence  of  myopic- 
among,  703. 


Löffler'8bacillu9.86,  88. 

Loop,  Weber's,  764. 

Luminosity  of  pupil,  8. 

Lungs,  hypostatic  congestiuo  of,  aftn 

eye  operations.  745. 
Lupus  conjuuctivie,  103,   108;  of  lids, 

522. 
Luscitas,  505. 
Luxatio  bulbi,  643;    buibi  traumatica, 

650. 
Luxation  of  eyeball,  643,  650;  of  lens, 

426;    of  lens,  artifioial,    for  catarmct, 

767;  of  lens,   in   cataract   extraction, 

764. 
Lymphadenoma  of  lachrymal  ginnd.  571. 
Lymphangioma  of  conjunctiva,  129;  of 

lids,  558 ;  of  orbit,  659. 
Lymphatic  conjunctivitis,  see  Coxjusc- 

TiviTis  GCZEMATOSA ;  cctasiip,  124. 
Lymph  channels  of  eye,  268. 
Lymphoma  conjunctivae.  85. 
Lymphosarcoma  of  orbit,  65i^. 
Lymph  passages  and  lympb  space»  of 

cornea,  133 ;  of  eye,  268. 

Macropsia  in  miosis.  270;  in  spasm  of 

accommodation,  730. 
Maculee  cornejp.  203, 
Macula  lutea,    14.   437;   changes    in.  in 

myopia.  Jt+'i;  coloboma  of,  359,  301. 
Madarosis.  .WB. 
Maddox  ro.1.  617,  820. 
Magnet,  '243. 

Malarial  hemeralopia.  498. 
Malignant  pustule  of  lids,  521. 
Malingerers,  examination  of,  3.5. 
Manifest  hypermetropia.  70H. 
Manometer  for  detenniniug  intra-oc-ular 

tension.  273. 
Marginal  keratitis.  161,  197;  network  'f 

the  cornea,  41  ;  ulcers  of  comeo,  151), 
Mariotle's  blind  spot,  32. 
Massage  in  superficial  scleritis.  22>':  of 

cornea   for   cicatrized   ulcers.  l-"i8;  of 

eye   for  embolism   of  retina.  447:  of 

lens  for  n|>ening  cataract.  752 ;  of  lids 

for  tylosis,  531. 
Mature  cataract.  410.  412. 
Measles,  conjunctivitis  in.  48.  102. 
Me^lian  tarsorrhaphy,  7U4. 
Medullated  fibers  in  fiber  layer  of  retina, 

442. 
Megalocomea,  245. 
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Metbomfaii  glaTidB.  S8.  90,  SIS  :  claiuli«. 
■tlvnoina  of.  XW :  glanils,  cjist«  ot. 
535;  RlanJ!»,i»riinrUof,  SS5;  Htr,  O«:!. 

Molanoinft  ot  im.  ÜlVK 

HuUntisarcoma  of  uborimd,  363. 

Hi'lioom,  S57. 

Metubnn«  caiwuUriK,  SMS:  pitpillaric, 
386;  {m)iiliarU  ponvvvrum,  %U,  ttSC; 
Huywhii,  2A4. 

MembrHiious  cftlnract,  411 ;  ooD}iinc- 
tivitiisUI. 

Meningnccle  nf  nrl>it,  6A7. 

Meniacn»,  0&1 ;  nc^utin>,  G6i:  poritire, 
6Ö4. 

Alenrury,atnnii>n!aleil,inbtcpbftntis,3}U). 
63'i  ;  atnriioiiiiilPil  inirorijunctivUl^SS, 
74,  V>*.  t<Kt:  aiiKuoniatetl,  in  eczema  of 
liilf.iVJfJ;  rliloriik'.  suvCoHKU-tlvüSiril- 
Umate;  in  rlii>rioiiliti?i,  'MO;  in  iHlis 
;j)K:  in  ojiaoilics  of  vitrvitns, -13^  ;  in 
opiit'v-nprve  alri>iiliT,  403 ;  in  optic 
iipiirittii,485;  In  [iar«ni^-hymsto»»kerfk> 
tilit-,  1MI:  ill  n^^tiiiilis,  4ti:  in  8,vplii- 
lili«  {Hirah-s(»i  of  oculnr  niUEt^lcfi,  QOi', 
in  syphlliiic  perioaillin  of  orhiv,  947; 
iDuiictii>n  of.  310,  340. 44s  :  ml  oxt'Ie 
of,  in  lileptiiritie,  UD;  yellow  nxUh 
of,  it)  L-<iiijunc'livnl  mi<l  etiriiMiI  di»t>n5cs 
and  blephiirilis,  74,  «7,  !.'S7,  IS».  S;W). 

MctamorphopsM  in  chorioiditis,  ItHN;  in 
tlvtiwIiuivJiL  uf  relitiA.  402. 

UcUstasiä  of  (((itinrrlKPU  produchif; Brut« 
blonnorrhii«,  59. 

>tcti»tiUi<.><>lioriiH4lili9,»48.S49.»5l;Bon- 
orrhcpsl  <Ninjiinclivitis,  .W:  dplitlml- 
inia,M0,051;  reiiiiil.i<i.447:  iil<'U:«<M-r- 

Ucthml.  Crsdi^'B,  63;direc-U  6;  indi- 
rect. 7. 

aiulrv-nnglv.  .t9.1. 

Motr»-I«nM.  003. 

Mvyttr's  lissue-|Kipor  Ivtst,  307. 

MicmphtliHlmns.  3S7.  360. 

Miffopsin  in  inydrincift,  370  ;  in  paralvBiti 
of  ■(ruuniinudntiun.  730. 

Mirmscojiic  MntitrtmT  nf  rhrtrioid,  9fi2 ; 
of  ciliarr  body,  2.^7;  of  (■onjuncUv&, 
«8.  43  :  uf  ctrrini.  ^M  :  of  iri?^  MS :  of 
lochrymnl  p«ss»iffs,  ,WH;  of  ten«.  3Ü.1; 
of  oplio  nerve,  471 :  of  rflina,4>J!j ;  of 
«clem.  220. 

Miliary  (iihcrcnloni<t  of  rhnrl4)i(1,  336. 

Milium  of  lids,  äHQ. 


Milky  rut nract.  411. 
Minvr's  ny;<la|{mus,  639. 
AliniiiMiini)rdini!n*iitiiition,!).t;  ftlimulni 

(of  lijilit  wns»'),  34 ;  visuitl  «iinlc  878. 
Uimis,  £76,  3»3  :  p&ralylii.',333;  spwlic. 

ass;  »pinnl,  2Hl.:)a3.  4fl2. 
Miotics.  £70.  S8j.  2«3 ;  m<w  also  »kulve 

and  Piu>CAR»i.ili:    in  gluDt'oina,  37S. 

889;   in    iriliti,  318;  in    keratoccinQa, 

334;  ill  |>itml>-eis  of  iw(;oinmo<laliou, 

7SU:  producing  spwm  of  acüoinniniln. 

tion,  739. 
Mirror»    of    ferbia    Uluitiinalioo,  5;  of 

rtrong  illiiminntiun.  6. 
MixH  astigmntiitni.  71t>,  7S) ;  ityatag- 

ro«9.  68«;  tmcboniB.  7».  80. 
Moiliflpd  linRftr  cxtrnction.  7SI>. 
Miiii«t,  wnrm  cnniprcsse»:  fcc  Wahxth 

.i\PPUCATIü»  «IF. 

Moll's  Klaiids.  51,-). 

Molliiwum     ronlajri^tim    of    lidn,  lUtS; 

flim|doxof  lids,  MÖ. 
Moaocular  diplopia,  SäS,  SKI ;  polyopia, 

ada 

Moaotat<'ni1  »qnint,  628. 

Mor^i^iiiiiu  cataract,  41L 

Motiir  scotoinntn,  33. 

Motility,  di;itnrbn»f«8  of.  ."yTft. 

Movement  of  roadjnsCniMii  (or  rcdross), 
«12. 

Midc's  operation,  783. 

Mnller'!!  a])erHiinn  for  eotropkio,  7W. 

MDller's  nrbital  muscle,  644:  palpebral 
mii.-H-li-H.  aVi ;  pnlprbral  thtik-U«,  («ral- 
yaia  and  «(Muin  of,  WW;  portion  of 
ciliary  mii-icle»,  2.17,  078.  701. 

Miiscjr  vojilanlcK,  432,  434;  iu  cataract, 
398 ;  in  myopin,  6I).V 

MiLicl«,  ciliary,  aee  Ciliary  Mi'mtlc; 
IIorncr"-i..'il7:  orbilul  of  MU]lcr,(H4; 
palpfhral  of  Mniler,  .MS. 

MiLScles,  ocular,  action  of,  ST8;  action 
of.  how  raryiiif;  In  differcnt  positions 
of  the  *yc,  S8A:  adrancomont  of,  773. 
77S,  770;  anatomy  and  phyniolo^y  of. 
576:  dislurbaiKrvs  of  motility  of.  576; 
ft:itrii\uc,  5|A ;  faüoiir  nf,  fi85 ;  i&s«r- 
lion  of.  &H'i\  inmifficiency  of.  hoc 
flcTuaofnuRiA  :  interior  (or  intrinsicV, 
S76:  liiDilation  of  motility  of.  after 
l«t»otoiny.  777 :  limitation  of  motility 
of.  in  jtaratV)'!!).  3(l4  :  paralysis  of,  594  • 
teoolotny  of,  T72,  774,  7761 
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Muaclea  of  lids,  513 ;  affections  of,  548. 

Muscular  equilibrium,  612;  funuel,  576. 

Huscaliis  ciliaris  Riolaui,  517;  orbitalis, 
044;  tarsalis  inferior  and  superior, 
513,  553  ;  subtsrsalis,  517. 

Mydriasis,  276 ;  effect  of,  ia  causing; 
glaucoma,  3S2 ;  in  amaurosis,  cause  of, 
S33 ;  in  glaucoma,  cause  of,  378 ;  para- 
lytic, 382, 833 ;  spastic,  332 ;  traumatic, 
323,332. 

Mydriatics,  376, 281,  283  ;  Keo  also  Atbo- 
PENE ;  harmful  in  glaucoma,  372,  S89. 

Myodesopsia,  432, 

Myoma  of  ciliary  muscle,  331. 

Myopia,  690 ;  apparent,  produced  by 
spasm  of  accommodation,  697,  732; 
apparent,  simulated  by  hypermetropia, 
714;  axial,  693,  694;  cause  of,  693, 
696:  causing  cataract,  419;  causing 
divergent  squint  and  exophoria,  621, 
623,  630;  causing  glaucoma,  302; 
changes  of  chqrioid  in,  339,  343-345 ; 
ciliary  muscle  in,  701 ;  complications  of. 
696 ;  correction  of,  by  a  concave  lens, 
18,  692,  698,  725;  correction  of,  by 
st<nop«ie  aperture,  677;  determina- 
tion of,  18,  20,  690 ;  developing  in  con- 
junction with  senile  cataract,  399, 414 ; 
developing  in  lamellar  catarac^t,  408 ; 
diniinisliing  in  old  age,  689 ;  elonga- 
tion of  eye  in,  09.*i,  699;  fundus  visible 
from  distance  in,  34  ;  ha'rnorrhagcsin, 
346;  hereditary  tomiency  to.  697;  hy- 
gienic regulations  for,  699,  TO;! ;  inca- 
pacitating for  military  service,  702; 
in  schools,  70;);  Icniicnlar,  399,  414, 
693 :  monocular  diplopia  in,  594 ;  mor- 
bid anatomy  of,  3-i;i-;i45,  699;  muscic 
volitantesin,  695;  objcftive  dotcnnina- 
tion  of,  18,  20,693;  origin  of  term, 
694;  predisposition  to,  697;  prevalence 
among  certain  professiona  and  races, 
703;  progressive,  690;  prophylaxis  of, 
703;  relation  of,  to  glaiiouma,  701; 
rules  for  prusfribing  glasses  in.  698. 
72Ö  ;  staphyloma  posticnm  in,  093,  701 : 
stationary,  6!)0  ;  subjective  determina- 
tion of,  C!l!  ;  symptoms  of,  694;  theo- 
ries of  its  production,  703;  transient 
in  iri'.is,  2H!(:  treatment  of.  0i»8,  720 ; 
treatment  of,  operative,  09(t,  757;  tvjt- 
ical,  094. 

Myopic  astigmatism,  719,  721. 


Myo-sarcoma  of  ciliary  muscle,  3C1. 
Myosis.    See  Miosis. 
Myotic«,    See  Miotics. 
Myxoma  of  conjunctiva,  120. 

Ntevi  iridis,  355. 

Naphthalinic  cataract,  ^1. 

Nasal  duct,  562. 

Near  point,  679;  absolute,  685;  deter- 
mination of,  680,  683 ;  recessiou  of, 
686  ■  relative,  685. 

Near  point  of  convergence,  592. 

Near  work,  excessive,  producing  myopia, 
697,  703. 

Nebulization,  158. 

Needle, cataract, 811 ;  couching,  76T,  811 ; 
discisBion-,811;  foreign-body,  199,80»; 
knifft-,  759, 811 ;  paracentesis-,  811 ;  tat- 
tooing-, 207,  809. 

Negative  meniscus,  664 ;  portion  of  rela- 
tive accommodation,  685  ;  scotoma,  33. 

Nerve  centers,  688. 

Nerve  nuclei  of  the  individual  ocular 
muscles,  589. 

Nerve,  optic,  420.    See  Optic  Nbbve. 

Nerves  of  cornea,  133 ;  of  ocular  mus- 
cles, 588 ;  of  orbit,  643. 

Nerve  stretching  in  senile  blcpharoepavm, 
552. 

Nervous  asthenopia,  501. 

Nervus  opticus,  468. 

Neurasthenia,  disturbances  of  vision  in. 
500. 

Nouritic  atrophy  of  optic  nerve.  482,  492. 

Neuritis  descendcnp,  48.'j;  intrn-ofularis, 
482 ;  optica,  481  ;  optic,  morbid  anat- 
omy of.  494  ;  retrobulbar,  488, 

Xeuro-epithelioma,  46.>. 

Neuro-fibroma  nf  lids,  .'i.'iS. 

Neuroma  plexiforme  and  simplex  of  or- 
bit, 659. 

Neuro-retinitis,  448.  483. 

Neurotic  crderas,  524. 

Neurotomy,  optico-ciliary,  TS."). 

Night  blindness,  496. 

Nitrate  of  silver.    Sec  Silver  Niteatl, 

Nnncomitant  deviations,  620,  622,  623. 
626. 

Non-inflammatory  atrophy  of  optic 
nerve.  4!H  ;  wdema,  122,  123,  523.  555. 

Non-irritative  central  ulcer  of  cornea. 
159. 

Non-suppurativc  keratitis.  137,  ISO, 
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yourishmenl  of  «jre.  37(k 

Xub«i'uU<  uuriitic,  30S. 

Kiiclear  caIahkI,  417:  pamlvsesof  o<ru- 
lar  um»>^-lM,  tfOt,  DIU ;  »cU'tx^is.  414; 
eotiu  or  Itns,  UML 

Kiick'i  for  the  norroa  of  the  ta<lirklDal 
m-uhir  muttoirs  anil  of  llie  pupil,  ftC- 
cnirimiNl»! ion,  itnii  convergence.  -iäS. 

Nucleus  of  cAUract,  401.  4V2,  417:  of 
citanct,  Hxe,  how  dctcnnined,  4U: 
of  IfnA.  31M. 

Kunilwring  of  lenses,  603,  600. 

Xj-cUlopia.  40T ;  in  caLarut,  800 ;  in  to- 
bacco unblfojiia,  4M>. 

KyslKgmas,  038  :  rtiincr's.  038  ;  miituas 
•Sä  ;  iMcUkloriiu,  G3:J :  riilaluriui,  63H, 

ObjwÜTe  detennlnAtioa  of  uilermaiiMii, 

94.  738 1  dcUirm illation  of  bjiicrmo- 

tropia.  lit.  22.  700:  determination  of 

myopia,   18,  90,  (UKJ:  cnuiiiiiiatiijii  of 

th«  eyes,  1 ;  ori«nia(ion,  r>r}|, 
Oblique^  iutcrior,  &76.  SSO:  action  of. 

57» :  i«ri^>.^s  of.  «00,  007. 
Olj]ii]iie  position  of  lieail  in  pamljrtio 

squint,  S7!( ;  tn  stmbi^iuup,  OltX. 
Obliijiie,    fluixrinr,    ■*i7n,  TiHl) ;  wlion   of, 

078 :  paraly«!»  of.  «00.  006.  607. 
Oblitpralion  of  latbryinal  sac,  901). 
Itoolusio  pnplll»-.  m.  300,  »04. 
Oiiilar  cl«rt.  fipitil,  2SÜ;   miiK'l<<9,  an 

Jdi'scLKX,  OctrLAB;  ve«Hc.  jiriiiiitivo, 

808 :  mic-K  «woiKtary.  384. 
ito-rnolor  ovrrr.  &)#:    niick'iu.SW: 

pwiUpis.  001),  nil. 
C&leina  caliduia,   133,  33S;    IHlntion-, 

12-'J:  (ri)!i<)um.  l^-i,  Sa-i;  fugax.  5^5; 

inflnintijiilory.  12^,  IK),  n£I.  :i-24;  Deu- 

rolio.  .V^;  non-inflummatory,  1'^.  I'JJI. 

52-1.  SW ;  of  liils.  .V»;i ;  of  mastoid  pn^ 

fva  in  tJiniinboBi»  of  cavLTniniB  HinuH. 

B40:  recurrent,  .'U4;  sultuanijunrtivfu, 

(33. 
Octtingvn's  opcniltim  for  tricliiadl^s  TOO. 
Oil  i-yst«  of  orliit,  (K7. 
Ottilmrnt«.     Brnmoniatcd-nicrctirT,     w< 

OtXTXEKT.WHITK-PalirlriTATK;  Aril'«. 
101 ;  Pafj^osl«clicr's,  sen  Ointhkkt, 
Ybll-ow-Oxipk;  wlilK^pm-fpitat*.  IW, 
aao.  580.  IBl;  wlIyw-oxLI«.  yellow- 
preuiptlato.  07,  1^7.  18».  .V». 
Old  paralysps  of  nniilar  iiiti^rltM,  iWD.  OOtt ; 
syvtcm  of  namlx'ring  Ien»^s.  600, 


OU-)iPt  fagi  and  oleum  ruwi  iu  Mcpha- 
ritis  .Vit, 

OojrX,  171. 

OpBcitatcfl  corporis  vjtr«!,  491. 

0pa«ili(t9  iu  the  refrw^tiv»  lUL-dia,  boir 
fvfO(fmBfd  by  mi-aiis  of  iKo  ophtliuN 
muKtopc,  0,  ti;  of  tlicc4int»a,3(i;i-Sl;;; 
of  Lti»  contua,  dcaring  of,  1112,300: 
of  til«  L-omoa,  enii^'uiul,  210 ;  of  llic 
oornctt,  hour  recogniMd,  13C;  of  tliL« 
eornno,  from  prirKNiire.  310;  of  the 
comtA,  nblMiu-^liaitwl,  200;  of  tlii3 
comeB,  striate,  107;  of  th#  oornca, 
zonuUr,  201) ;  of  the  Irih\  mm?  Cara- 
HAtT ;  of  the  vitruuuit,  AHl,  4M, 

Opaque  ntTTB  fiber»  in  rollna,  443. 

Opermtiou»  (oropemLiun),  TICI,  741) :  aflct^ 
tn-utiuvnt  of,  73H,74,~t;  anirvlhmiii  for. 
7*4:  iiiitisep«i8  in,  7*1;  .iiilyllu»- 
Kulint'B,.f)>f  «.'trnpion,  TOW;  Aril's, 
fur  rniu-lrutiiM).  7S1  :  .\rIiV  for  t«r- 
«orrluiphy,  794;  ArltV  for  Icnutomy, 
7W;  Aril's,  for  InohiaBts,  7H7.  71»n.7Vt  ; 
Aril's  modiflrfttion  of  (inilUrd'a,  for 
entropion.  TWS ;  aseiwi»  in,  7*1.  740; 
avoitlvtl  Iu  diphtherial  uotijnucliTilis, 
Ml ;  H^-rr's.  for  catarefl.  7ÄH  ;  R<-cr*»,  f iir 
•ta(>hyliinia,217;  blvpluiropirvlic,  7UH ; 
llfVhni's,  for  tenotomy,  7i7;  iliiimct's, 
for  onuclcttilr.n, "HO;  I)i»viel'«,for  cat- 
amct,  70H:  delirium  aftu-r,  745;  [)u 
Wecker's,  for  irulutomy,  7>Vl ;  |)<iW«c)c- 
f r's.  for  «Ifrotomy. 747 ;  Dt  Wc<ker\ 
for  staphyluioa.  317:  Do  Wvcker's, 
for  trichiasis.  700;  ftEclfiTtbAch'ft,  for 
blcpharoplwly.  TOO;  Die ITcii bach's,  for 
dtvlnioQ  of  o<-ular  ni»m.'lM,7>0:  Dnui- 
sari's,  for  pt^lli^  M)3 ;  drcaduf*  aftrr, 
734.  745 :  Rvrrsbum-h's.  for  ptosis.  MS : 
flajr-.  fur  cicatricial  ertrt>piuii.  708; 
Flarrr'e,  for  Irichiiuti».  THS;  for  cala- 
mct,  wo  Dlmisslo».  ('ATAKAfT  KX' 
THAtTIOM,    DkPH&'MOX,   and    litXUÜA- 

T10X ;  for  cicatricial  retmpion,  TBH; 
for  eicatriciul  eitlrnpiitn,  Tfl? :  f<>rdis- 
cissinii,st<c  Disi'iSHioH  ;  fur  iliMichiosIs, 
780 ;  for  fctPOpion,  7ö7 ;  for  enl  ropion, 
TOrt;  for  cimclcalion,  7S0;  fur  exen- 
InnU-ioa  (or  rvEHcerstinn)  of  eyvball, 
7A*;  forozpnt^ration  oforbit,«^:  for 
glancoma,  k«  iRiDnTOHr,  Paxackk- 
TKHls.  ScLKKirrüH*  ;  fi'r  hcU-rofihorin, 
0:^  T7S|    for  iridcrtotny,   for  iridi>> 
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lomr,  fnr  pirftocntcM«,  aex  TsiDEt-Tniir, 

iHtlnmiHV,     l*iKJt(  EVTKMS;    tOT    pCint- 

1/tic  ectropion.  TUI^ :  fnr  [larnlyUe 
squint,  60:^  tiü;  for  ptmis,  801 :  for 
Knitü  «;ctrci|tion,  TVti  :  for  »pastk  ceiro- 
pion,  «07;  for  !tplu^tic  i.'nlrii|.ii>ri.  705; 
for  ««luint.  032,  7r4 :  for  sluiihyloina, 
216-21».  22: :  FOrBlor's.  for  ripciiiiig  a 
catanurt,  ITfi;  for  cymblepfisnin.  HM, 
IUI;  Tor  iursoiTliaphy.  WA;  for  Iru- 
chDiiiii.74:  forthrliiiW'bt.THÖ:  Friakt'a. 
for  bk'phnropliisrtr,  7W>:  l'iichX  for 
t«rs()rrh»|iliy,  71»3;  CSaillard-ArU'«.  for 
entruiif'Mi.  TÖÖ;  gcncriU  rules  for,  7TB; 
hr&Jin^  of  wound  after,  738;  Hotz'«, 
7^,  79»,  702.  796  ;  inflnmnmtion  after. 
740,  741;  irregiilnr  hi'«Iiiig  in,  7a»; 
Jacobson 's,  for  catjimct.  7ßU:  Jiwsche's 
for^rif^li»J■i^7Ö7,7Öl);  JiSger'»,  forcata- 
raot,  771  ;  Knapp'."»,  for  in^^<>Af<ing  ef- 
fect of  tenotomy,  77H:  Kimpp's,  fur 
B}'uil>kpliur<jr],  IIU:  Ktmiip'tt,  fur  tni- 
rhnm».  74:  KostoniyriM'B.  for  Iriplii- 
asis.  71>0 ;  Knchlcr'«.  for  cnlanKt.  771 ; 
Kubnt's,  for  ectropion.  708;  Kulint'», 
forsymblophiiroii.  \'H>:  Le  Bran's,  for 
cataract,  771  ;  Liebrpifh'«,  for*;atar«;t, 
771;  Mule's.  7H.J ;  MQller'».  for  ectro- 
pion, TIM;  OelLinit^n's  f»r  trichiasis, 
7W ;  Pag«n*t*cl»cr'»,  for  ratArnor.  771 ; 
P«evnAlecl)erVfurptoeitl,803:  Paniu»'», 
for  ptosis,  HOH:  i'ntias.'s,  for  Lrir)ii>Bi^ 
iJKt;  Petit'»,  for  opening  larhrymal 
SBc.rifl«:  pmtapM  uf  iris  in,  73«.  743; 
sliding  lUp-,  for  cctTopion.  71M>;  Snel- 
len'«, for  ectropion.  71*7;  Snclleii'a,  for 
entn'pion.  707:  Sncllon'fc  for  »yinbtcpli- 
aron,  120 ;  Snellen's,  for  trichiasis,  7H0. 
702;  Spencer  Watson'»,  for  trichiasis. 
701. 792;  Htullwaf^'s  f^rMitrnpion,  7P7 ; 
Stellvrn^'A,  for  symblppliaron,  119 ; 
suppuration  after.  740 :  Tcalo's,  fc>r 
Symblepharon,  lid;  Ihrcad.  777,  77H  ; 
upon  llie  adnesa  bulbi,  77*^  ;  u|>on  the 
c>cImII,  746;  Van  Millin^n's.  fur 
trichiuflis,  791  :  Von  Gmefe's,  for  e»t«- 
ract. 78ft-770  ;  Von  Ornffe'».  forptt*K 
601 ;  Von  ßraefv'8,  fur  slrnbisiuQs,  777; 
Von  Wall  tier's,  for  tarsorrliaphy.  TBS; 
Warlomoiifs,  for  tricliia*i».  WO;  Web- 
er's, for  entaratil,  771 ;  Weniel's,  for 
cataract,  771  ;  Wolfe's,  for  Symbleph- 
aron. 119. 


Operation  wounil.    S««  WoirsD. 

Ophchatniiu  «'fTpliaca.  7^.  74:  oatar 
rtialiif.  44.  40;  eleetrtcA.  113;  Kfj> 
liiin.  7:1.  77;  gonorrha.-al.  see  BLXSSrt«- 
Rmiu  Ari'TA  Ani'LTtiat'H  ;  j«i|uihiT,  It: 
nu'tu»tAtie.  349,  351 ;  nevnattinmi.  m» 
Hi,K:c:<oRKn<EA  SKosAToai-«;  nodoo*. 
43.  3^0:  purulent«  ohnmica.  7tt:  »yafc- 
{xilhettc-llS.  »IH.  .'120. 

OptilhiilinoniRlacia,  393. 

Ophthahiioniuter  of  [U-lmbottx.  728 
Jnval  atfl  Sc-hintz,  723.  )5IH. 

Ophllialinoflegia.  centt»),  ßlO;  conpeni 
tid.QK):  esteriDr(oreit*!mn).(W0.610: 
mlertor  (or  iotemakCOI.  7i»;  near- 
rent.  Oil ;  loIalitseOU,  6IIX 

Ophthnlin«»cope,  4.819;  applloufon  of, 
9;  determinalion  of  refnuitlon  by,  19; 
eiauiination  with.  4;  ioTenlkju  of.4i 
prinripiv  t>f,  a ;  vii>ibili(y  of  ojimHüm 
in  Ibo  refractive  media  by  mean«  of. 
»,  10. 

Ophlliainiowopir  esatnination  with  the 
orect  iinaee,  6 ;  with  the  inverted  im- 
apw,  7. 

OphlhnhiirwcopT,  4. 

Opiic  Ahk.  V.  437.  470 ;  colt^boma  of.  889. 

(Iptir  nerve, anatomy  nf,  488:  amehuotd 
sbenth  of.  473;  atrophy  of.  491 :  alm- 
phy  of.  imirbid  uiatomy,  4BU ;  difvnsM 
of.  408  ;  dura)  »heath  of,  471 :  «xo«ea- 
tion  of,  II.  304.  »^M;  head  ot  9.  437. 
470;  hypfDPniiaof, 4K'i;  inflaromatlon 
of,  481  ;  iniiiri««  of.  493  ;  intrmcnvnial 
section  of.  473;  inlra-ornlar  tlivuHfii 
of,  4S^:  inlniM'IenJ  iMirtitm  of,  4JK>; 
non.fnflammatory  alri^»hy  ft,  41*5 : 
orbital  division  of.  471  ;  piol  Kbeath 
of,  471 J  primnry  atrophy  nf,  49?; 
sheathe  of,  471 :  simple  atro|4ty  of.  495; 
tniiik  nf.  471;  tumon  of,  49(1;  veawk 
of,  13.  47Ä. 

Optic  nenriiia,  481:  nenritls,  mor(4(l 
anatomy  of,  4M ;  )«pilla.  9,  4«?,  47il; 
imets,47tl. 

Optical  area.  474:  memory  ptetoT»«.  414: 
propcftie*  of  eyts.  069. 

Optico-cttiary  neurnlomv.  T8S. 

Optometer,  (US;  rod-,  «83. 

Ora  serrato,  437. 

Ori^HTularis  |>alpfbramm.  S19,  JH* ; 
fibrillar?  contraction  of,  SS3;  pMBljcfai 
of,  &41  :  spa«m  of,  548. 
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OrhiculM  cilUri».  957.  285. 

Orbit,  ntintomf  uf.  Oil;  anourUin  of, 
SS6;  un^uraa  of,  6S(I;  ariKiotUEi  lipu- 
luatoUe«  of,  6A9;  ccrctnoma  nf,  GM; 
CATeniona  tumor  of,  656:  cellulitis  of. 
(H7.  M8 :  cjlindmma  uf,  6511 ;  cynU  of, 
OBS,  697;  diseases  of ,  &4 1 ;  cmphrwRia 
of.  650;  «net^phaloc«)«  of,  (ßT:  en- 
dolholiuma  »f,  HHO ;  excnterBlion  of, 
7W).7!Vl;  fospijpof,  iWfl,  (142;  fraoturw 
of  bouy  vhIU  of.  Gill ;  ha-morriiii^ 
iutot  650,  682  ;  hernia-  ceri^bri  of,  6A? : 
InflamniiLtiou  of  bonuaml  periosteum 
of,  945.048:  inflammalion  of  rellular 
tUdue  of,  647.  64«:  tojuric-K  of,  B.V); 
Imicocytbctnic  tumon)  nf,  CfU ;  lym- 
phangioma uf. K\>:  lyinphoHarcoma of, 
650;  ineDiiigocrk'  of,  657;  muscle  of, 
644;  nemsof,  043;  iiciiroma  plexiforme 
or,6SU:  ceteomaof.O.'W:  plilej^iun  of, 
Ö3Ö,  M7,  648  :  [wsilioo  of  eye  in,  64:1: 
paammonaa  of.  059 ;  Hrcomi  of,  656  : 
septum  of,  515,  043;  tulungirata^iit  cf, 
656:  tunioni  of,  658. 

Orbital  cellulitis,  525.  617:  dtvinioii  of 

optic  nt-rvr,  471 ;    muscle  of  Itinili'r, 

644:  [«ralvfiis  of  oc'tilar  muwleK.60t. 

6tl:  peri')«titi^  645.  64«:  phlegmon, 

I     SäT).  647,  diu:  titirtinn  uf  urUcularii», 

'     513;  >eptuTti,515.  643. 

Organic  caii-seü  of  lieleropliuriu,  613;  en- 
tropion, 540. 

OrieiitaLion.  5S0;  false  (in  parnlvti« 
squint». BUS:  buw  fndlilate«]  bvperiph- 
enil  viwon.  2H ;  oiijcctiTe,  581 ;  »ub- 
joctite,  Wl. 

Ortliophorin,  612. 

Ost«inmofcoijjunptirn,lSll;nf  nrbil.650. 

OurM  prothieiiig  bk-imorrhix«  of  Lacbry- 
mal  sac,  565. 

Phf^nalecher*«  melht»!  of  rataraol  ei- 
traolion,  771  ;  oinlmml.  if*  Oixtüfvt. 
Tblluw-Oxide;  operation  for  ptosis, 
SOS. 
Palprbra  tprtia,  41, 

Palpebral  t'Odjuiiol  iva.  38 ;  f[lAn<)fi,  33.4% 
I     515  :  jrUiids,  (iisoa'ws  of.  Xti.  558 ;  mus- 
f     pies.  513;  tnyscle«,  Ui'W'aw's  of.  648; 
ninsrlcs  of  MtlUer,  513;  portion   of 
orbinilaris,  5Ii. 
Panas'«  opomlion  for  plo»is,  90S ;  opera- 
tor trichiasi«,  7V0. 
M 


Pannuy.  180 :  camosus,  6) :  crajuniB,  81 ; 
eczt'inato^tii  (in  ouujunctivitii  een^• 
matosa).  05,  101);  sarcümatosos,  8S; 
Bcmfutomjs,  05.  100  :  «ecus,  62:  alnu- 
latiiig  pterygium.  117:  tenuis,  81; 
traohomatous,  66,  66;  trachnmatons, 
aoatotnical  obaraotor  of,  SI ;  trachoni- 
•I()U9,  caii.iea  of,  6S;  ImiOiuinntooA, 
treatment  of,  08,  85;  IrachornntouB, 
tilcor  of  cornea  in,  150;  rasculows, 
81, 

Panophthalmitis,  I5£,  d47,  MO;  diagno- 
sis of,  525. 

l*anorama  a^tbenojiia.  62-^ 

Papilla  nen-i  oplii'i.  0,  437.  470:  appar- 
ent ch&ngoof  thape  of.  in  aütigmalisin. 
24 ;  changes  of,  in  myopia,  4t)H>, 

Papilla  tju-rimalcs,  300. 

Papillary  condition  of  conjunctlTs,  43: 
form  of  trat^homa,  65,  7H ;  hypertrophy 
of  runjuiietiva  occurritigln  many  eye 
di7V«M.%  79. 

Papi^iti^  481. 

Papilloma  of  rnnjunotira,  1S7. 

Papillo-macular  buoJle,  480;  region, 
480. 

Papillo-rrliiiitis.  4SI. 

PapiiUe  iridis.  WH).  315. 

Pariu-pntrais  nf  rornfui,  746 ;  after  pala- 
mct  disci«iion,  746,  758;  for  embolism 
of  retina,  447;  for  Incrv-HM  of  tviision, 
746:  for  iritis.  1118;  for  opvities  of 
Tilreou«,  433;  for  rrnioTnl  of  hypu|)- 
Ton.  74<(;  for  staphyloma.  216.  21tl. 
746:  fur  ulcen  of  «irtiro,  155,  746, 
747;  how  afTr^ting  Tiwin'  moUmor* 
phosü,374;  in»trumciiLt  for,  811. 

Paracentesis  of  »clora.  T47. 

Paracvntesie  «i-L-dlc.  811. 

Panuloxical  diplopia.  685, 

Parallai'tic  di»p1iiccmotit,  17,  39. 

Pamllnx  teat,  617. 

Paralysis,  ftltcmale.  610;  basal.  601.610; 
caiiü&lioii  uf,  Olli,  6011:  combined,  OlIO; 
congonilal,  610.  ßU;  conjugate,  601, 
eUO;  oortifBl,  (too.  60»;  diagnosis  of, 
OOS.  608,  606, 607 ;  fa<i(-iculnr,B<)l,OH); 
byHt<>rioul.  603  :  iiitraorantal,  601,  609; 
intni|H?iluuciilar.  611);  measurement  of, 
608:  niiclenr,  601.  610;  oi-ulo-motor, 
eiH».  61 1 ;  of  abdufeua.  5M.  600.  606 ;  of 
nc('(>mniudalinn.6O0,  728;  of  iL»t:a>i'iak'd 
movemenls.  601  ;    of  ciliary  muscle. 
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600.  728 ;  of  conTergence,  601,  609 ;  of 
divergence,  601,  609 ;  of  external  rec- 
tus, 595,  600,  606,  607;  of  fourth 
nerre,  603,  606,  607 ;  of  inferior 
oblique,  606,  607;  of  inferior  rectus, 
600.  606,  607 ;  of  interior  muscles,  600 ; 
of  iateriial  rectus,  606,  607 ;  of  levator 
palpebne  superioris,  550,  553;  of  mus- 
culus  tarsalis  superior,  559  ;  of  ocular 
muscles,  594;  of  oculo-motor  nerve, 
600,  611 ;  of  orbicularis,  549  ;  of  sixth 
nerve,  595,  600,  606,  607  ;  of  sphincter 
pupill»,  333,  333,  600;  of  superior 
oblique,  600,  606,  607;  of  superior 
rectus,  600.  606,  607,  611;  of  sympa- 
thetic, 333  ;  of  thinl  nerve,  600,  611 ; 
of  trochlear  nerve,  600,  606, 607 ;  orbi- 
tal, 601,  611;  post-diphtheritic,  603, 
610,  729;  relation  of  double  images 
ill.  606,  607;  rheumatic,  603;  site  and 
etiology  of,  how  diagnosticated,  609 ; 
syphilitic,  603,  610 ;  tabetic,  603,  610. 

Paralytic  ectropion,  543,  798;  miosis, 
333 ;  mydriasis,  333,  333 ;  squint,  595, 
775. 

Parenchymatous  keratitis,  184;  xerosis, 
131. 

Pars  ciliaris  retinue,  359.  439 ;  iridica  re- 
tins.  353.  3Ö0,  439  ;  lacrimalis  mtisculi 
orbicularis.  517;  retinalis  iridis,  353; 
uvealis  iridis.  353. 

Partial  tenotomy,  779. 

Pearl  cysts  of  iris,  328. 

Pellagra  causing  cataract.  421, 

Pemphigus  conj»inctivn>,  1(>2, 

Perception  of  colors,  502,  ÖOl ;  of  colore, 
rapid  diminulion  of,  a  sign  of  optic- 
nerve  disease,  34  ;  of  light,  always  re- 
tained in  uncomplicated  cataract,  399 ; 
of  light,  how  tested  in  opacity  of  the 
refractive  media.  749,  753. 

Perforation  of  cornea,  147;  of  cornea, 
treatm(.'nt,  156;  of  eye,  symptoms  of, 
33;t-2;t6.  239. 

Perichorididiil  spice.  269. 

Pericorneal  Injection.  42. 

PeriniPter,  3(t.  810;  for  measuring  de- 
gree of  paralysis,  5S8,  009 ;  for  meas- 
uring excursions  of  eye,  5H8. 

Perinuclear  cataract,  404,407;  discission 
in,  757. 

Periiiilic  straViismus,  629,  634. 

Periorbita,  «43. 


Periosteal  abscess,  64S. 

Periostitis  of  orbit,  645.  »48. 

Peripheral  scotoma,  32  ;  vision,  26. 

Periscopic  glasses,  664. 

Peritomy,  85. 

Perivasculitis,  448. 

Persistent  hyaloid  artery,  433;  pupillary 
membrane,  334,  335. 

Petit's  canal,  897;  method  of  opening 
the  lachrymal  sac,  568. 

Phakitis,  403. 

Phlegmon  of  orbit,  phlegmon   retrobal- 
bar,  535,  647. 

Phlyctsna  pallida,  105. 

Plilyctienular  conjunctivitis  nnd  kera- 
titis.   See  CoxjuNCTivms  etsematosx 

Phorometer,  618,  830. 

Photometer  of  Förster,  35. 

Photophobia  in  conjunctivitis  eozem*- 
tosa,  48,  95, 101. 

Photopsia  in  chorioiditis,  339;  in  de- 
tachment of  retina,  462. 

Phthiriasis  palpebrarum,  531. 

Phthisis  bulbi,  347,  357,  783;  comec. 
130;  essential,  393. 

Physiological  astigraatiso),  718.  730 ;  ex- 
cavation, 11,  364. 

Physostiginine,    See  Eserine. 

Pial  sheath  of  optic  nerve.  471. 

Pigment,  retinal.  253,  255.  266.  288; 
stroma.  353,  265. 

Pigmentary  degeneration  of  retina.  4.:;4, 
458. 

Pigment  epithelium,  265,  284,  4:tT:  at- 
rophy of.  340. 

Pigment  layer  of  iris.  2.'>.t,  256, 

Pilocarpine.  277.  282;  in  fisiiila  of  cor- 
nea, 157;  in  glnucoma,  373,  :J8«;  in 
keratoconus,  224;  in  paralysis  of  ac- 
commodation, 739;  in  tobacco  amblyo- 
pia, 490;  used  in  pro-lucintr  diaphore- 
sis,  383.     See  also    Diaphuresis   and 

M  lOTICS. 

Pince  ciseaux,  748,  755,  810. 

Pinpnecula.  41.  44. 

Pityriasis  causing  conjunct iriti«!,  1(13. 

Placido's  kcratosoopo  (or  disk).  Tili.  818. 

Plano-concave  lens.  6ft4. 

Plano-convex  lens.  664. 

Plica  semilunaris.  41 ;  diseases  of.  139, 

Pneiimocnecus  causing  acute  conjuncti- 
vitis. 48,  91;  causing  ulcus  serpeo-s 
165,  167. 
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Point,  far,  S30 :  near,  BSO  :  prcMore,  M3. 

PuinU,  ri«ltijlity  of,  deficndeal  upon 
their  brilliancy.  017. 

Pbieoi»  produiruig  paralysis  of  accom- 
nioil»lioii,  riU. 

PolitwnospbAJilis  »upvrior,  causing  oph- 
Uiatmoplf^A,  Ola 

Polyupin  monociilaru  in  mtAract,  896. 

['iilypi  of  oonjunctira,  137. 

I'ortiu  orliitalU.fil»:  [>nl|K'bnülis,  513. 

I'ueitioD  of  vye  in  orbit,  11411, 

Foaitive  l«»s.  663  :  lnetli»cu^  664  :  por- 
tion of  relative  aocommoilalion,  0tj5 ; 
scotoma,  83. 

Poet'diphlhcrltio  paniljsfs  of  aoeotomo- 
«Ution.  TiV;  piuulysit«  of  oy e  inust-li-«, 

ew.  «10. 

PoHlvrior  cliauibcr,  360.  S6S :  c-oojunr- 
tival  vpsscIr,  41 ;  Liirtii^nl  CHiHmct,  4<4, 
4IIH:  (Iniac'liiiK-iiluf  vitreuus,  439;  kn> 
tic'utur  n<fl«x.  4  :  p^flar  caUract.  4(Ki, 
406;  Kcleral  pmCru,*j)nii  of  Amnion, 
S«,347.;t6<):  «'liMV>lo(nT.748;  »taphy- 
loina,  044 ;  i»}ii(H:}ua,  »M,  &»,  889, 90«. 
SHI 

I'lwipitatM  on  oomcft  in  cvcliti»,  208, 
80U; 

Prerptinal  hirrnrirrhaßt,  44!). 

Prcsbyopin.  6"?  ;  forniwrly  coiifuuml«! 
witti  liypemi»ti-ii{igtL,  713 ;  occurring 
early  f n  hyprniiel  ropia,  71 1 ;  occorring 
Utc  iu  myi^pia,  0914. 

i*rvwiTipl ions  (or  glasses,  bow  vritt^'D, 
721. 

Prwsiipc,  tntra-ocuUr,  871!. 

PrcK^iirc  baiiilaiTi),  1^4  ;  in  di'larhinrnt  of 
nüina,  460;  in  <'nuplcati*»n.  781.  7S2: 
in  cxoplithnlinu»  iluu  Iu  eitrnrn^alion 
or  oiiiphriieirva,  (Vi\  ;  in  kpml(><-tii.tiA. 
äSJi;  tnopcmiinns  upon  eyts  ufTocled 
with  incr^ajie  of  Irncinn,  74.*»;  in  pru- 
la[K^  of  iris,  157 ;  in  stapliyloma  of  iht 
w>niNi.  218, 

Prrwiijre  opacity  of  (virnrn.  210, 

PivwuTV  p"iiiU  in  ti}'!^lt'n(.-al  bk-pharo- 
s|iasin.  'Viä. 

Priralloy  Smith'»  bunp,  8;  theory  of  glaa- 
coma.  asi. 

Primary  alrvjphy  of  optie  nervo.  401  j 
düTintron  in  «mooinliant  equint,  628; 
deviation  in  p«rBlyUo»]uiiir,fUlA.QUS: 
MiiM-lealion,  TKl ;  KUu«<inia.  ^67;  ul- 
cent  of  Dm  cornea,  1^1. 


Primitive  ocular  reaii-le,  988. 

Princii»]  foval  diManoc,  668. 

Prisms,  66^ ;  v-xviviw  wil  h,  623 ;  eiercJM 
with,  for  incroasing  elTi'ci  of  tcnolumy, 
778  :  for  ineu«urinK  bolortipboria,  615, 
617,  61 S;  for  uiraeuring  pB^A)yKi!^ 
60U :  for  treatmciiL  of  hvturo^ihnri«, 
614,  KSfl ;  for  treatniMit  of  paralysia, 
003  ;  overc'iuiing  nf.  5«1. 

Prinm  oonverp-ineo,  618. 

Prism  divcr;,i>iicu,  fll8. 

Probe».  laL^ll^ylIlal.HU8. 

Prodrama!  singe  of  glBa<>onD«,  867;  of 
aympatbetic  iri<lt>-*yclili».313. 

Progressive  atrophy  of  optic  nervp,  402; 
caUnirt,  V)S;  myopin,  FU>6:  pAralysta 
producinp  optic  ncrv»  atixiphy,  4Uä; 
pu-rygiuio,  118;  ultwr  of  corn«»,  I'M, 
146. 

Projection  of  field  oT  Tision  rjn  a  hollow 
fl|>ltor(',  30;  of  Weill  of  vision  i>n  a 
plane.  29;  of  nitinni  imagnt  I'lttTnally, 
581,  5y7. 

Prolapse  of  (rt«,  140.  736:  diagnoai)  of. 
7^6;  evil  conM»|upncta  of.  7!i7;  hnw 
avvrtivl  by  iridwininy,  744;  mode  of 
occorrcrico  in  o[ienttiolu,_748:  treat- 
ment, Ififl.  7a7,  744. 

Pntkpse  of  lens,  428.  429. 

I*ro)npse  of  vitrcou»  in  untamot  eitnic> 
tion,  764:  iu  iriJvL'tomy,  73A ;  in  iri- 
(lolomy,  736. 

Prophylaxis  in  acute  blcnnorrltcra,  SB; 
in  blennorrhiiia  neonatomni,  CS ;  in 
diphtherial  conjunctivitis.  Hf);  in  syin- 
ptithctic  opiitbalmia,  82U;  uf  trav^o- 
nia,  76. 

Protection  of  wiind  eye  in  acute  blen- 
iiorrhu-n,  HH,  UO;  in  diplitberial  uon- 
jnnrtivitiH,  Sfl. 

Protective  bandage.  184.  745. 

Prolfcttvv  itlasccj^  664.  665;  for  pbysi- 
cianiiBnd  nnrws  in  aeiito  blcimorrlioca, 
60 :  for  worker«  iu  factoriea,  248. 

lYothwi».  7S2. 

PmvUioniLl  eanthoplMly,  79S ;  tarwr- 
rliaphy.  TIM. 

pMmnioiiia  of  urbil,  050. 

Pscudo-ephedrine,  2S8. 

INetido-jjIioins,  1150. 

PM-iKlivisucbrumatie  diagrams  of  SlIII- 
iuK.  .VI7. 

PHudo-pt«rygiuiu,  110. 
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Psoriasis  causing  conjnnctivitis,  103. 

Pterygium,  113  ;  carnosum,  115;  «catri- 
cial,  116;  crassum,  115;  niembrana- 
ceum,  115;  progressive,  113;  sarcoma- 
tosum, 115;  stationAry,  113;  teouo, 
115 ;  vasculosum,  115, 

Ptomaines  producing  paralysis  of  accom- 
modation, 739. 

Ptosis,  550,  552 ;  acquired,  550,  553  ;  adi- 
posa,  553 ;  apparent,  553 ;  congenital, 
S51,  553;  in  trachoma,  83  ;  opei^tions 
for,  801. 

Pulmonary  congestion  after  eye  opera- 
tions, 745. 

Pulsating  exophthalmus,  058. 

Pulsation  in  vessels  of  optic  nerve,  13. 

Punctum  kcrirnale,  560;  eversion  of, 
528,  541.  572;  stricture  of.  Hn. 

Punctum  proximum,  679;  remotuin,  679. 

Pupil,  351 ;  Argyll-Robertson,  281,  492; 
artißcial,  situation  of,  in  iridectomy 
for  various  purposes,  750.  751;  artlQ- 
cial,  vision  with,  753;  cat's-eye,  755; 
consensual  reaction  of,  275,  279;  con- 
traction of,  from  action  of  light,  275  ; 
contraction  of,  governed  by  oculo-mo- 
tor  nerve,  274;  contraction  of,  in 
convergence  and  accommodation,  275 ; 
dilatation  of,  causing  micropsia,  279; 
dilatation  of.  governed  bysympathetic 
nerve,  274 ;  dilatation  of,  necessary  for 
examining  the  fundus,  9,  16;  dilata- 
tion or,  produced  by  sensory  stimuli, 
275 ;  distortion  of,  in  anterior  syne- 
chia, 150:  di,-!tortion  of,  in  posterior 
synechia,  2i)2 ;  distortion  of,  in  pro- 
lapse of  iris,  737 :  double,  causing 
diplopia,  5it3 ;  double,  produced  in 
iriilcctoiny,  754;  exccntric,  vision 
witli,  "-Vt ;  inoijiiality  of,  always  patho- 
logical, 279,  331 ;  irregularity  of,  in 
anterior  synechia,  150;  irregularity  of, 
in  iridcMÜalvsis,  322;  irregularity  of, 
in  miosis,  279;  irregularity  of,  in  pos- 
terior synechia,  21*2;  luminosity  of,  S; 
occlusion  of.  291,  29!l,  304  ;  reaction  of, 
associated,  375;  reaction  of.  nervous 
mechanism  governing, 279;  reaction  of, 
consensual,  275,  279;  reaction  of.  re- 
flex, 275;  reaction  of,  to  light,  275; 
reaction  of,  to  light  an  evidence  of 
light  perception,  279;  reaction  of,  to 
poisons,  27(1;  reaction  of,  to  sensory  ■ 


stimali,  375;    seclusion    of,  393,  299. 

321 ;  size  and  shape  of,  influencing  the 

character  of  diffusion  circle»,  676,  677. 
Pupillary  membrane,  persistent,  334, 335. 
Pupilloscopy,  20. 

Purkinje^Sanson  reflex  images,  4. 
Purple,  visual,  440. 
Pustular  catarrh  of  conjunctiva,  48. 
Pya;mic  ophthalmia,  349,  351 ;  retinitis, 

447. 
Pyorrhcea,  55. 

Qualitative  vision,  673. 

Qualitative    perception    of    li^ht,    673 ; 

vision,  673. 
Quinine  producing  amaurosis,  443. 

Radical  treatment  of  lachrymal  disease. 
S68,  571 ;  treatment  of  trachoma,  74. 

Rami  perforantee,  39. 

Range  of  accommodation,  680,  6tJ2. 

Reaching  test,  597. 

Reaction  ot  exhaustion,  500. 

Real  image,  584  ;  of  a  lens,  6^. 

Reaper's  keratitis,  165. 

Recession  of  far  point,  688 ;  of  near 
point,  686. 

Reclinatio  cataractiF,  767. 

Rectus,  external,  576,  585,  590 :  external, 
action  of,  578;  external,  insufliciency 
of,  see  EsopnoRiA  ;  external,  paralysis 
of,  595,  600,  606,  607 :  external,  tenoto- 
my of,  626,  633.  773,  776 ;  inferior.  576. 
585,  589;  inferior,  action  of,  578;  in- 
ferior, paralysis  of,  600.  606, 607 :  infe- 
rior, tenotomy  of.  626.  725,  776  ;  inter- 
nal. 576,  585;  internal  action  of,  57V: 
internal,  insufficiency  of,  613,  622  ;  in- 
ternal, paralysis  of,  606.  607  ;  internal, 
tenotomy  of,  626,  632,  773-776 ;  supe- 
rior, 576,  585  ;  superior,  action  of,  578, 
586;  superior,  congenital  absence  of, 
61!  ;  sui>orior,  paralysis  of.  600.  606, 
607;  superior,  tenotomy  of,  626,  775, 
776. 

Recurrent  erosion  of  cornea.  183,  200. 

Recurrent  oxlema  of  lids.  524. 

Red,  diminution  in  perception  of,  a  ^ngn 
of  optic-nerve  disease,  34. 

Red  blindness,  503. 

Red-green  blindness,  506;  visual  sub- 
stAHce,  505. 

Redress,  movement  of,  612, 
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Bcdui-ci]  PT«.  680. 

B^flox  iniHgc«  oi  Pm-Wnj«-San»oti,4; 
reaclion  of  pupil,  27.5;  9tr>>itk,  ID. 

Reflex,  cnmeal,:^:  leiiticulAr,4;w«terod* 
ailk.  1-L 

Refracting  in«liii,  psaminslEan  of.  0, 16. 

Rofnu:tion  of  eye,  18,  (MM ;  Hn<>iiuilie.i  of, 
681;  correction  of  rules  for,  (KW,  712. 
TM,  7£t,  ?25 :  clL-tentijtiiitjun  of.  b,v  <)!• 
TMt  method,  18;  determiimtioit  of,  by 
invrrtod  iinng«<i,  30;  detiTiniiuittoti  of, 
by  olijertivD  methods,  IH  et  sef\.'.  de- 
termüittliou  of.  by  ophtha!  iiiomeler, 
7^;  di'leriiiiriHliun  of.  by  uplilhikliiio- 
«'ope,  IH;  determination  of,  bj  op- 
tometer, 01)2;  (tet»niiiiiiition  of.  by 
»ItiaMxipy  (orslittiiow  le»L).  3(>;  deter- 
minalion  of.  by  »ubJMlivo  method«, 
WU,  TOH,  TUl ;  terstud  «itb  ruforcnee  to 
central  vision,  27, 

RefractlT«  power  of  eye,  dtminifdirng  in 
old  age.  088 :  greKlly  decretuct]  by  rala- 
ract  exlraetion.  766;  slightly  reduced 
by  atropine.  Tai. 

Hi-giiueii  of  eye».     Seo  IIviiiKKic  Tucat- 

MK;tT. 

Region  of  netominwlatiun,  680,  flSt;  of 
ir»n»i[ioii.  40. 

R«gn«aire  iik-er  of  eomea,  138,  146. 

Regular  niiliKinaliHtn.  716. 

Rciiinger's  double  hook,  764. 

Relative  aocomnuKlniioti,  ä»4 :  far  point. 
OH.'V;  by[H'rrn<<trofiia,  710;  iienr  {xiittt, 
QKI>:  nuii^e  of  neeommodntton.  685: 
!votonia.$):  vininl  afuity.  674. 

Relaxation  «if  Intorol  tnvaffinations  77^. 

Resorption  in  keratitis,  137;  of  Ion», 
uflcr  injury.  41a,  757;  of  hypopyon. 
14-1. 

Reliiia.  447:  adaptation  of.  35:  «flToc- 
lion  of.  in  infnnla,  45S;  nna-miu  of. 
44<'t;  »nalomr  i>f.  4.17  ;  af>|H>nmnce  of, 
with  ophthiiImii8(->>pe,  14:  arterlM  of, 
howdistinguiKhed  fniin  Toiii»,  IS;  atro- 
phy of,  iHi  ;  (vnieiiwion  of,  4(17 ;  dn- 
tnehnient  of.  45« ;  detachment  of, 
st'Irrolomy  in.  74>*;  doTelopmeiil  of, 
284;  di««w!<of,4}{7:  tum-tion  of,4W; 
elioina  of.  4Ö4:  liirmorrhiiges  into. 
8H).  443  ;  bn-m'-rrhages  into,  eaustng 
gitiaeotna,  ;MW  ;  hyf-cniini«  of,  44:t :  in- 
flammivlton  of,  hc«  KrrrsiTis:  injuries 
of,  400 ;  nutrition  of.  bow  eOectod,  d71, 


480;  o|4city  of,  from  presence  of 
medullated  nerve  tibers.  442;  posjtjiin 
of,  jnfluetwing  charat^ter  of  aulgma- 
tism.  731:  po«]tion  of,  influenuing  «izo 
and  shüfw  of  iliffuaiun  clrvles,  076, 
716 ;  rupture  of,  462, 4A6 ;  tteruilivcDesa 
of.  in  cjitaruct,  etc.,  how  detenuiitni, 
749.  iSä;  situated  in  foral  plane  iif 
Duruial  pye,  II6i):  tumors  of,  4(J4:  ve»- 
sels  of,  la,  4UB:  ve»eb  of,  how  di»- 
tlnguiehed  from  thoM-  of  chorioid.  16. 

Retinal  image«,  siKD  of.  how  «ateulal'-d, 
670:  pigment  layer  of  irin,  259.  ä'iti, 
'ins :  system  of  ve^sel.t.  265,  4;iU. 

R^-tiuiliu  atrophy  of  optic  nerve,  4ii'i. 

Retinitis.  4-tÜ.  4^>7:  albumtnnriio,  41t>: 
crin-inata,  4^1;  dinbetica,  4A0;  from 
dazzling.  4A3 ;  htrniorrhagica.  4SI ; 
leui-'a'miaB.  451 ;  nictaülatie,  447 ;  mor- 
bid anatomy  of,  407 :  nyctalupiea, 
489;  oxalnrie,  450:  pifnnenioM.  4M, 
4^f*:  proliferans,  45a:  punetaln  alt)e»- 
eens,  457;  pya-tnio,  447;  «■.•ptiea,  451  ; 
striata.  45:i:  suppurative.  447;  syphi- 
litica. 453. 

Retino-chorioiditia,  »38,  841.  449. 

RelinoMopy.  30. 

RetrubaUiar  abwetw,  647;  neuritis,  488; 
phlegmon,  647. 

litinpliiinia.  cataract  in,  421, 

Khaphv  (Milpebralis  lateralui,  AIS. 

Illiruinatic  irilis  810.810;  pnrulysea  of 
ocular  muHcle«.  OOS. 

Rhinitis  onusiog  blennorrbtra  of  lachrjr- 
mal  sac,  663. 

Rhytidosia  comeir,  18A. 

Ribtwu-Hiinped  upaeily  of  comen.  200. 

Rickets  eamiing  lamellar  cataract,  407. 

Riders.  404.  4(«. 

Ring,  eburiüidal,  10:  scleral.  10. 

Ripening  of  calarart,  409,  415;  by  iri- 
dectomy. 752. 

Rnrlc-cryslnl  glr»s»eK,  66R 

Rods  Attd  cnries  of  retina.  4^7. 

Rodent  ulcer  of  t-ornea.  150;  of  lids, 
008. 

Rodeiir.  tbe  slave  ihip,  traohoma  on, 
78. 

Rod  optmnetcr,  tSS. 

Romendinnsen's  eollyrinm,  53. 

Rupture  of  cliort'iiU,  35'J:  of  cicatrix  in 
CTe  ofieral  Ions.  780 ;  of  eamea,  202 :  of 
retina,  46Ü,  466  :  of  Klera,  «8S.  330, 
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Saccus  lacrinialis,  561. 

SaomiHoh's  metliod  of  paracentesis  for 

ulcus  sor|>en8, 107, 172,  747. 
Sagittal  axis  of  eye,  678. 
Salicylates  and  salicylic  acid  as  diapho- 
retics, see  DrAPiioRESis;  in  rheumatic 

paralyses  of  tbo  ocular  muscles,  002 ; 

in  superficial  scleritia,  228. 
Salines  in  o[>acitics  of  the  vitreous,  482 ; 

in  retinitis,  442. 
Salt  solution  in  eye  operations,  788,  741. 
Sanmina  of    churioiil,  3^ ;    of   ciliary 

body,  827;  of  conjunctiva,  125,  127; 

of  iris,  327,  831 ;  of  lachrymal  ßland, 

Ö71 ;    of  lids,  557;    of  orbit,  656;  of 

sclera,  250. 
Sattlcr's  treatment  of  trachoma,  74. 
Scarification    of    conjunctiva  in    acute 

blennorrhcea,  63;  of  superficial  sclo- 

ritis,  328. 
Scheiner's  experiment,  694. 
Schematic  eye.  669. 
Schisomycetcs    causing  suppuration  of 

cornea,  167. 
Scblcmm's  canal,  359,  302,  369.  276. 
Schinidt-Kimpler's  method  of  dctermin- 

\ng  refraction  by  the  inverted  image, 

SO ;  tei^t  for  simulation,  36. 
St'liools,  myo])ia  in,  T03. 
Scintillating  scotoma,  490. 
Sc'i.'^'!»>rs,  iridolomy.  SIO:  strabismus,  807. 
Scissors  fiirci'iis.  7-lH,  755,  810. 
Scloni.   226;  anatomy   of.   226;  diseases 

of,  2''6 ;  iH'tasin*  of,   245 ;   ectasia»  of, 

OAUsitig  gliuiomim,  ;tOI:  inflammation 

of,   SOI'   Sn.KHiTis;    injiirii's   of,   232; 

pa  race  nil's  is  i)f.  74";  ruptiin'  of.  282. 

28!);  sliiphyloiuft  of,  »"o  Stai'hyloma  ; 

tumors  of,  250  ;  iih-crs  of,  250, 
StliTnl  I'in-U'  of  V(':isi']s  of  Zinn.  266 ;  con- 

junt'tiv«,  40;  division  of  rornea,    1:18, 

181 ;    disiission.   759;   incisions,   7Ti5 : 

piirafviiti'sis,  T4T  ;  pnitrnsion  of  Am- 

mon.  245,  247.  3lJ0  ;  ring.  10. 
Sclcrilis.  deep,  22!l :  snix'rticial,  227. 
Sclert'-ohorioiiiitis,  280:  |H»slt'rior,  704. 
S<'K'ronyxii.  T5it. 
ScK'rosin;:  k«Tntilis.  10.5, 
S'U'roloinia.-inli'riiT,  747;  [xisterior.  747. 
Silon'ti'iny.  747. 
Sivop,   l>!tviors,  5:14.  74R.  747.  761.  762. 

S12. 
Sfopolaminc.  2!*2,  ?24. 


Scotoma,  81,  33 ;  absolute,  33 ;  annular. 
82 ;  central,  32,  340,  453,  488, 469 ;  col- 
or-, 83  ;  fixed,  88  ;  in  chorioiditis,  338; 
in  detachment  of  retina,  459  ;  in  glau- 
coma, 867;  in  retinitis,  440 ;  in  retro- 
bulbar neuritis,  488  ;  in  tobacco  am- 
blyopia, 488,489;  motile,  33;  negative, 
33 ;  positive,  83 ;  relative,  33 ;  scintil- 
lans,  490. 

Screen  test  for  paralysis,  beteropborin. 
and  squint,  696,  613.  617,  637. 

Scrofula  producing  blennorrhoea  of  lach- 
rymal sac,  565,  566. 

Scrofulous  conjunctivitis.  93,  99 :  diath- 
esis, signs  of,  96;  iritis,  310;  pannus, 
05, 100. 

Sea  baths  in  conjunctivitis  eczetnatosa, 
98. 

Seclusio  pupiihe,  308,  209 ;  causing 
glaucoma,  891 ;  treatment  of.  331. 

Secondary  cataract.  766,  767 ;  deviation 
in  concomitant  squint,  628;  deviation 
in  paralytic  squint,  696;  enucleation, 
783;  glaucoma,  301;  ocular  vesicle, 
284 

Sections.    See  Incisions. 

Sector-shaped  contraction  of  Beld  of 
vision,  31, 

Sedillofs  double  hook,  805. 

Scmi-decus-sation.  474.  477  et  j«eq. 

Semilunar  fold.  See  Plica  semill'.va- 
RI8. 

Senile  blepharospasm,  549. 552 ;  cataract, 
409,  417.  420;  ectropion.  543.  7t*-. 
reflex.  395, 

Sensitiveness  of  cornea,  how  tested.  8, 
136. 

Sensory  stimuli,  reaction  of  pupil  to. 
275. 

Septic  retinitis.  451. 

Septum  orbitale.  515.  642. 

Serous  iritis.  302.  311 ;  tenonitis,  d-iO. 

Serpent  ulcer.     See  Ulcis  serpcns. 

Serpiginous  ulcers  of  cornea,  146. 

Shadow  test,  20 ;  of  cataract,  4«».  416. 

Short-sightedness,  690. 

Siilomscope,  243. 

Sidoriisis  bulht,  242. 

Sii:ht,     See  Visiox. 

Silver  nitrate,  discoloration  proihiced 
by.  49;  excessive  use  of.  pro<Jucinc 
croupoa<  and  diphtheritic  conjumti- 
vitis.90.  91 ;  in  acute bleonorrbu-ft.  ■~>t; 
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in  »oute  catnrrhal  conjunctiritis.  46; 
In  bU-iinorrlui'n  ni'^inatoniiii,  (El:  in 
blepharitis  iik'ePO«,(W0:  in  conjnnc- 
ttriti«  c-atarrbaUs  cbronlca,  &3:  in 
ili(ihiheri«l  cotijunctivilb.  K8:  in  co- 
x«ma  of  fiu-p,  fi6;  in  PCKema  cf  lids, 
biü:  in  kcralitiH  voivuloMi,  18S:  In 
trarhiima,  TA ;  in  ulcnr»  of  cnnica,  134 : 
method  of  appÜL'atian  of,  40,  40; 
nliunale  of  action  in  conjitnctiral  dis- 
ease. 41);  riile:sroriipplii'ation  of,  47,4D. 

Simple  ast  i);mArisru  (hrpormclrnpio  and 
myopic),  719.  121;  atrupKy  of  opiic 
nerve,  4m,  49«:  cxtratrlion,  TOO,  ;t», 
768;  glau<!oniii^  3i;i:  Hnc-ar  cxtmrtion, 
700. 

SimulalJon  of  blindmas,  35. 

Siaus  of  anterior  chamber,  i£fl9, 261 ;  re- 
nonu  «clrnct,  2R0. 

Sitr  of  It-jiion  cnii^ing  puritlvRi»,  how  dt- 
ft^Mtit'atod,  (Mifi  ;  of  t>f«icity,  how  di- 
a^oetifal(>d,  17. 

tih  ntn'o,  eoum;  of,  SflO:  nnclrn«  of, 
|S90;  pnratym  of.  000,  OtlO.  007,  611. 
»pe,  28,  81«. 
■  py.  30.  816. 
iftiiiK  for  ectropion,  800. 

SkuIU  frufture«  of  la»c.  ecohymoata  of 
lids  in.  ».VI,  «S'i 

Sliding-flap  Operation  for  ectropion,  700, 

SlittitiK  of  canalli-ulu».  &07,  07% 

Sinnll[>iix.  ronjtindivitiK  in,  IDS;  pro- 
dni-ing  iilotis,  serpens.  160.  173, 

Snellen's  o|>oniliori  for  fiTiiiblepTtamn, 
120;  openitinn  fnr  Irirbiasia,  781»,  7U3: 
suture  for  ei'tmj.ion.  71*7;  siitnm  for 
entropion,  797:  It-st  tyi**.  ViTi,  07«; 
test  IrpoH  for  dntermirialion  ot  simu- 
lated blindnci»,  37. 

tSnow  bliudnww,  113, 

Softmmcrinjt*«   crytitalline  swpllinf;.  765. 

Soft  catamct.  412:  dbclswion  of.  7M; 
simple  linear  cxtrnclion  for,  700. 

Solitary  tnbenniloais  of  churioid,  357, 

Sound  eye.  hotr  piwtwt«!  in  iwiite  blen- 
norrhu«,  59.  00;  when  requiring  enu- 
cleation, TH4. 

Snnndjnp.  R67,  57». 

Sound»,  lacbryina).  5ß7.  806. 

Spwe.  cirvunilpiitnl,  881.  :{9>4 ;  inltrvag- 
inal,  270.  472:  pcrirborioidnl.  »W: 
«abarachnoid,4:2 ;  tubdural,  47S  :  Ten- 
on's, SOB, 


5|Mic»  nnM,  27. 

Sposia  of  accominodat  too.  731  :  niacTxip- 
»ia  in,  730  ;  Minulaling  ami  pnxliidng 
inyopiij,  607,  7S3;  in-ulnionl  of,  726. 

SpBAn  of  lids.  HPV  Butmiut^VAiM  i  of 

luiiK'uluü  tarsaltH  >u|ierior,  SäA ;  o( 
ooulor  muscle8,IMt>;  of  orbiculariK.  see 
BLEPHAKoal-A'iM, 

^^[la)4ic  ectropion.  M3.  707;  entropion, 

est»,  705:  inlo»i»,U72;  inydriasiN  SS2, 
Sputula,  812. 
.S[H-otrue«o])e  in  testing  color  blindness, 

507. 
Specula,  TWi.  605. 
Spt'nrer  Watson's  operation  for  trichias* 

is.  791.  792. 
äpliere»  of  Morgagni,  400. 
Spberic-iil  leiiti.  flfi4. 
Spliincter  iridis.  S^S;    angle«  of.  TTtO: 

palpebrarum,  512. 
Spinal  Btnaurosiii.  4IK'i;  almphy  of  opiie 

ner<re.  403;  diMa»e,  ui-uritis  in,  4b7: 

mioAifl.  281.  483. 
Spongy  «xndatc  In  anterior  ohiynber, 

290:  iritü.200. 
Spül,  inlerpnlpebral,  41 ;  yellow,  see  Mi- 

Ct'LA  M-TFJl. 

Spring  !"i»ec(]lnm,  7K5,  805. 

Sipieojing  for  Imohoma,  74. 

S)iiint.    See  STKjktiisMt'S, 

Stjuini  hook.  7r.i,  «17. 

".Staur,"  origin  and  rarious  appliralJonfi 
of  term,  424. 

StHphyloL-iKi-i  ranging  suppuration  of 
romca,  107;  in  conjunctivitis  ecxemit- 
toüa.  £>0;  in  diphtheria.  Sa 

Staphyloma  (of  oornoa).  151.  212 :  eouic- 
al.  2ia.  21»,  210:  operation«  fur,  VI 0. 
221:  partial,  218.  318;  pellucidum, 
225 ;  fsplivrical.  212. 21^1. 219 :  total.  212. 
216,  221. 

Staphyloma  (of  scleras  944;  annular. 
84»  ;  anterior,  244  ;  i-iliary.  248:  ec|iia- 
loriat.  244;  iniepeaiary.  248;  of  Am- 
nion, 245;  posterior,  £44;  poaticuin 
(Si-arj«').  :M3,  844.  693,  ;wi. 

Stationary  (.'alarnct.  402;  myopia.  090; 
pterygium,  113. 

StjUonieter,  044. 

Steam  in  treatment  of  cicatrizing  ulcer 
ottxTtw»,  156  ;  of  parenchymatous  ker- 
aUli^  ie9. 
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Stellate  flgure  of  lens,  805. 

ätcUwag's  operation  for  entropion,  797 ; 
operation  for  Symblepharon,  119 ; 
symptom  in  Basedow's  disease,  653 ; 
theory  of  glaucoma,  38U. 

Stenopfeic  aperture,  vision  with,  677 ;  slit 
in  testing  for  astigmatism,  721 ;  spec- 
tacles, 880,  665. 

Stereoscopic  vision,  591 ;  absent  in  stra- 
bismus, 636  ;  Bering's  test  for,  501. 

Stevens's  phorometer,  820;  tenotomy 
hook,  807;  tenotomy  scissors,  807; 
tropometer,  831. 

Stillicidium,  564. 

Stilling's  knife,  574,  808;  pseudo-iso- 
chromatic  diagrams,  507. 

Stimulus,  minimum  (of  light  sense),  34. 

Stop  needle,  811. 

Strabismus,  or  squint,  627;  altcmans, 
628,  634 ;  apparent,  635  ;  concomitans, 
627,  774;  constant,  620;  convergens, 
638,  629,  774;  deorsuravergens,  634; 
divergens,  628, 630, 775 ;  dynamic,  613 ; 
intermittent,  632, 633, 634,  640 ;  latent, 
613 ;  measurement  of,  627,  636 ;  mono- 
lateralis,  628 ;  operations  for,  638,  774 ; 
paralyticus,  595,  775;  periodic,  620, 
634;  sursumrergens,  634;  temporary, 
in  young  children,  633;  vertical,  634. 

Strabismus  forceps,  807. 

Strabismus  scissors,  807. 

Straightening  of  tarsus,  789. 

Stramonium  producing  retrobulbar  neu- 
ritis, 401. 

Streak,  reflex,  13. 

Streptococcus  causing  acute  conjuncti- 
vitis. 48,  91 ;  causing  suppuration  of 
cornea,  167  ;  in  diphtheria,  90. 

Stn'ptothrix  Picrsteri  occluding  canalic- 
ulus, 572. 

Strictures  of  canalirnlus,  ,572  :  of  lachry- 
mal duet,  565  ;  dilatation  of,  567,  5T3 ; 
division  of,  574. 

Stroma  pigment,  2.53.  26.'). 

Strychnine  in  keratitis  neuroparalytica, 
178;  in  optio-nerve  lesions.  401:  in 
retinitis  pigmentosa,  457;  in  tobacco 
Binblvopia,  400. 

Sty.  .5.32. 

Sul)ara<'lmoid  space.  472. 

SubcrinjunctivBl  ecchymosis,  123;  em- 
physema, 124;  injections,  155,  162; 
a'dema,  122. 


Subdural  space,  473. 

Subhyaloid  haemorrhage,  443. 

Subjective  method  of  determiniDg  hr- 
permetropia,  708 ;  of  determiniog  myo- 
pia, 691 ;  orientation,  681. 

Subluxation  of  lens,  425. 

Sublarsal  groove.    See  Sulcus  subtar- 

SALIS. 

SuSusio,  424. 

Sulcus  Bubtarsalis,  40. 110. 
Sulphate  of  copper,  sulphate  of   zinc 
See    CoppEE    Sl'lphate,    Zurc    Sll- 

PBATE. 

Superablo  deviation,  616. 

Superior  lachrymal  gland,  500 ;  oblique, 
see  ÜBLIQUE,  Superior;  rectus,  see 
Rectus,  Superior  ;  tarsal  arch,  39. 

SupertractioD  crescent,  343. 

Supplemental  crystalline  lens,  681. 

Suppuration  of  wound  after  eye  opera- 
tions. 740. 

Suppurative  keratitis,  187,  145. 

Suprachorioid,  263. 

Supravaginal  space,  270. 

SursumductioD,  618. 

Sursumvergenee,  618. 

Snspcnsory  ligament  of  lens,  381. 

Suture,  Gaillard's,  for  ontropioD,  799; 
Snellen's,  for  ectropion,  797  ;  Snellen V, 
for  entropion,  797;  tobacco  bag,  217, 
781. 

Swelling  cataract,  409,  415. 

Symblepharon,  117;  antcrius,  117;  i>ns- 
terius,  71,  117  ;  prevention  of,  in 
diphtherial  conjunctivitis,  80:  totale. 
117. 

Sympathetic  inflammation,  313 ;  irid'>- 
cyclitis,  312;  irritation  of  eye,  313, 
316;  ophthalmia,  312,  316. 

Sympathetic,  paralysis  of.  3;J3. 

Synchysis  corporis  vitrei,  4:J2 ;  sciiitil- 
'lans^4:U. 

Synechia,  annular  posterior.  203.  304, 
321.  322;  anterior,  150;  anterior,  oc- 
curring without  perforation  of  cornea, 
20« ;  posterior.  291,  206.  209,  309 :  pos- 
terior,  treatment,  320;  total,  posterior. 
206.  304,  321. 

Syphilis,  licreditary,  symptoms  of,  188. 
103  ;  prothicing  blennorrhicaof  Itwhry- 
mal  sac,  .565,  5C6 ;  producing  optio 
neuritis,  48.5;  producing  parenchym- 
atous keratitis,  188,  103. 
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»yiihilrttc  ilL»eA«a  of  iikin  CAU»in^  con- 
jutictn-ilis.  lUCI;  iritis,  »Dil.  Hiri,  SI?; 
kvnuiib,  18H,  t(Q,  1118;  nonritis.  ifi-'t- 
panüytb  of  Accotninodalion.  TCii ;  jw- 
ralysis  ot  fx-ular  tniucla,  003,  610; 
rviinkk  iM;  tAniUs,  5S0;  uk-m  of 
ci^njunctivA,  110;  ulcen  of  oonwa. 
15». 

SyHiigc.  Ancl's,  S«7. 806, 

TaliM,  Argyll-Robertfion  pupil  In,  4B3; 
cntisinir  («nilysU  of  accoinniodatioD. 
TiO :  rallying  luiralysi»  of  exterior 
miiBclM  nt  eye.  OWi,  610 ;  cnut'iiig  sim- 
plo  nLr\>phy  of  optic  nerve,  4fll  ;  miosis 
in.  402. 

Tapctiiin  of  titc  caniivora,  0. 

Tar.  prvparatiotu  of,  in  lilcphariH«,  5Sl. 

TRrml  arcbM,  Infcriur  and  supuriur.  39, 
517:  niiiN^lirt.  51S.  »IS. 

TarsitiftsyphiliticA,  .VtQ. 

Taraorrhiiphy,  7W) ;  in  («Irnpion.  798 : 
lati-rul,  tfiS  ;  lucdian,  794 ;  provitional, 
795. 

Tnniu.  514 :  iliaewv»  of,  K»;  etraighlcn' 
iiii;  of,  780. 

Tattooing  of  cort»»a,  «07.  «II.  Ö0». 

Tattooing  nvwltro.  2Ü7,  809. 

TmIv's  opemiion  for  !i)rnibI<^haron,  119. 

Tears,  abulilion  of  -leiiri^tion  of,  S7S; 
cmiipuiiliun  uf.  ßSä;  coiiiiufCion  <if,  to 
no««,  563  ;  «xofsairo  wcrol ion  of,  S7Ä ; 
ftecrrtioci  of.  ßQ:i ;  scorelion  of,  In  xeiu- 
ai»  conjuDcliva',  133. 

Toiebop*ia.  499. 

Trlan^i<<'tftii'4  i>r  lids.  6S7 ;  of  orbit,  B30. 

Tcrnpoml  heminpi»,  477. 

TvniK-itcy  to  fu»ioii  of  double  üna^s, 
ß91. 

TctiN^omj.  777. 

Teuoiilti«.5l>5.  (M9. 

Tennii's  <w[>!>ii1f.  S77.  0411 ;  spaooi.  3W. 

Tenotomy.  772.  774.  77fl :  ncriilmls  aftf  r. 
7)9. 7tKI;  bilateral.  wb«n  imUontod,  778: 
elTvct  of,  litiw  iliintiiinlifil,  7791  elTt'ct 
of.  how  incrrascd,  770;  I'fTwt  of.  h<iw 
Mtimatrrl.  773.  773.  778;  »lophtbal- 
mtu  afti>r,  771t;  final  rvsult  uf,  779; 
gra«iiiaiwl,  779;  how  acllni;.  777: 
in*trunieiil9  tor.  007:  partial.  77V: 
niiikinK  in  of  caninctü  afti-r,  779. 

Tenotomy  Iiook.  807. 

Tenotoray  scissors,  807. 


Tension,  intm<ocular.  373;  diminution 
of,  392;  ho^  affvcrttl  Uy  miotic-s  and 
mydHaties.  289 :  Inorvasu  of.  causing 
ectasi«  of  sclvra.  S4Ö ;  incmuc  of, 
fullowiiif;  diäciiMiiiri,  7SH  ;  iiirrt-ww^  of, 
how  cntidinK  inydria8it>.  SHi ;  increase 
of,  how  produL-vd  in  i;lauconia.  S79: 
increase  of,  in  primary  ami  scromlary 
Rlauwrna.  362  ;  iiii:r»!a5c  of.  in  Btaphy- 
luiuu  of  uurui-a,  '215,  'HO;  inemup  of, 
why  rcilnc-ed  liy  iridcilomy.  888;  in 
cycUua.  997 ;  meamrenienl  of.  4,  279. 

Tensor  torvi,  517  :  t-lioriuidca'.  2&7. 

Tneellalcd  fundus,  15.303, 

T««ting,  functional,  37. 

T«9t  type».  Arlt'».  fl73:  JltRvr's,  07»; 
Ktlchler'5.  «78;  Snellen's,  672,  Cm*; 
SovlltfQ'a,  for  dct«ct)U|j>  mulingvrers, 
37. 

Thmliald's  lachrymal  prntu'.  POS. 

Thtmnw-cauti-'ry  in  oiiiijuucliviiis  rexiom- 
«toML.  97;  in  cinitral  ukvre.  155, 
1«0;  in  cxrnti>ni(ii>n  of  oHiit.  783;  in 
vaM-ular  tumor;  of  lidK.007. 

TliirrecliB  graft».  HÜ1. 

ThinI  n*rve.  ooiirsp  of,  581):  niiclon«  of, 
5t»;  paralysis  of.  OUO.  Oil. 

Thrcjul  opemiion,  777,  77a 

Thi^smbotiH  of  «ivemous  Sintis, 525,649; 
of  i-itnlral  vein.  447. 

Tiiiotnra  opii  crocata,  S3.  137. 

Tiasu^papvr  to«t,  .507. 

Tobaiwo-antlilvfipia,  189. 

Tobacco-bap  Bumrv.  217,  781. 

"  Toilet "  of  ibu  cya  in  cat«nKt  extroo- 
Lion.  763. 

Tone  of  ciliarr  musclf*.  731. 

Tonic  sptuuu  ot  uc-iilor  iduh-'Im,  640. 

Tonomt'trni.  27J, 

Torpid  nicer  of  cornea,  14fl. 

Torpor  ntinv,  176. 

Totsioa,  57?. 

Total  color  blindnw«,  5Ö6 ;  cclnsia-  of 
solora,  «45;  excavation.  13,  303:  hy- 
lirrmc tropin,  708;  [Kntorior  synTOhia, 
296.  3rK4,  331 ;  siaphyloina  of  L-ornea, 
212.216.221. 

Toiic  amblyopia.  488-191. 

Tniehoma.  64;  scut»,  flU;  anaUimlcsl 
charac-tvrs  uf.  64,  78;  Arlti.  80;  com- 
]ilicidion5  of,  IMt;  ooinplicalitms  of. 
Irratmtnt,  75;  cnnwtinn  with  fol- 
licular conjunctivitis,  «*4  ;  conn«,  67: 
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dissemination  of,  77;  ectropion  in,  71 ; 
endemic  in  Europe  from  the  earliest 
times,  77 ;  entropion  in,  71 ;  epidemic, 
77;  etiology  of,  72,  85  ;  foiliculare,  80; 
gelatinous,  80;  geographical  distribu- 
tion of,  73;  granular  form  of,  65,  70; 
history  of,  77;  microbe  of,  86;  mix- 
tum, 79,  80;  of  lachrymal  sac,  573; 
opacities  of  cornea  in,  71 ;  paniius  in, 
66,  68,  81 ;  papillary  form  of,  65,  78 ; 
prophylaxis  of,  76 ;  ptosis  in,  83 ; 
sequeloB,  of,  69-72 ;  sequelae,  treatment 
of,  76;  statistic-s  of,  77;  Symblepharon 
in,  71 ;  symptoms  of,  64 ;  treatment  of, 
7S,  85 ;  trichiasis  in,  70 ;  ulcers  of 
cornea  in,  67,  68,  77,  159  ;  Tarieties  of, 
79,  84 ;  verum,  80 ;  xerosis  in,  71. 

Trachomatons  conjunctivitis,  64;  pan- 
nus,  66, 68,  81 ;  ulcer  of  cornea,  67,  68, 
77, 159. 

Transfixion  of  iris,  756. 

Transparency  of  cornea,  136 ;  of  refract- 
ing media,  how  determined,  9. 

Transplantation  of  cornea,  206,  222  ;  of 
Mne  of  hair  follicles,  787. 

Traumatic  cataract,  417,  422;  conjunc- 
tivitis, 112;  dislocation  of  lens,  326, 
428;  iritis,  312,  819  ;  paralyses  of  ocu- 
lar muscles,  602,  611  ;  striate  opacity, 
108 :  ulcers  of  cornea,  15«,  165. 

Tremulous  catanict,  412. 

Trichiasis,  537;  dovelopinent  of.  in  tra- 
choma, 70  ;  ojwrations  for,  786. 

Trochlea,  576. 

Trochlear  nerve,  576.  578 ;  nucleus  of, 
58» ;  paralysis  of,  600,  606,  Ö07. 

Tropometer, '831. 

True  image,  584. 

Tuberculosis  of  chorioid,  356 ;  of  con- 
junctiva, 107;  of  iris,  311,  336,  321); 
of  lachrymal  gland,  571 ;  of  la(?hryma] 
sac.  573;  producing  parenchymatous 
keratitis,  100. 

Tuberculous  iritis,  311,326,  329:  ulcers 
of  conjunctiva,  107, 

Tumor  cavernosus  of  lids,  557:  lacri- 
malis, 564. 

Tumors  of  brain  producing  choked  disk, 
484,  486  ;  of  chorioid,  353 :  of  ciliary 
body,  327,331;  of  conjunctiva.  124; 
of  cornea,  220;  of  eyeball,  enucleation 
for,  782;  of  iris,  326;  of  lids.  .55«;  of 
optic  nerve,  493,  783 ;  of  orbit,  6.15. 


Tnnica  vasculosa  lentis,  286. 
Tylosis,  528,  531. 
Tyrrel'B  hook,  720,  813. 

Ulcer  (of  conjunctiva),  109 ;  tubercolotts, 
107. 

Ulcer  (corneal),  138,  145;  asthenic,  146: 
atheromatous,  161 ;  blennorrhaeal,  1.59 ; 
catarrhal,  46, 48, 150;  central  Don-irri- 
tative, 150;  cicatrization  of,  139.  14«. 
149 ;  cleansed,  138,  146 ;  coated,  138. 
146 ;  diphtherial,  159 ;  eczematou^; 
158;  etiology  of,  153;  forms  of,  1.58 ; 
foul,  138,  146;  glaucomatous,  161: 
herpetic,  150;  inHltrated,  138.  146: 
marginal,  156;  perforation  of,  147; 
primary,  153;  prognosis  of,  158:  pn»- 
grcssive,  138, 146 ;  regressive,  138, 146 : 
rodent,  139;  secuudarr,  l.')3;  serpent, 
see  Ulcus  skrpens;  serpiginous,  140; 
symptoms  of,  145;  syphilitic,  159;  tor- 
pid, 146  ;  trachomatous',  67.  68,  77, 150 ; 
traumatic.  159,  165  ;  treatment  of,  l-W. 
161 ;  variolous,  173. 

Ulcer  (of  lids),  522.  523;  rodent,  538. 

Ulcus  cornetP,  !38 ;  comeie  rodens,  1.1!) ; 
comeie  septicum,  corneie  serpens,  see 
Ulcus  serpens;  rodens  (comowt.  1.W: 
rodens  (of  lids),  5;W;  septicum  (cor- 
neal), sec  Ulcus  skkpess. 

Ulcus  serpens,  163-17:1. 

Ungucntum  cmoUiens  in  blepharitis.  .hW. 
531. 

Unguis,  171. 

Unripe  cataract,  400, 414:  artificial  rii>en- 
ing  of,  753;  discission  of,  7.'J7. 

Uripmic  amaurosis,  449, 

Uvea,  251;  condilion  of.  in  glaucoma. 
377. 38^) ;  infiammation  of,  after  optra- 
t inns,  740;  participation  of,  in  visual 
act,  274. 

Uveal  division  of  cornea,  133,  134  ;  tract, 
2.-51. 

Uveitis  anterior,  184. 

Uveo-scleritis,  230. 

Vaccine  ulcers  in  conjunctiva,  109. 

Values  of  colors.  50.5. 

Valve,  Ilasner'-s  564. 

Valvolike  closure  of  wounds  in  oblique 

incisions.  743. 
Van  Millingcn's  operation  for  trichiasis, 

791. 
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Vapor  hot,  fmploywl  in  ricntriting  ni- 
mm or  tiic  cornp»,  I3U 1  in  parpDchj'tn- 
«toiiB  keraliti».  IHO. 

Variola,  producing  conjunctivitis,  10"^; 
uktu  serpens  in,  100,  1*3. 

ViiHk  hjrAlnidca  propria,  SMI, 

Vwculnr  faKiculu*.  &4.  I-'jO;  hninrl,  11. 

Vniiculariutinn  of  c<jrnc&  hi  kcmtitis, 

tad. 

V«in,  cvnlnü.  480,473:  tbronibuels  of, 

^47. 
V«n«!>  Torticöflie,  SM, 
V«noiu  puhn  in  Totwltof  optic  norra,  18, 
Vemftl  caUrrh,  lUt. 

Verti»!  axis  of  ryo,  1177;  «Uplopia,  R68. 
Verti([o  in  parahtic  squint,  .1X3. 
VmlcJc,   o<-nlar.  primitiv»,  SK) ;  ocnlar. 

woondary.  SK4. 
Vcaicles  upon  mrnca,  181. 
Vi>«ifular   falnrrh    of    eonjunclira,  49; 

kvralitis  \H^. 
Veavls  of  chorioii],  etc.     Sea  Bloc«>-VB8- 

8EU, 

Vienna  pa»tc  for  ubliteratioo  of  lachry- 
mal sue.  s^j^ 

Violet  tilimlnw.  Mi. 

Virtual  fflt  piHht  in  hrpernielro])i«,706: 
fonts,  6ttl ;  imtigt\  flfl». 

VislUlily  of  o))acities  in  the  rrfracliw 
nipilin  lif  »p1itlialKio«-i>|ic.  t>;  ut  jiuintK, 
{)i-|ici)(Irnt  on  ihfir  brtlUnniiy,  fll7. 

Vision,  afitr  i-niAract  extraction.  7M ; 
Wnocular.  3>*1.  .W»;  n-ntral.  Ä7:  ili- 
rcot,  27;  disttirlxtno«'«  of,  vilhotit  ap- 
irent  loaloii.  4Wi :  tU>ul>le.  sec  1>iplo- 
ia;  in  astigmatism.  717  :  iu  opnritim 
of  vitrrons,  variations  of,  -IS-t ;  in 
ttfaliiaintu,  ft!H,  KVf.  indirn:l,  97: 
peripheral,  ^7;  cjiiAlilHl irr,  67S;  tjiiantt- 
UÜV0.673:  mM'iration  of.iqwntanemis, 
in  catomet,  410;  »ilid,  S91:  »tcrco- 
Bcopic,  fiftl ;  tcfit»  for,  in  n|Mipitiefl  of 
the  refracUng  media,  749.  lüi;  with 
exc«ntriu  pupil,  75:). 

Visual  airuity,  27,  670:  absolut«,  874; 
diminution  of.tdmnlalinK  and  pritdur- 
ing  myopia,  QT.t.  tll(7 ;  in  •wlnntet,  9V9 : 
n-lalivc,  674:  t»((Hl  «ith  rcfi-reiMw  to 
cf^itral  rision.  'if7 ;  test«  for.  671 ,  74B. 

Viaual  ant;l<>,  A7l>,  671 ;  fiitl<i.  we  PlKU> 
or  ViRtoü  :  purple.  440;  srii!«liuOK.  law 
giiTcrninc  c^rrtiral  loculixation  of, 470 ; 
■phcn;,  47a. 


Viiiatnl  air  prodacing  coojanetiritiii, 
46,  .la 

Vitrftti-i  liiimor,  4^1 :  artini-iHl,  7rt<t; 
cypticeifo»  in,  4Sd:  detachment  of, 
iSa-,  devctopniirnt  of,  2tU;  dtM^aM«  of, 
431;  «niozoa  in,4;).'i;  exudation  into, 
in  cj-clitis  $07:  favoriug  tbv  growth 
of  germs,  £t0 ;  Hluria  in,  43r»;  fi)n>ign 
bodin  in.  4:t!l :  liannorrhages  into,  299, 
4'16 :  lic|iiofa<.'tion  of,  4<'t3 ;  luxation  of 
Im»  into.  426,427,  7(H;  nutrition  of, 
Itow  ellc>rlcd,  271  :  npacttlcs  of,  4^)1. 
434 ;  prulapTC  of,  iu  (nlaract  cxtmc* 
lion,  764:  pmlapw  of,  in  tridii-tumy, 
TtWI;  prolapte  of,  in  Iridotomjr,  'tUQ. 

VllroDUS  lamina  of  t:horioid,  2tM. 

Von  Ötaefe's  C7«titame,  813;  diwvirpry 
of  iridectomy  In  glanronin,8>14;  r-quilib- 
rium  test.  61A  :  linear  knife.  70»,  HI2; 
lineur  knife,  use»  of.  747,  74H,  7.W.  7IMJ, 
76i ;  nitrihod  of  catarort  rxtr«ctif>n, 
7IW-770:  mctliiKl  of  prrformiiig  ad- 
ranvemeiit,  777:  method  of  perform- 
ing lenotomj',  777 :  operation  for 
ptositi.  801 :  reiuibing  test,  6&7;  sym|>- 
tum  (in  liasnlaw'a  disenac),  flAS,  SM; 
theory  of  glaucoma.  380;  thread  op*n- 
tiun.  777.  778;  tractor,  813. 

Von  Wolllier's  metiiod  of  tarsorrhaphy, 
7(W. 

Vortices  uf  Ibo  cborioid,  268. 

WnUan'a  Bxatiun  forceps.  78S, 

Waltloycr'!«  iiiulihis  gbuids,  S8,  S8. 

Warlomoot'»  opemiion  for  trichiaxis. 
7V0. 

Wannth,  application  of,  in  conjunct  iritis 
»raeniAtoAa,  1»7:  fn  diphtheritic  con- 
junctivitiH,  l#t;  in  irittN  ült^;  in  kt-ra- 
tiiis  neuro|iaml.vtti.-a,  178;  in  keralilis 
profiindA,  IM;  in  koralomalacia.  177; 
in  pareiKhymatous  ktirslilis,  IHU;  in 
ulcers  of  tbe  cornea,  133;  in  uIcub 
serpen)^  166. 

Wurti*  on  litl-s.  .'1^6. 

Wntercd-silk  rrflex,  IÜ. 

Weber's  cAnoliculu«  knife, 667,808;  oou* 
CAV«  lanoe,  771,812 :  double  book.  812 ; 
loop,  764;  method  of  cataraet  extrno- 
lion.  771 ;  sound  for  gradual  dilata- 
tion, 574,  »08. 

Weeks'A  liacillu*.  48,  91. 

Wacping,  A75. 
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Wcnzel's  method  of  cataract  cxtractioD, 
771. 

Wernicke's  bcniiopic  pupillary  reaction, 
481. 

Wtieel  rotation,  578. 

White-precipitate  ointment  in  conjunc- 
tivitis, eczema,  coryza,  and  blepharitis, 
58,  74,  98,  106,  520.  5Ä),  531. 

Winking,  512;  habitual,  552. 

Wolfe's  operation  for  Symblepharon, 
119. 

Worsted  test  lor  color  blindness,  507. 

Wound, operation,  eiternal,  741  ;  gaping 
of,  742 ;  internal,  741 ;  obliquity  of, 
742 ;  suppuration  of,  740. 

Wounds  of  conjunctiva,.110;  of  cornea, 
199;  of  eye, 282, 652;  of  eye,  frequency 
of,  242 ;  of  iriä,  S23 ;  of  lids,  554 ;  of 
optic  nerve,  493  ;  of  orbit,  650 ;  of 
sclera,  282 :  penetrating  of  eye,  282, 

Xanthelasma,  556. 
Xanthoma,  556. 
Xerophthalmus,  71. 

Xerosis,  120 ;  bacillus  of,  121 ;  conjunc- 
tivn,  71,  120 ;  epithelialis,  121 ;  gen- 


eral, 120;  glabra,  121;  in  trachoma, 
71;  local,  120;  of  cornea,  175,  160; 
parenchymatöse,  121;  partialis,  121; 
squamosa,  121 ;  totalis,  121. 

Yellow  spot.    Sec  Macula  cutea. 

Yellow  oxide-ointment,  yellow-precipi- 
tate ointment,  74,  97.  157,  189,  530. 

Young-Helmholtz's  theory  of  color  per- 
ception, 502. 

Zeiss's  glands,  513. 

Zeissian  sty,  532. 

Zinc  oxide  ointment  in  eczema  of  lids, 

820. 
Zinc  sulphate  in  Conjunctivitis,  53. 
Zinn,  scleral  circle  of  vessels  of,  266; 

zonula  of,  304, 397. 
Zona  ophthalmica,  182.  519. 
Zone,   interpalpebral,  518;    nuclear    of 

lens,  306. 
Zonula,  2onula  ciliaris,  zonula    Zinnii, 

894,397. 
Zonular  cataract,  404,  407;  opacity  of 

cornea,  309. 
Zonule  of  Zinn,  804,  897. 
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sion under  even  greater  obligations  than  we  owed  for  the  first.  The  flnit  transla- 
tion was  then  an  almost  exhaustive  treatise,  and  now,  with  so  much  new  and 
valuable  data  added,  the  work  is  a  «in«  qua  turn." — AUanla  Mtdieal  and  Surgical 
Jourtidl. 
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sulTeriiig  frmn  n»-'*'^'''c  eoiniilainls  and  more  or  less  improper  medication  whuh 
mosi.  ofien  eiidn  in  failure.  Tin-re  is  no  doubt  that  more  properly  directed  efforts 
in  Hie  proper  direction,  as  outlined  in  Kwald's  book,  would  soon  remove  fnmi 
Auierieniis  llie  repulatiun  of  being  a  nation  or  dyspeptics." — St.  Louis  HtdinU 
and  Surijifiil  Joiinntl. 

"Dr.  Mwulil's  book  has  met  with  a  very  cordiFil  reception  by  the  medical  pi-o- 
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present  edition  the  author  has  not  only  added  considenible  new  matter,  but  he 
has  aNo  eiilireiy  rewritten  tlie  work.  The  arrangement  of  the  chapters  has  been 
(uiiuewhiil  I'haniieil,  and  many  new  |M'rsonal  observations  and  thera[>eutic  experi- 
enees  added.  The  desiniliility  of  surpieal  interference  is  tarefully  eonsidereil.  and 
the  /jnJ  and  ciin»  given  so  far  as  would  lie  necessary  to  enable  a  physician  to 
di  teruiine  whetlxT  the  aid  of  (he  surgeon  might  Iw  required.  The  translator  lia> 
d<ine  his  work  well,  and  has  incorporated  much  new  matter  into  the  text  and 
ftHitnotes." — ytirlh   Amiri'ciiii   Joiiriml  of  Ilomipopnilit/. 
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He  appcamnce  of  the  seeon<1  edition  of  tltb  now  clauical  (cxt-boolc  has  called 
fonh  renewed  es|)re&^ia^s  of  the  approval  which  followed  iu  fini  publkattuii.  There 
is  pT^bnbly  no  medical  work  in  the  Eni;1Uh  langun^  more  niitcly  and  constantly  con* 
iull«d,  and  certainly  none  lo  which  the  physician  and  itludeni  may  tcfci  with  more 
confidence.  Ii  mu?il  indeed  be  gtatifyinc  to  the  author  to  know  that  hi&  work  has  been 
adopted  as  Ihe  ittnntlard  texl-book  in  the  princiiuil  niedical  schools  of  America  and  Orent 
Britain,  and  it  is  no  exifgeration  to  assume  that  \t*  trnnslation  would  meet  with  equal 
appreciation  in  tlie  medical  centers  of  Euiope  " — Mentrfal  Meäiiat  Journal. 

"  I'roreiMir  0»1er\  work  »and«  at  the  very  beginning  of  the  list  of  authoritative 
tcxi-book«  in  this  counir)*.  Thcie  aic  many  reasons  for  its  holding  so  high  a  position. 
These  pertain,  on  the  one  hand,  to  the  recognj^etl  al^ilily  of  the  author,  and  on  the 
other  to  the  intrinsic  worth  of  ihe  work  itself.  Dr.  Osier  has  for  a  long  time  com- 
nutoded  Che  csiccm  of  tlie  profcs»Lon.  l>oib  as  a  teacher  and  as  a  wriicr,  but  hi»  greatest 
ability  b  in  the  latter  field.  The  work  is  admirably  nrningcd,  the  di^easc^  being  »cien^ 
tifically  daviificd  ;  the  text  is  lucid,  positive,  and  concise.  .  .  .  The  Jmprovetnenls  in 
this  Kcond  edition  refer  chiefly  to  a  general  revision  of  the  entire  text,  with  especial 
■Kention  lo  typlioid  fever,  malaria,  diphtheria,  septinemia,  pyemia,  cholera,  syphilis 
tuberculosis,  diabetes,  and  a  number  of  other  affections.  The  work  has  thus  the  ad- 
vantage of  being  the  latest.  It  is  in  every  respect  one  of  the  most  excellent."— C>*i# 
Mtdidtl  Journal. 

"  The  success  of  Ihe  ftrsi  edition  of  this  woHc  was  most  ptrmounced,  and  deservedljr 
so.  for  it  was  not  meicly  a  r/snm/  of  cutrcDl  literatnre,  Wt  an  expoailion  of  medical 
science  ba>ed  ufion  the  extensive  and  carefully  recjrded  clinical  experience  of  a  nas< 
ter  in  the  profcsion.  lo  the  present  edition  the  admirable  arraitgcment  of  the  original 
work  ha>.  not  been  changrd,  but  sixty-four  page«  <>f  new  m.itier  have  been  added  to  the 
text,  and  a  number  of  new  illustrntiuns  have  been  introduced.  .  .  .  Nearly  every  pa(;e 
shows  the  evidence  of  a  thorough  and  careful  revision,  and  those  who  consult  (hit  late 
edition  will  surely  find  the  best  thai  can  be  written  at  the  present  time  upon  the  sab> 
Jecl  of  iaiemal  medicine." — L'mvtnity  A/ft/iia/ Afagatitu, 
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"  Thi«  work  pos'^'C'isea  many  points  which  nrc  Bufficiently  noTcl  tn  juptifv  it?  traiiitU- 
tion  and  puMicntion  in  this  country.  The  frcneral  practitioner  is  pcrhapri  more  in  np*d 
of  reliable  text-I>ook9  on  dlsoHSG^  of  the  nervous  fvatem  than  i»  the  specialist.  .  .  .  The 
volume  before  us  admirably  meets  his  requirements,  and  to  a  very  great  extent  covirs 
lliose  parts  of  the  study  wliiuh  have  not  been  fullj  presented  by  former  itriU'r».  .  .  . 
The  work  of  the  tiiinslatura  is  perfect,  leaving  no  trace  of  the  German  idioms." — Ohio 
Medital  Journal. 

"  The  profcs:iion  of  thic  country  s tan' is  under  the  pre« teat  obligation  to  the  trans- 
lators of  this  Standard  work  for  having  thus  fiimixhed  the  opportunity  of  makin);  use  of 
one  of  the  host  works  ever  publishL'd  upon  the  subject.  As  a  work  of  referenfe  to  the 
pliysician  it  has  no  equal.  To  specialists  in  this  branch  of  diseases  it  is  invalH.ible.  As 
features  of  especial  commendation  maybe  mentioned  the  author's  cleamc^fl  in  the  ana- 
tomical and  ayni)!  tomato  logical  arrangement  of  diseased." — KathvilU  Journal  of  MrdifiHt 
and  S'trfferi/. 

"The  transliitora  of  this  volume  have  conferred  a  favor  upon  English  readinc  meni- 
bers  of  the  profession  bv  their  excellent  rendering  of  the  work  of  Profcasor  Hirt,  The 
text  is  espfcioUy  valuable  for  the  clear,  accumte,  and  well-ordered  description  of 
patholoiiiciil  anatomy  and  symptomatolofiy.  As  regards  treatment,  the  author  niav  1)0 
accepted  as  a  snfc  guide.  .  .  .  The  typography  and  plates  of  this  work  are  all  that  cmn 
be  desired." — Medical  Bultcfin. 
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